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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yuebHomy npenmery "buonorus” (ganee - 6M070THs) HAa YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit @enepanmm»y, ®I'OC COO, Konnenumu mnpenogaBaHus
yueOHoro npeamera «bruonorus» u OCHOBHBIX MOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCITUTAHUS.

VYueobnsii npenMer «buomorus» yrayonéaHoro ypoBHsS uszydenus (10—11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMPEAMETHON 0b6nacTu «EcTecTBEeHHO-HAYYHBIC MPEIMETHD).
Cormacao mnonoxenusiMm OPI'OC COO mnpodwiibHble y4eOHBIC TNpPEIMEThI, H3y4daeMble Ha
yriayOaEHHOM YpOBHE, SBISIOTCS criocoboMm muddepeHnuanuu o0yueHusl Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHMsl M MPU3BaHbBI 00ECHEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHUM,
CpeIHMM OOLIMM, CpelHUM NpPOoPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX YYEOHBIX MIPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIUTATENILHBIX M PAa3BUBAIOIIMX 3a/a4, CBS3aHHBIX C MPO(pOpUCHTAIIUCH
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOMW 00JIaCTH HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmery "buonorus" naér npencraBiieHue O eI U 3aa4ax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHUE, €ro CTPYKTYypUpOBaHHE IO pas3jieiaM U Temawm,
pacrmpeziefieHue 1Mo KilaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3e€d, JIOTMKM Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealn30BaH MPUHIUI
IPEEMCTBEHHOCTH C H3YYE€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWMs,
Onmaromaps 4yeMy [pPOCMATpPUBACTCSl  HANMPABICHHOCTh HA  TMOCJIENYyIOIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OpPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpPEKHOr0 OTHOLIEHUS K OKpyXkarolled npupojnHoil cpene. B mporpamme no
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzaluu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pedynbrataM oOydeHHs U B (GOPMUPOBAHUU OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
JESTEIbHOCTH O0Y4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YpOBHE CpeZiHero oo01ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE cpeAHero o0Iiero oOpa3oBaHHUs 3aBeplIacT
Ounonoruveckoe o0pa3oBaHUE B MIKOJE U OPUEHTUPOBAH HA PACHIMPEHUE U YIIyOJeHHe 3HAHUN
0o0ydJaromuxcsi O >KUBOW TIPUPOJE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOM OHOJIOTHH,
ASMOPHUONIOTUN U OMOJIOTUU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHHS U IKOJIOTHH.

Nzydenue yuebHOTrO peameta «buonorus» Ha yrayOJIeHHOM YPOBHE OpUEHTHUPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCS K IMOCIEAYIOIIEMY IOJyYEHHUI0 OMOJIOTMYECKOro 0O0pa3oBaHUs B
By3aX W OpraHU3allUsAX CpeHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, IMOJYYEHHBIX MpPU HU3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3esoB OHOJOrMH Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKW3HH, JIOMOJIHUTEIbHO BKJIIOYEHBI OMOJIOTMYECKHE CBEIEHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KaK OPUEHTHPHI NS
nocieayrouero Bpioopa npodeccun. BosmokHa Takke MHTErpanus OMOJIOTMUYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHHSIMHU, MTOTYYCHHBIMU 00yYaIOIIUMUCS MPU U3YICHUU (DU3UKHU, XUMUU,
reorpaduy ¥ MaTEMaTUKH.



Ctpyktypa mporpaMmbl 1Mo ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K U3ydeHHIo Ouonoruu. COrjJacHO UM, H3y4daroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEePHBIC JIJIS )KUBBIX CHCTEM PAa3HOT'O YPOBHS OpraHU3allHH,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpPaHCHHs] OHMOJOTHYECKOro pazHooOpas3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OWOJIOTUN PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTUU M CHHTETHYCCKON
OMOJIOTHH, AaKTyaJIM3UPYIOTCS 3HAHUS OOYdYaloIIMXCsS IO OOTaHMWKE, 300JIOTMH, aHATOMUH,
¢dusnonornu venoeka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE yYUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYuebublii mnpenmer «buonorus» mTpuU3BaH O0ECIEYUTH OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, NPUHIMIIOB M IIpaBWJ, JCKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOEHHOCTSIX KJIETKH, OpraHW3Ma, IOMYJSIHUH, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICIOBAHMIX B OWOJIOTHMH, TPUKIATHBIX aCIEeKTax
Ouoslornueckux 3HaHWi. J[JIg pa3BUTHS W MOJJEPKaHUsSI WHTEpeca 00ydaromuxcs K OMoaoruu
HapsITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OMOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAHOBIICHUS W PAa3BUTHUS TOW WM MHON
obsacti OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEHICHUE BaXKHEUIIINX
OMOJIOTMYECKUX U AKOJIOTHYECKUX TTPOOIIEM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBIAJCHHUE
00y4JalIMMHUCSA 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
Pa3HOTO paHTa U NMPUOOPETEHNE YMEHUHN HMCIIOJIb30BATh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpenenéHHoi o0sacTu mpodecCHOHAbHON NeATeIbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOrMYECKOTr0 00pa30BaHuUs.

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

ocBoeHHE OOy4YaloIIMMHUCA CUCTEMbl  OHOJNIOTMYECKUX  3HAHW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIUSAX, THUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
OuoreorieHo3, Ouochepa); O BBIIAIOMIMXCS OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAaHUSAX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXcsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISIpHOW U KIETOYHON OMoJioruu,
AMOPHUONIOTUN U OWOJIOTUU PA3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHYECKON
OMOJIOTHH, TAJCOHTOJOTHUH, OSKOJOTHM), METOJAMH  CaMOCTOSITEIBHOTO  MPOBEIACHUS
OMOJIOTUYECKUX HCCIENOBaHU B JabopaTopuu U B Tmpupojae (HaOmOaeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHATU3UPOBATH U
WCIIOJIH30BaTh OMOJIOTUYECKYIO0 HH(OPMAIIUIO; TIOJIB30BATHCSI OMOJIOTHYECKON TEPMUHOJIOTHEN 1
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COLMAIBHO-
SKOHOMUYECKUMH U HKOJOTHYECKUMH TMpoOjeMaMy 4YeJIOBEYeCTBA; OIEHWBATH IOCIEACTBUS
CBOCH JMEATENILHOCTH 10 OTHOIIEHUIO K OKPYXAloIIeW MPHPOAHON cpene, COOCTBEHHOMY
3MI0POBBI0O W 3JIOPOBBIO  OKPYKAIOIIUX JIFOACH; OOOCHOBBIBATH M COOMIOATH  MEPHI
npodunakTUKu HHQEKIIMOHHBIX 3a00JIeBaHMi, MpaBuiIa MOBEICHUS B MPUPOJIE U 0OeCTIeUeHHS
0€30MacHOCTH COOCTBEHHOW KMU3HENEATEIIbHOCTH B UPE3BBIYANMHBIX CHUTYyAIUSX MPUPOJTHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHUS B 001acTd
OHOJIOrHH;

pa3BUTHE y O0YYAIONINXCS WHTEIUIEKTYyallbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITHSIMU M COBPEMEHHBIMH HMCCIIEIOBAHUSIMUA B OHOJIOTHH,
pelaeMbIMH €10 TpoOJIeMaMHu, METOJ0JIOTHEN OHOJOTHYECKOTO HCCIEeNOBaHUs, MPOBEICHUS



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

BOCIIUTaHHE y OOy4arolMXCsl LIEHHOCTHOTO OTHOUIEHMs K KMBOM IPUPOZE B LEJIOM M K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETUYECKOH
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAEHUS B NPUPOJAE; MHTErPALMM €CTECTBEHHO-HAyUYHbBIX
3HAHUM;

nproOpeTeHne 00y4yaroIUMHUCs KOMIIETEHTHOCTH B PAllMOHAIIBHOM IPUPOI0NOIb30BaHUN
(coOnrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHMH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbsl OKPYKAIOLIMX JroAeH (COONMIOJeHUsS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BbIYaHBIX CUTYalUAX IPUPOJHOIO U TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3/laHM€ YCJIOBUH JUIi OCO3HAHHOI'O BbIOOpa OOYYaIOUIMMUCA MHIMBHYaJIbHON
00pa3oBaTeNbHONW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TMOCIEAYyIOmEMY MpOo(ecCHOHATBHOMY
CaMOOIIPENICJIEHUIO, B COOTBETCTBUM C WHAMBUAYAJIbHBIMU HHTEpeCaMH U IMOTPEOHOCTAMHU
peruoHa.

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

Ot6op oOpraHm3anMoOHHBIX (QOpPM, METOJOB W CPEACTB OO0ydeHUs OWOJIOTHUH
OCYILECTBIISICTCS C YUETOM CIELU(PHUKU €ro COJCpXaHUs M HalpaBIEHHOCTH Ha MPOAOJDKEHUE
OHoIorNYecKoro 0o0pa3oBaHUs B OPraHM3ALMUAX CPEIHETO MPO(PECCHOHATBHOTO M BBICIIETO
obOpasoBaHwUs.

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



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILIGKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonorndeckne Hayku M u3ydaemble UMHU npoOneMbl. DyHnaMeHTalIbHBIE, NPUKIAIAHBIE U
MOVMCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUICEHHOCTH, OXpaHe
IPUPOJIBI.

JemMoHCTpauMu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €MHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTb W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIN, HOIYJISILIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipoueccsl, MpoucXoasmIe B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
Kuznp kak opma cymecTBoBaHuss Marepuu. Hayku, u3yuaromue >kuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3allu.

N3yuenne xuBbIX cucteM. Metoabl OGuonorndyeckoil Hayku. HaGmronenue, maMmepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMEe O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHOH. [lnanupoBanue skcnepuMmenta. IloctaHoBka um mpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ HocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IIoHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOJIOrMYeckre CcucTeMbly,
«CBoiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepar, «MeToabl U3yUeHHS KUBOH PUPOIBD».

O6GopynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIsl TPOBEACHUS HAOIOACHHH, U3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp3oBaHuE Pa3IMUHBIX METOAOB NpPU H3YyUYEHUU KUBBIX
CUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-(yHKIMOHAbHAST €MHULIA JKUBOTO. VICTOpHUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToapl MOJEKYNApHOW M KIETOYHOW OWOJIOTHH: MHKPOCKONUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHunanbHOe  LHEHTpUYTHpOBaHHE,



KyJIbTUBHUPOBAaHUE KJIETOK. M3yueHue @UKCUpoBaHHbIX KiemoK. DICKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusneHnoe) uzyueHue Kiemox.

JdemoHcTpaunu

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

Tabmumpl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MHUKpPOCKOI», «McTopus
pPa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTrhl PacTUTENbHBIX, UBOTHBIX WU
OakTepuaIbHbIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue METOMOB KJIETOUYHOH Oumosioruu (Xpomatorpadmus,
anekrpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTPAMUKPOdJIEMEHThI. Bona u €€ poib
KaK pacTBOPUTENs, pPEareHTra, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPErYJISALNH.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJIOrnyecKast pojib. Poilb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIECTBa KIETKU. buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoW Mosekynbl. IlepBuunas cTpykrypa Oenka, MenTHAHAS
CBs3b. BTOpuuHas, TpeTuuyHasi, 4yeTBepTHUYHAas CTPYKTypbl. JleHatyparus. CBoicTBa OENIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkimn 6enkoB. [lpuonut.

VYrneBoabl. MoHOcaxapuabl, JUcaxapHbl, OJUTrOcaxapuabl U mojucaxapuiabl. OO0mumii
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YIJIEBOJIOB.

Jlummael.  TmapoduneHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukanmss — aummmoos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, crepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOWCTBAa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTP K CaMO3aMBIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JIHK u PHK. Ctpoenune HykinenHoBbIX KucioT. HykieoTuasl.
[Mpunuun xkomruiementapHoct. I[lpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckre pynkun JHK. Buast PHK. ®@yakuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckne
¢ynkunmun  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
HyKneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Modenupoeanue cmpykmypvl u @QYHKYui
buomonexyn u ux Komniexcos. Komnvromepmwiii Ousaiin u opeaHuyeckuli cunmes OUOMONeKy1 u
UX HENnPUPOOHBIX AHATI0208.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnipenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIEH,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoauyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3aMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYJNb», «CTpOCHHE MOJEKYJ YIJIEBOJOB», «CTpOeHHE MOJICKYJI
ununoBy», «HykienHoBble KUCIOTH, «CTpoeHre MOJIEKYIIbl ATD».

O6opynoBaHue: XuMU4ecKas 1ocyia 1 000py10BaHUE.

JlaGopaTopHnas pa6ora «O6HapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIUii».

JladopaTopnasi pa6ora «lVcciemoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u GyHKIMHU KITKH



Tunsl KIETOK: 3yKapHoTHYecKass M Mpokapuoruyeckas. CTpyKTypHO-(DyHKIHMOHAIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOCHUS TeTepOTPO(PHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIJIETOK. MecTo H
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIeTKH. [Inmasmarnyeckas meMmOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuueckoil MeMOpanbl. TpaHCIOPT BeIIECTB 4Yepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nuddysus, obneruénnas anddysus), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponurnaemocts MemOpanbl. Pabota
HATPHUI-KaJIMeBOro Hacoca. DHAOMMUTO3: MUHOIUTO3, parounTo3. Dk3ounTo3. Knerounas crenka.
CrpykTypa v QyHKIHN KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

Huronna3zma. Llutozons. Lutockener. [IBwxkenue mutomiazmbel. OpraHoujbpl KIETKH.
OpHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIIazmaTuueckas cetb (JI1C), anmapar ['onbaxwy,
JM30COMBI, UX CTpOeHHE U (QYHKUUHU. B3anMMOCBS3b OJHOMEMOpAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TrpaHyJsIpHOTO peTUKyiayma. Mexanuzm wnanpaenenus oOenxoe ¢ OIIIC. Cuntes
pactBopuMbIx  OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
SH7OIIa3MaTH4eckuii petukynyMm. CekperopHas Qynkuus anmnapara [onbmku. Mooughuxayus
benxos 6 annapame I onvoorcu. Copmuposxa 6enkos 6 annapame I onb0dcu. TpaHCTIOPT BELIECTB
B KJieTKe. Bakyonu pactutenbHbix kieTok. Kiierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPHUH, IIACTUIBL. [Ilpoucxoorcoenue
mumoxonopuui u niacmuod. Cumbdbuocenez (K.C. Mepeowckosckuii, JI. Mapeynuc). CTpoeHue u
GYyHKIMM MUTOXOHApUH M miacTul. llepBuuHble, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIOIIUX JYKApUOT. XJIOPOIJIACThI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuM.

HememOpanusie opranousl kinetku CtpoeHue v (yHKIMU HEMEMOpPaHHBIX OPraHOHUIOB
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmMuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KICTKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHE U JBUKEHHE IKIYTUKOB M PECHHMYEK.
MuxkpoTpyOouku nutoriasMel. Llentpuons. benku, accoyuuposannuvle ¢ Mukpoguramenmamu u
mukpompyboukamu. Momopmsie 6enku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOECHHE M (DYHKIUH.
SAnepHblii 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE paclonokKeHHEe XPOMOCOM B HMHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. Belku XpomMaTHHa — TMCTOHBI. /Junamuxa s0epHol
0bon0uKku 8 Mumose. foepHuiii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOM KIeTKu», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Anpo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

OO6opyoBaHHe: CBETOBOM MHKPOCKON, MHKpPOIpENnapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaIbHBIX KJIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KIETOK PA3IMIHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHOH MEMOpaHBD».

JladopaTopnasi pabdora «lccinenoBanue Mmia3Moiau3a W JEIIIa3MOJIM3a B PACTUTEIHHBIX
KIIETKaxX».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NMpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIIIMS U TUCCUMUIISILIMSL — JIB€ CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOoGHBIH U  reTepoTpodHBIA. YyacTHe Kuciaopojga B OOMEHHBIX — Ipolieccax.



DHepreTUYeckoe oOecneyeHne KIeTku: TnpeBpamenne AT®D B 0oOMEHHBIX MpoIeccax.
DepMEeHTAaTUBHBIN XapakTep peakUHuid KIETOYHOro Merabonmu3ma. DepMeHTH, UX CTPOCHHE,
cBoiictBa m mexaHusM jeiictBus. Kodepmentsl. Ominnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaTtoppl W OEIKU-MHTHOMTOPBL.  3aBUCHMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIINIl OT pa3IuYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHUMYECKHUX BelleCcTB B KieTke. DorocuHTe3. AHOKCuUceHHbll U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmnopomnactoB B nporecce portocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IlpogyKTUBHOCTh (HOTOCHHTE3A.
BrnusHue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

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

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoKeHUS U MX HUCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEPreTudeckoro ooOmena. [loAroTOBHUTENBHBIA ITAall.
['mukonu3 — 6eCKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

Bbuonoruueckoe OKHCICHUE, MM KIETOYHOE JAbIXxaHHe. Poib MUTOXOHIpPUI B IpoIeccax
Oouonoruueckoro okucienus. Lukinuyeckue peakuuu. OkucnutenbHoe GochoprinpoBaHUe.
Duepeus membpannoeo epaduenma npomonos. Cumnmes ATD: paboma npomomnnou ATD-
cunmasel. llpenuMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIESCKOTO 0OMEHa.

JdeMoHcTpannmn

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

Tabmumer 1 cxembl: «DoTtocuHTE3», «DHEpPreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue gpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBON MHUKPOCKOII, 000pPY/I0BaHUE /ISl IPUTOTOBJICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPENapaToB.

JladbopaTtopnasi paGora «M3yueHue KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

JladopaTtopnasi padora «lM3yueHue (QepMEHTATUBHOTO pACIICIIJIEHUs TEePOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX.

JlabopaTopnasi padora «CpaBHeHHE TTPOLIECCOB (DOTOCMHTE3A U XEMOCHHTE3a».

JlabopaTopnasi paboTa «CpaBHEHHE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBenHast uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu matpudnoro cuuTe3a. [IpHHIMI KOMIIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanusanus HaciencTBeHHOW HMH@oOpManuu. ['eHeTHdeckuil Koja, ero CBOWCTBa.
Tpanckpuniuss — MatpuuHblii cuaTe3 PHK. [lpuHmmne! TpaHcKpUnimu: KOMIJIEMEHTapHOCTb,
aHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3e Oemka.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHu3anus TeHoMa y NMPOKapuoT U
9YKapHOT. Perynsuus akTHBHOCTH T€HOB y mpokapuoT. ['mmotesa omepona (®P. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuma 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MpoLeccoB B KieTke. Kierounslit romeoctas.

Bupycsl — HekseTouHbIe (POPMBI JKU3HU M OOJMTaTHBIE Tapa3uThl. CTpOCHNE TPOCTHIX U
CJIO)KHBIX BHMPYCOB, DPETpPOBUpPYCOB, Oakrepuodaro. Kuzuennviii yuxn J{HK-codepocawyux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpancKkpunyus, pesepmasad,
unmezpasa.



Bupycubie 3a0osieBaHusi 4enoBeka, JKMBOTHBIX, pactenmit. CIINJ, COVID-19,
COLUAIbHBIE U MEJUIIMHCKUE TPOOIEMBI.

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

JleMoOHCTpanuu

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

Tabmuer u  cxembl:  «buocuHTes Oenka», «l'eHeTmdeckwii Kkom», «Bupyce,
«bakrepuodarm».

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7Ku3HeHHBIN LUKJI KICTKH

Knerounsnii mukii, ero mepwoisl u perymsmus. MaTepdaza u muro3. OcobeHHOCTH
poleccoB, nporekatonux B uHTepdaze. Iloaroroska kietku k aenenuto. [Ipecunrernueckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (IPEMUTOTUYECKHUI) IMEPUOJIBI
uHTephasbl.

Marpuunsiii  cunre3 JHK — permumkanusa.  [lpunnuner  perumkanmn — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIA  CHUHTE3, AHTUIIAPAJUIEIBHOCTh. MexaHu3m
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepsl u  Tegomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KApUOTHUIl. JMIJIOUIHBIA U TaryIOWJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. 11010BBIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U NPOUCXOJALIME B HUX MpOLECChl. THIIbI
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHHEe MUTO3a.

Perynsmuss MuToTHueckoro mukia kieTkd. [IporpamMmmupyemas kieTouHas ruOenb —
arornTo3.

KnetouHoe si1po, XxpoMocoMmbl, GyHKIIMOHATIbHASI TEHOMHKA. Mexanuzmbvl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uounpopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpanuu

Tabmuupbl 1 cxembl: «KU3HEHHBIM LUK KIeTKW», «MuTo3», «CTpoeHHne XpoMocom»,
«Pennukanus JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpoOIpenaparsl: «MHTO3 B KIETKaxX KOpelIKa
JTyKay.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi pa6ora «HaOnroneHnne mMuTo3a B KJIETKax KOHUMKA KOpellka Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pa3zHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHUAJbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U )KU3HEICATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KogoHnanabHbie
OpraHu3MBlI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuit. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, GYHKUUNA U PACIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAHEW: DIMUTEIUAIbHASA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacHoIOKEeHUs
TKaHEW B OopraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIMK OpraHoB U CUCTEM OPraHOB.



Onopa Tena opranu3moB. Kapkac pacrtenuid. CkeneTrbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBU)KEHHE MHOIOKJIETOYHBIX PACTEHUH: TPONHU3Mbl M HACTHUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. Iloryomenue BOAbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEILECTB
pacteHusiMu. [luTtaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE MHILEBApEHHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO TpakTa. IlumeBapurtenbHbie
»kenesbl. [IumeBapurenbHas cucrema 4yeaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIIeTKU. KokHoe npixaHue. JlpIxatenbHasi MoBepXHOCTh. JKabepHoe U JErodyHoe
JpIxaHue. J[pIXaHue NO03BOHOYHBIX >KMBOTHBIX U YEJIOBEKAa. OBOJIOLUOHHOE YCIIO)KHEHHE
CTPOCHHUs JIETKMX I103BOHOYHBIX >XMBOTHBIX. JlpIXaTenbHas cucTeMa 4YeloBeKa. MexaHu3m
BEHTWISILIMM JIETKUX Y NTUL U MIIEKONUTAIOIUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpancnopT BelIeCTB Y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opradbel. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepale, KpPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opraHu3moB. Belnenenue y pacTeHud. BelaeneHne |y JKHBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U obOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBSA3b MOJOCTU TejIa C KPOBEHOCHOM
U BBIICTUTENBHOM cuUcTeMaMu. BplieneHrne y NmO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukw.
Crpoenne u pyHkunonupoBanue HeppoHa. OOpazoBaHUE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIMTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccuBHOM U
XUMHYECKOH 3alIUThl. OUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3al[UTa OPraHu3Ma
or Oone3neil. MMMmyHHas cuctema uenoBeka. KIETOUHBI M TyMOpajJbHBIH HMMYHHUTET.
Bpoxnénnelii ¥ npuoOpeTéHHBIM  cnenuduueckuit MMMyHHTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynureta (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Pa3apaxuMoCcTe M peryysauuss y OpraHu3MoB. Pa3npaXxumMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsuus y pacteHuid. POCTOBBIE BemecTBa M MX
3HAYCHHUE.

HepBHas cucrema u pediiekropHast peryisiuusi y >KMBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u pednexkropHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopasibHast peryssiuss M SHIAOKPHHHAs CUCTEMa >XMBOTHBIX M 4enoBeka. JKernesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBA3b HEPBHOU W
SHAOKPUHHOU cucteM. [ mmoramamo-runoduszapHas cucrema.

JleMoHCTpanun

IToptper: U. I1. ITaBnos..

Tabmuubl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIH,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
[IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpOEHUE HACEKOMBIX», «TKaHU pacTeHHI»,
«KopueBble cucrembn», «Ctpoenue crebms», «CTpoeHHe JIUCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener dvenmoBekay, «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,



«JlpixatenpHast cucrema», «HepBHas cucremay, «Koxa», «Mplmeunas cucremay,
«BplienurenpHas cucreMa», «DHIOKpPUHHASL cucTeMay, «CTpoeHHe MBIILbBD, «MMyHUTETY,
«Kumeynononoctuele», «CxeMa nuTaHus pacTeHui», « KpoBEeHOCHbIE CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpoeHHe IIaHapun», «BHyTpeHHEe CTpOEHME J107KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema msarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cuctema MIIEKONMTAIOMIUXY,
«HepBHas cuctema yenoBekay, «Peduekcy.

O6opyoBaHME: CBETOBOW MHMKPOCKOI, MHUKpOIIpEnapaThl OJHOKJIETOYHBIX OpPIaHHU3MOB,
MUKpOIIpenaparsl TKaHEW, PaKOBUHBI MOJIJIFOCKOB, KOJJIEKIIMM HACEKOMBIX, UIJIOKOKHUX, KUBBIC
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHHE JJIs JEMOHCTpAalUMU I[OYBEHHOIO W BO3AYLIHOIO IIMTaHWsI pacTeHH,
paclieruieHdsl Kpaxmaia U OenkoB 1oj JeiictBueM (epMeHTOB, 000pydoBaHHUE IS
JEMOHCTpPALMM OIBITOB 110 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JladopaTopnasi padora «/3yueHue TkaHeH pacTCHUIN.

JlabopaTopHasi padora «/3ydyeHue TKaHEeH )KUBOTHBIX).

JlabopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. PasMHoO:KeHMe M Pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buib
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, pparMeHTalus, KIOHHPOBAHUE.

[TonnoBoe paszmHoxenue. IlonoBele kieTku, wiau ramersl. Meio3. Craguu Meio3a.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornyeckuid cMbICiI Mel03a U TOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBble — Kene3bl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KJeTOK. CrepmartoreHe3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). OMOPHUOIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu sMOpuoreHe3a KUBOTHBIX (Ha MpUMepe JAryukn). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJbIIIEBbIe JINCTKU (TacTpyJIALus).
3akiagka OpraHoB M TKaHEW M3 3apOABINIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE dacTel
pa3BUBAOIIETOCS  3apojbliia (3MOpUOHATbHAS MHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJCHCTBUI TeHOB. BimsHne Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbl.

Poct u pasButne xuBOTHBIX. IlocTomMOpuoHanbHbI mepuoa. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUe MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IIPHUPOJE.
Tunsel pocta >KUBOTHBIX. DaKTOpbl pEryjsiUM pocTa KHUBOTHBIX U uenoBeka. Cranuu
NOCTAMOPHOHANIBHOTO PAa3BUTHSA y JKUBOTHBIX M yelloBeka. [lepnosbl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

Pasmuoxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['ameToreHes y pacTeHUH.
OmnonoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHW3MoB. J[BOWHOE OIUIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI peTyJIILIMYA OHTOT€HE3a Y PACTEHUI U KUBOTHBIX.

JleMoHCTpanun

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



Tabmunel u cxembl: «BereraTuBHOoe pa3MHOXKeHUE», «THUIBI 0ecrooro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJTaMHJIOMOHAIb», «Pa3MHOXKeHUE JBriIEHb», «Pa3MHOXeHHE THUIPBI,
«Meiios», «Xpomocombly, «l['amerorenes», «CTpoeHHe SHUEKIETKH W CIEPMaTO30UIa»,
«OcHoBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pazButHe», «Pa3BuTue MancKoOro
Kyka», «Pa3zButue capanum», «Pa3zBurue narymku», «/{BOMHOE OMIOJOTBOPEHHUE Y LBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOAOJBbHBIX M JBYJOJBHBIX PAacTeHUN», «KU3HEHHBIM LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK MalopOTHUKAY,
«KW3HEHHBIN LIMKIT COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpErapaThl SMIIEKJIETOK U CIIEPMAaTO30U0B,
Mozelb «L{UKIT pa3BUTHS JIATYIIKIY.

JlaGopatopHass pabGora «l3ydyeHWe CTpOEHHUSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH ITO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W pPa3BUTHs TeHETUKH Kak Haykd. Pabotel I'. Menpens, I'. nme
®pusa, T. Moprana. Ponb oTeyecTBEeHHbIX YUY€HBIX B pa3BUTHM TeHeTuku. Paboter H. K.
Konbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI, aJlIeJIbHbIE
TeHbl, aJbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOIbl T€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJIEKYIISIPHO-TEHETUYECKUN.

JdeMoHcTpannmn

[Toprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuel U cxeMbl: « MeTOIbI TeHETHKIY, «CXEeMBI CKPEITUBAHUS.

JlaGopaTopnasi pa6ora «J/lpo3oduia kak 00bEKT FTeHETHUECKUX HCCIETOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaenss — 3aKOH eIUHOOOpasus
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciieruieHust npu3HakoB. [luTonorudeckre 0OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHamusupyromee  ckpemuBaHue.  [IpoMexyTouHBI ~ XapakTep — HaclI€JOBAHMS.
Pacuienienne npru3HakoB pu HEMOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHUMOTO

HacJIeJOBaHMsI MPU3HAKOB. L{uToIornueckne OCHOBBI AUTUOPUTHOTO CKPEILIBAHUS.

CueruieHHoe HacnenoBanue npusHakoB. Pa6otel T. Moprana. CuerieHHOe HaclieJ0BaHue
T€HOB, HAPYLICHUE CIEIUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHU3M OIPEAEICHUS MMO0JIa. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpoMocoM. HaciienoBanre Mpu3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHO€eCTBEHHBIM ayuienu3M. B3aumoneicTBuEe HealeNbHbIX TIeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKUN KOHTPOJIL PA3BUTHUS pPACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(GU3MONOrMYecKUX TPOIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKuuid. ['eHermueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHON nH(popMaluu B
IIOKOJICHUSX KJIETOK U OPraHU3MOB.



JleMoHCTpauMu

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

Ta6muupl u cxemsl: «[lepBbiii 1 BTOpOl 3akoHBI MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe nomunupoBanuey», «ClieniieHHOE HAaclleJOBaHUE
MPU3HAKOB Y Ipo3oduibhy, «I'eneTuka nonay, «Kapuorun yenosekay, «Kapuotun apo30Quisy,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaencTBue reHoBy.

O6opynoBaHue: MOAENb AJs JAEMOHCTpPAllMU 3aKOHOB €IUHO00pasus ruOpuaoB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIEJ0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALIMK CLUEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(UITBD».

IIpakTuyeckas paGora «V3yyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBie TeHoTHnia W cpeabl npu (opmMupoBaHHH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHblE W KOJMYECTBEHHbIE NPU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIECCTBEHHAs.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuoHHsll psa u BapuanuoHHast kpusas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYHUBOCTH.

['eHoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTUIIUYECKOW M3MEHUYMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHass ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOM
M3MEHYUBOCTU. POsTb KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I€HETHYECKOTr0 pa3Hoo0pa3us
B IIpE€JIeNIax OJHOTO BU/IA.

MyTalmonHass W3MEHYMBOCTb. BHbl MyTauui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAaHHBIE MYTalMH. SIAepHBIE M IUTOIUIA3MATUYECKUE MYTallUH.
Comaruueckre W MOJOBble MyTauud. [IpuuMHBI BOSHUKHOBEHMS MyTanuil. MyTareHsl U uxX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BaBunoB). BHesnepHas W3MEHUMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (HaKmopos 6 HACIe008aHuU U
USMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuelr U cxembl: «Buasl W3MEHUHMBOCTH», «Moau(uUKauOHHAs H3MEHYHBOCTHY,
«KoMOuHaTUBHAasT ~ M3MEHUYMBOCTB»,  «Meito3»,  «OmrogorBopenue»,  «['eHeTuyeckue
3a005IeBaHUA YeNOBeKay», « BUapl MyTammiiy.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(poTorpadum) KUBOTHBIX C pa3IMUYHBIMU BUIaMU U3MEHYMBOCTH.

JladopaTtopnasi pabora «lcciemoBanwe 3aKOHOMEpPHOCTEH  MOAMGUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOWY.

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

Tema 14. I'eHeTHKA YeJi0BeKa

Kapuotun uenmoBeka. MexayHapo/Has MporpamMma HCCIEAOBaHHMS T€HOMa 4YeJlOoBEKa.
MeTonbl U3yYeHHUS] TEHETUKHU YETIOBEKAa: TeHEaIOTUUECKU, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJEKYJISIpHO-TeHEeTHYeCKud. COBPEMEHHOE OMpeIeIICHUE
TE€HOTHIA: TTOJITHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHUE, B TOM yucie ¢ nomoibto [TIP-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaclOIOKEHHOCThIO. 3HAUEHHWE MEAMIIMHCKONW TE€HETHUKH B



NPEIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JeBaHUN YesnoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKU. [IOHATHE «T€HETHYECKOTO Tpy3a». DTHUECKUE aCIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHl MOBBINICHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PH3UUECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroioKeHHOCTh
YEJI0BEKA K MATOJOTUSM.

JdemMoHCcTpaunu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeTOApl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTyeckas padora «CocraBieHue U aHAJIU3 POIAOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkIeHUE CEeJIeKUMM U JoMecTukauuu. Yuenue H. U.
BasusoBa o LleHTpax mpoucXoIeHUsI 1 MHOT0oOpa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/IaHMM COPTOB pacTeHUM U T1opoja >KUBOTHbIX. CopT, mopojaa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HaciueACTBeHHOM m3meHunBoctd H. M. BaBunosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Dranbl KOMOWHAIIMOHHOHN ceNeKIuu. VcmpiTanue mpow3BoAuTeneii mo moromctBy. OTO6Op MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbBIl U
XUMHUYECKH MyTareHe3 KaK WCTOYHHK MYyTallMid y KyJIbTYPHBIX (OPM OpPTraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK mis
MOJTYYEHUS UCXOAHOTO MAaTepHalIa JIJIsl CEJICKLIUH.

[Tonyuyenune mnonumionnoB. BHyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpelIMBaHue, uiu MHOpuAUHT. Hepo/icTBeHHOE CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmnonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas ruOpuUaU3alvsL.
[Ipeononenune Oecruiogusi MEXKBHAOBBIX THOpUIOB. JlOCTHMXKEHUS CENEeKIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHaAs pegoNtoYuUsLy.

CoxpaHeHHEe U U3YYCHHE TC€HETHYECKUX PECYpCOB KYJIBTYPHBIX PACTECHUN M UX JUKHUX
poauyeid s CO3JaHMs HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanuu

[Toprpersr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKAECHUS U MHOTO00pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTUYECKHX PsIZIOB B HACJICJACTBEHHON HM3MEHYUBOCTH», «METOIbI CEJIEKIIHI,
«Otnanénnas rudbpuau3anusy, «Myrtarenes».

JlabopaTopnasi padora «/3ydyeHue copToB KyJbTYpHBIX PAaCTE€HUH M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JladopaTopHasi padora «/3ydeHne METOJIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHun».

Ikekypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CENIEKIIMU PACTCHHH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B TETUIMYHOE
X035HCTBO, B JaOOPATOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0OTHA ¥ CHHTeTHYeCKasi OHO0JI0TUs

OOBEKTHI, HCMOJIB3yeMble B OHMOTEXHOJIOTHH, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaaullMOHHAss OUOTEXHONOTHs: XJeOoIedeHue,



HOJIyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoononornyeckuii cuare3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  ILICJICHAIPABICHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIbIO MOJyYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PAaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanuss U comMatudeckuil smOpuoreHes. lcronb3oBaHue
TalyiOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS SANWLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMueUpo8aHuss U MUKPOKIOHANLHO20 PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'eHHas MH)KEeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHUPOBAHHE
pekombunantHbix JAHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHRKEHUS U MEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJIOTMYECKHE M HTUYECKHE IpoOIeMbl TI'€HHOU
WHKEHEPUH.

Menununckue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nmuarnocTuka.
MeTaboI0oMHBIN aHaTTN3, TEHOIEHTPUYECKUI aHaIM3 MIPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 370poBbs. lcmosnb3oBaHUWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuoumxeHepusi s pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIIMHCKHX TEXHOJOTHIA,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMi TpPEXMEPHOro OMONpPUHTHHIA M
ckaddonarHTa U PeIIeHNU 33a]a9 ePCOHATM3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbI0 OOECleYeHHss KOMOMHUPOBAHHOM 3aIllUTHl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJSIPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIepKalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanuu

Tabmuubl u  cxembl: «lcnoiab3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «I'eHHas HHXEHEPUI».

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

IKcKypeusi «bHOTEeXHONIOTUS — BayKHEHIIas IPOU3BOIUTEIbHAS CHUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEeHUA B OHOJIOTHHI

OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Has nearenbHocTh Y. JlapBuHa.

JBwxymue cuiasl 3BodonMM BuAoB mno Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTh
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTI). HeittpanbHast TeOpust 3BOIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJOTHs. 3HAU€HHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTHUHBI MUpA.

JleMoHCTpanun

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kiosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xongeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunuero)», «JlecTHuma »KuBbIx
cymectB (mo Jlamapky)», «MexaHusMm (opMUpOBaHUS MPUCIIOCOOIEHUH Yy pacTeHud u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra mytewmectsust Y. Jlapsuna», «Haxoaxu Y.
HapBuna», «®Popmbl 060pbOBl 3a cymiecTBoBanue», «lloponsl romy6eit», «Muoroodpasue



KyJbTYpHBIX (opM KamycTeD», «[lopoabl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMs IBMXKYIIUMX CHUJI 3BOJIOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 e€é pe3yJbTaTbl

[Monynauus kak snemMeHTapHass eAauHuua 5BoMoUUMU. COBpEMEHHBIE METObl OLIEHKH
TeHETHYECKOT0 pa3Ho00pas3us v CTPYKTYphI NONyJsiuii. MI3mMenenne reHodoH1a MONMyJIsIUN KakK
3JIEMEHTAapHOE 3BOJIIOLIMOHHOE SIBICHHE. 3aKOH TeHeTudeckoro paBHoBecusa JIx. Xapau, B.
Baitabepra.

OnemeHTapHble (QaKTOpbl (IBIXKYIIME CHJIbI) HBOJMIOUMHU. MyTallMOHHBINA Mpolecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeli TreHoB — ciiyyaiiHble HEHAIpPaBICHHBIE W3MEHEHHS
4acTOT a/ulesie B momyssinusx. O(PdeKkT ocHoBatens. Ipgexm OymvLIOUH020 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illpossnenue 3¢gpgexma
Opeticha 2enos 6 Oonvbuwux u manvix nonyaayusx. Murpanuu. M3omsamus moOmymsiun:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (penpoayKTUBHAS).

EctectBeHHblil 0TOOp — Hampamistonuii gaktop 3Boitouud. PoOpMbl €CTECTBEHHOIO
oTOOpa: JIBMXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbii). [lonoBoit otbop.
BO3HUKHOBEHNE U 3BOJIOLHUS COLMATBHOTO OBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KakK pe3yJibTaT MHUKPO3BOJIIOLMU. BO3HMKHOBEHHE
MPUCTIOCOOICHH y opraHu3MoB. ApomMopdo3sl U uanoaaanTanuu. [Ipumepsl nprucrnocodieHnit
y Opranm3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHYECKHE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOGpasoBaHue Kak pe3yJbTaT MUKPO3BOJIOLUU.
Wzomsiiust — kmroueBoil  aktop BumooOpazoBanus. Ilytu u cnocoObl BuA00Opa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CUMIATPUYECKOE (DKOJIOTUYECKOE), «MTHOBEHHOE)»
(monummonau3anus, rudpuauzanus). JJTuTeIbHOCTh SBONIOIMOHHBIX MTPOLIECCOB.

Mexanusmsbl hopMHUpoBaHMs OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomronmonHoi Ouoniornn B pa3paboTKe HAyuHBIX METOJOB COXpaHEHUs
O6nopazHooOpaszuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPAa3HUTOB W HMX XO035€B. MeEXaHH3MbI
dbopMUPOBaHUS YCTOWYHBOCTU K aHTUOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpanuu

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

Tabmuip! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IloMyAlnOHHAsI CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyle CHIBI  SBOJIIOLUN,
«OKoJIoTHYeCcKass M30JIALMA TOMyJSIUi ceBaHCKOM ¢openn», «['eorpaduyeckas u3oaALUSA
JMCTBEHHUIIBI CUOMPCKOM M JTMCTBEHHULIBI Jaypckoiy, «IlomyssiiuoHHbIe BOJIHBI YHCICHHOCTH
XUITHUKOB H KepTB», «(CxeMa NEWCTBUS €CTeCTBEHHOro oTOopa», «®DopMbl OOpbOBI 3a
CYLLIECTBOBaHHEY, «MHIycTpranbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«IloxkpoBUTENbCTBEHHAs OKpacKa >KUBOTHBIX», «lIpemympexnaromas okpacka MKHUBOTHBIXY,
«®Duznonoruyeckue ajgantanun», «IIpucnoco6iIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buma», «Bunel-noitHuku», «CTpykTypa Buaa B mnpupoae», «CrocoObl
BugooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHHe TpPEX  BUIOB  JIAHABIIIEH,
«IKOJOTHYECKOe BHUA000pa3oBaHuEe BUAOB cuHUI, «[lomumiouasr pacrenmit», «KamyctHo-
pelleuHblil THOpUI.

Ob6opynoBanue: repOapuy pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Yyyesa MNTHUIl U 3BepeH ¢
OpUMEpaMHu Pa3IMYHbIX MPHUCIIOCOOJNEHHUH, uydyena NTUIl U 3Bepell pa3HbIX BHUJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIINUXCS PA3IUIHBIMH CIIOCOOAMHU.

JlaGopaTopHas pa6ora «BpisiBIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JladopaTtopnasi paGora «lIpucmocobneHuss OpraHU3MOB W WX OTHOCHUTEJIbHAs
EIeCO00Pa3HOCThY.

JladopaTopHasi padora «CpaBHEeHHE BUIOB TT0 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3sosonusi H €€ pe3yJbTaThl



Metoasl n3ydeHust Makpod3BoJronnu. I1aneoHTonornueckre MeToAbl U3y4eHUs HBOJIIOLINH.
[Tepexonnbie GOpMBI U PUIOTEHETUYECKHE PSIJIBI OPTaHU3MOB.

buoreorpapuueckue Meronsl uszydeHus osomouuu. CpaBHeHue ¢uioppl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyUYEHHs HBOJIOLMH.
['eHeTnyecKkue MEXaHU3MbI 3BOJIOLMU OHTOIE€HE3a U IOSIBICHUS SBOJIIOLMOHHBIX HOBILIECTB.
I'oMostornyHbIe ¥ aHAJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
TreHEeTHYECKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3yUeHHsS  HBOJIOILUH.
I"'omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHUX JIEPEBbEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLMSI TEHOMOB.

OO0mme 3akOHOMEpPHOCTH  (MpaBWiIa) JBOMONUH. [lpunyun  cmeuvl  yHKYUL.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTb TEMIIOB 3BOJIIOLUH.

JdemoHcTpaunu

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

Tabnuupl n cxembl: «PUIOreHETUYECKUH PsiZL JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
suieps», «Crerouedansy, «Punnodurer», «CemMeHHbIe MAanopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble craguu 3MOPHOHAIBLHOIO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «l'OMOJOrMYHbIE U  AHAJIOTHMYHBIE  OpraHbl»,
«PyaumeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpBHI YelOBEKa W LIMMIaH3e», «[aBHBIE
HaIpaBJICHUS 3BOTIONUNY, «OO0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSDKM HMCKOIAeMbIX OCTaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpouncxosxaeHue U pa3BuTHe )KU3HU HA 3emJie

Hayunble rumore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TPEICTaBICHUSI O 3apOXKICHUU JKU3HU (KpeauuoHu3M). ['mmoresa mOCTOSHHOTO
CaMO3aposKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Pequ, JI. Cnannanuanwu, JI. [Tacrepa.
[TponcxoxaeHune >KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuyecKkoi »Bostonuy. [InanetapHas (reonoruyeckas) SBOJOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTE€HHBIM CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHWYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuyHoro OynboHa JIkx. XomzaelHa, reHeTHyeckas
runote3a I'. Mémnepa. Pubosumsr (T. Yekx) u rumoresa «vmupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BO3SHUKHOBEHHUE IPOTOKJIETKH.

Hctopuss 3emnmum u Meroabl €€ u3ydeHus. lckomaeMble OpPraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAass M a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUECcKast IKaja: 30Hbl, IPbI, IEPUOBI, JTIOXH.

HavanbHble sTanbl oprannyeckoil spomtonuu. [losiBieHne U 3BONIOLUS MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHMe mepBbIX sKocucTeM. CoOBpeMEHHblE MUKpPOOHBIE
OMOMIEHKM KakK aHajor mnepBbIXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[TpoucxoxaeHrue sykapuoT (cuMOMOreHe3). DBOJIIOIMOHHOE IMPOUCXOXKACHUE BHPYCOB.
ITpoucxoxkneHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pPaCTEHUH.
Beixon pacrenuit Ha cymry. llosiBaeHume CHOpOBBIX pacTeHUM M 3aBOEBAHWE HMH CYIIH.
CemeHnHble pacTeHus. [IponcxokaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUKM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KHUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
JKUBOTHBIE. JKU3Hb B BOJE. DBOMIOIHUSA MMO3BOHOYHBIX. [Iporcxokaenne ampuOuil U penTHIIIiA.



[Tpoucxoxaenre miekonmuTaromux W OTUI. [lpuHIMD kioueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazButue *u3Hu Ha 3emiie IO ApaM U MEPHOJIaM: apXel, MPOTEPO30H, Maeo30ii, Me3030H,
KaifHo30M. OOmias XapakTepHCTHKa KIMMaTa W TeOoJOTMYecKHX ImporeccoB. l[losBienue u
pacuBeT XapaKTepHbIX OPraHU3MOB. YTIJIe0OOpa30BaHHUE: €ro yCJIOBUS U BIMSHUE Ha Ia30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPAaHHSA — 3KOJOTMYECKUE KpU3HChl npouutoro. Ilpuumnel u ciencrsus
MacCOBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
COXpaHeHMs OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIUIBEI KiIaccu(UKAUN OpraHU3MOB.
OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoHCcTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuupl n cxembl: «Cxema omnbita @. Peguy, «Cxema onwita JI. [lacTtepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «Ortanel HeopraHu4ecKon
sBosoLMM», «I'eoxpoHosornyeckas mkana», «HadalbHble 3Tanbl OPraHUYECKON 3BOIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM CcHUMOHMOreHe3a», «CucremMa 3>KUBOM MPHUPOIBD),
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuit», «Punnopute», «OAHOKIETOUHBIE
BOZOpOCIN», «MHOIrOKIETOYHBIE BOoJopocinn», «Mxm», «llanmoporHuku», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pPa3BUTUSA IKUBOTHOIO MHpPay,
«ApomMopho3bsl  KHUBOTHBIX», «[Ipocteiimme», «Kumeunonomoctasiey, «llmockue dYepBu»,
«HieHncToHOIHEY, «Pb10BDY, «3eMHOBOJHBIEY, «IIpecmbikaromuecs», «[Itnupm,
«Munexkonuraromuey», «Pa3Butue KM3HM B apXeWckou adpey», «Pa3BuTue IKHM3HH B
IIPOTEPO30MCKON 3pe», «Pa3BuTue JXKHM3HM B MAaJIcO30MCKOM 3pe», «Pa3BuTHe XU3HU B
Me3030MCKOil 3pe», «Pa3Burhe KU3HM B KailHO30HCKON »dpey», «CoBpeMeHHas cucrema
OpPraHUYECKOr0 MUPA».

OGopynoBanue: TepOapul pacTEHUU Pa3TUYHBIX OTIEIOB, KOJJICKIIMH HACEKOMBIX,
BJIQKHBIE IIpENapaThl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIETBHI
MO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpei, KOJUIEKIMM OKAaMEHEJIOCTEeH, MOJIEe3HBIX
MCKOIIAEMBIX, MYJISKA OPTraHUUYECKHUX OCTaTKOB OPTaHU3MOB.

BupryanbHaa snaGopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu mo
U3yYEHHUIO Aa0MOT€HHOI0 CHHTE3a OpPraHNYeCKUX COeIMHEHH B IEpBUYHOM aTMochepey.

JladopaTtopnasi padora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne ocoOEHHOCTEH CTPOEHHS PACTEHUM Ppa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHne ocoOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnogoruu. MeToibl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEIOBEKa. PelMrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxonmcrBo  uenoBeka ¢ JKMBOTHBIMHM. (CHCTEMaTHMUECKOE IOJIOKEHHE  YEJIOBEKA.
CBuzerenbcTBa CXOJACTBA YeJNOBEKa C JKMBOTHBIMH: CPaBHHUTEIbHO-MOp(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIWYMS YeloBeKa OT
KHUBOTHBIX. [IpAMOX0KI€HHE U KOMIUJIEKC CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (pakTophl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COIUANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpasHbie 00€3bsHbI (IPOKOHCYJIBI)
U paHHHUE MOHTHJIBI — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JI0eH. ABCTPATONUTEKH —



JIBYHOTHE MpeaKu JroAeil. YeroBek yMesbld, MepBble U3TOTOBICHHUS Opyauil Tpyna. YemoBek
MPSIMOXOJISAIINI W TIEPBBIN BBIXOJ Jtofei 3a mpenensl Adpuku. YenoBek reienpOeprekuii —
o0Imui NpeoK HeaHIepTaJIbCKOT0 YeJIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTallbCKUi
KAaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBeK pa3yMHBIH COBPEMEHHOIO THUIIA, JCHUCOBCKUUN
YeJI0OBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamu A¢puku. [Taneorenernka u najaeoreHoOMUKa.

OBOJIIOLMSA COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBI OTOOp B MONYJSALUSAX YEJIOBEKA.
MyTanuoHHbIi npouecce U nonuMoppusM. IlonysiuuoHHbIe BONHBL, Apeil( reHoB, MUrpaLus U
«a(h ekt ocHOBaTENSH» B MOMYJIIIUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOuIHAsl (PKBAaTOpHUAJIbHAS), MOHTOJIOWIHAsL (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH PpacCeJICHUsl 4YeJoBEeKa M0 IiaHere. EnuHCTBO  4enoBedeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIOCOONCHHOCTh  4YelnoBeKa K  Pa3HBIM  YCIOBHUSM
OKpy>karoulel cpensl. BiausHue reorpaduueckoil cpeasl U apelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeTTOBEKA.

MexaucuuIuinHapaple  MeToabl B (u3nueckod (OMOJIOrMYecKoil) aHTPOIOJIOIHH.
OBOJIOLMOHHAS ~ AQHTPOIOJIOTMSI M MaJ€OAHTPOIIOJIOTHSI  YEJIOBEYECKUX  MOMYJISALHUM.
bruocounansHple  MCCIeAOBaHMA ~ IPUPOABI  4YeloBeKa.  [ccnemoBaHume — KO3BOJIHOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JdeMoHcTpannn

IToprpersr: Y. lapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronpl aHTponosiorun», «l['0lMOBHOH MO3r uyenoBekay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENeT YeloBeKa M CKEJeT MIMMITaH3e», «PyIuMeHTs u
aTaBU3MbD», «JIBIKyIIME€ CHJIBI aHTPOIOrEHe3a», «ODBOJIIOLUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenblit», «HenoBek NpAMOXOIAIINi», «JleHUCOBCKUI YeI0BEK»
«Heanpepransup», «KpomanboHusl», «llpenkn uvenoBeka», «OTambl BOIIOLUU YEIOBEKAY,
«Pacel yenoBekay.

Ob6opynoBaHue: MyJIsSKH OKaMEHEJIOCTEH, MpeIMeTOB MaTepUallbHOW KyJIbTYphl IIPEIKOB
yenoBeka, penponykiuu (pororpaduu) kKapTHH ¢ MHUQPOIOTHUYSCKUMU H  OUOJICHCKUMU
CIOKETaMH ITPOUCXOKICHUS YeoBeKa, (poTorpaduu HaX0A0K MCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJIEb Yeperna 4elloBeKa M ueperna LIMMIaH3€, MOJENb KHCTHU YeloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIH TOPCa MIPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUs CKeJeTa YeJoBeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHne 3K0JOTMYECKUX afanTalui YeTOBEKaY.

Tema 6. OJxoyorusi — Hayka O B3aHMOOTHOIICHHMSAX OpPraHu3MoOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpYsKaloulei cpeaou

3apoxeHue U pa3BUTHE dKosoruu B Tpynax A. I'ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
DKOJIOTHH C IPYTUMHU HayKaMH.

Mertonsl skonoruu. [loneBbie HaOMOAEHNUS. DKCIEPUMEHTHI B SKOJIOTMM: MPUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpY Karollel cpejbl: JIOKAIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HaueHUE DKOJOTMYECKMX 3HAHUM IS 4YENOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBS3€H YeJIOBEYeCTBA C MNpUponod. POPMHpPOBAHHE SKOJOTHYECKOW KYJIBTYypbl W
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsbl: «Paznensl sxongorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXaIOIIEH Cpeab».

JlabopaTopnasi pabora «/3y4ueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.



Tema 7. Opranusmbl 4 cpeia 00MTAHUSA

Okonoruyeckne (akTopel M 3aKOHOMEpHOCTH ux JeiictBua.  Kiaccubukarus
9KOJIOTHYECKUX  (pakTopoB:  abuoThueckue, OWOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJornueckux pakropos. Ilpasuno munnmyma (K. lnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAHU3MBI.

AbuoTtnueckue (akropbl. CBET Kak SKOJIOTHYECKUN (pakTop. JeHcTBHE pa3HBIX Y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJIOIMYECKHE TPYMIbl PACTEHUN MU KUBOTHBIX IO
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBL.
[TolKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHus pacTreHuid K MOAJEPKaHUIO
BojHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHMIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs, TIyOMHHAs
MOJMOYBEHHAs, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3moB. [Ipucroco0aeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

Kuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KyCTApDHUYKH, MHOIOJETHHE TpaBbl, OJHOJETHHE TpPAaBBI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (coOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJCHCTBUIN:  KOHKYPEHLIUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomeparys, MyTyaJin3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEHUCTBHS  (TOIMHUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKHX B3aUMOJICHCTBUU IS CYIICCTBOBAHHS
OpraHu3MoOB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuupl 1 cxembl: «JKkosorndyeckue (pakropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
IPYIIBI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», « TenIoKpOBHBIE )KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIEY, «DU3NONOTHYECKUE aJanTalllii XUBOTHBIX», «Cpeapl OOUTaHHS OpPTaHHU3MOBY,
«buonornyeckue puT™MbD, «KusHeHHsle (GopMbl pacTeHuin», « KuzHeHHble POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO JIECa», «DKOCUCTEMA XBOMHOro Jeca», «Llenm nuraHusy,
«Xumnngectsoy, «Ilapazutusm», «Konkypenuus», «Cumonosy», «KommeHcanuzmy.

Ob6opynoBanue: repOapuu pacTeHUH W IKHUBOTHBIX, IMPHCIIOCOOJEHHBIX K BIIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHENIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuM U KOJUIEKIIMHM TEIJIOMIOOMBBIX, 3MMOCTOWKHX, MOPO30YyCTONUMBBIX
pacTeHuii, uydeila MTUI[ W 3Beped, repOapuul pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
Kcepouram, Me3oduTaM, KOMHATHBIE pACTEHUS JaHHBIX TPYyMIN, KOJUIEKIUH KUBOTHBIX,
0oOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JaJar0IINX
yepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUH JKHU3HM, repbapuu u
KOJUIEKIIMA PACTEHUH W >KUBOTHBIX PAa3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKIIUU >KUBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlaGopaTopnas pa6ora «BpisiBieHHe MTPUCTIOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JladopaTtopnasi paGora «BbIsBICHUE TNPUCITOCOOJICHUNH OPraHU3MOB K  BIIMSIHHIO
TEMIIEpaTypPbI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MECT
OoOUTaHU.

Tema 8. Jko0J10rus1 BUAOB M NOMYJIS M



DKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. [lomynsuus kak Ouoioruyeckas cUcCTeMa.
Ponp HeomHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTUH BHIIOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsuil. OCHOBHBIE TOKA3aTENH MOMYJISIUH:
YHUCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M I0J0Bas CTPYKTypa, POXKAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJlorudeckasl CTpykTypa nomyssiiuu. OneHka 4YMCIeHHOCTH mnomyisiuuu. [unamuka
NONYJIALMY U €€ perysanusa. buortnueckuil noreHuuan nonyiauuu. MoaenupoBaHue JUHAMUKU
nonyisauuu. Kpusble pocra uymcinenHoctu mnonyisuuu. Kpussie BbbkuBanus. Perysius
YHUCIIEHHOCTU TMOIYJISIIMMA: POJb (aKTOPOB, 3aBUCSIIUX M HE 3aBUCALUIMX OT IUIOTHOCTH.
Dxoyioruueckue crpareruu BujoB (I- u K-ctparerun).

[TonsitTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJEb
skosornyeckord HumM JIx.M. Xatuuncona. Pazmepsl skosiornyeckoii Humu. [loreHunanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssiuil. Apeansl BUAOB. BUIbl M MX JKU3HEHHBIE CTpAaTETHu.
DKOJIOTMYECKUE YIKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojgoruueckue WHBAa3UU
Yy>KE€POJIHBIX BUJIOB.

JleMoOHCTpanuu

[Toptpet: Ix. U. XaTunHCOH.

TabmuIel 1 CXeMbI: «DKOJIOTHYSCKHAE XapaKTEPUCTUKU MOMyJsiuny, «[IpocTpancTBeHHas
CTpPYKTypa mnonyisiuun», «Bo3pactabsle mnupamuael nomyisiuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skomornueckord wumm Jx. U.
XaT4YMHCOHAY.

O6opynoBanue: repObapuu paCTCHHA, KOJUICKIIUN KHBOTHBIX.

JlabopaTopnasi padora «IIpucmnocoOieHust ceMsH pacTeHUN K PacCEeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJOrHYeCKue CHCTEMbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBSi3u MEXIy OpraHU3MamMH B
OuoreHo3e.

Okocuctema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUHOHANBHBIE OJIOKU
OpTraHW3MOB B JKOCHCTEME: IMPOAYLEHTHI, KOHCYMEHTHI, PEeAyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u cetu. AGuornyeckue 010Kk 3KocucTeM. [ToUBBI U HIIBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OCHOBHBIE MTOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykius. DKOIOTHYECKUEe MUPAMUIbI
yucesl, OnomMacchl U SHEPTUH.

Hunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HarpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccud. [lepBHUHbIE W BTOPUYHBIE CYKIIECCUU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccud. KiuMakcHoe cooOIIecTBoO.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKoCUcmemvl Mopeli U OKeaHos.
Dxocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOTIOTEHHBIMH M MIPUPOTHBIMU SKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojackoi (¢ayHbl. buonornueckoe #  XO34HWCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpPraHW3MOB B
sKocucTeMax. Ponb kackaonozo sghghexkma u 6udo08-30upuxamopos (Kuouesvix 6ud0s) &
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. Y CTOMUYMBOCTh OpPraHU3MOB, TOMYJSALMA U OSKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JECHCTBUI.



Mexanuzmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmaus. MeTogoI0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemMoHCcTpaunu

[Toprper: A. JIx. Tencnu.

Tabmuie! u cxembl: «CTpyKTypa OMOLIEH032», «DKOCHUCTEMA HIMPOKOIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOHHOrO Jeca», «DyHKIHMOHAJIBHBIE TPYHIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llemu mnuTaHus (macTOMIMHAS, JETPUTHAN)»,
«JKoJoThYecKasi MUpaMKuIa YUuce, « IKOJIOTruYecKas nupaMua OMoMacchb», « IKOJIOrHIecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunas cykueccusi», «BoccraHoBnenue
Jeca Iociie moxapa», «IKOCUCTEMa 03epa», «ArpoleHo3», «KpyroBopoT BeLIECTB M IOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIIUM HACEKOMBIX, dydella NTHUI] U 3BEpEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHHIA, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopnasi padora «/3yueHue pazHoOOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX KOCHCTEMAX).

IKekypeusi «IKCKypcHsi B TUITUYHBIN OuoreoneHos (B ayOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIH JIyT, 03€po, O0JI0TO)».

IKeKypeusi «IKCKYPCHs B arpOdKOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — olmennanerapHas obojgouka 3eMiH, TZie CYIIECTBYET WJIHM CYIIECTBOBAaJa
)u3Hb. Pazputne npencrarienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepuanckoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocheprsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHoreoXMMHUECKHe LUKIIBI (Yriiepoa, a30Ta). PUTMHUUHOCTD siBIIeHUH B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsTe 0o 6mome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIe W IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITyCTHIHH, TPOIIMYECKHUE Jieca,
BbICOKOTOpbs. Kitumar, pacTuTenbHbIN U )KMBOTHBII MUP OMOMOB CYIIIH.

Crpyktypa W QYHKOHS OJKHBBIX CHCTEM, OIGHKAa HX PECypCHOTO TMOTEHIHala |
6uochepHbIX QyHKIHUI.

JleMoOHCTpanun

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

Tabmuue! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot azora B npupone», «Kpyrosopor
yriepoja B mpupoje», «KpyroBopor kuciaopoaa B npupoae», «KpyroBopoTt BoJbl B IPUPOJEY,
«OcHoBHBIE OuoMbl cymmy», «Knumatudyeckue mosica 3emnn», «Tynmpay, «Taiiray,
«Cmemannbiii  necy, «lllupokomuctBeHHblid Jiec», «Ctenb», «CaBaHHay, «IlycThIHAY,
«Tponwnuecknii nec.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMN )KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumas cpeaa

DKoJIornYeckre KpH3UChl M WX NpUYMHBL. Bo3zgelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienue moussl. OXpaHa HOYBEHHBIX pecypcoB. M3meHeHne kinmumMara.

AHTpOIIOTEHHOE  BO3JCMCTBHE Ha pACTUTENbHBIK M KMBOTHBIM wmup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl IpUpoabl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopuu (OOIIT). borannveckue caapl U 300JI0THYECKHE
HapKH.

OCHOBHBIC TTPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA M MPUPOABI. PanmonansHOE
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Kca
U €T0 BEPOSTHBIE MOCIIEICTBUSI.

Pa3BuTHe METOAOB MOHUTOPWHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHQDOPMAyuu no COCMOAHUIO OMOENbHLIX 6U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ HUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JemMoHcTpauuu

Tabmuubl u  cxembl: «3arps3HeHue arMmochepb», «3arps3HeHue ruapocheps,
«3arpszHenne mouBbl», «llapHukoBeii  3ddexkr», «Ocobo oxpaHsiemMble MNPUPOIHbBIC
TEPPUTOPUNY, «MOJIeNN YIIPaBIIEMOr0 MUPay.

Ob6opynoBanue: Qororpaguu OXpaHsEeMbIX pacTeHUH U IKUBOTHBIX KpacHoil kHuru
Poccniickoit denepanuun, KpacHoi KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOT'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIEC U IIPEIMETHBIE.

B cTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS MPOTPAaMMBbI 1O OMOJOTHH BBIICICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUI0 OWOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN PAa3BUTHUSA
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOCH  JEATETBHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKAaMH, TNPUCYIIMMU  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJIOTHUECKOH  KYJIBTYpBHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOI W BOCIUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C TPAIAUIIMOHHBIMU POCCHUHCKUMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOLEeccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJa U CTAapIIEMy HOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLEn cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus» MomKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpUEHTAIii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIeCTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE pean3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0YyYarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIE€HA POCCUICKOro 00IIeCTBa;

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

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH NESTETHPHOCTH NPU CO3JAaHUU YIEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U MO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

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

YMEHHE yYHATHIBAaTH B CBOMX JCWCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JOJIEH ¢ pasHBIMU yOEXKACHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COLIMATIBHBIM
MOJIOKEHUEM;

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

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Tmepen PoauHOM, roprocTu 3a CBOM Kpaii, CBOIO
PonuHy, cBOM S3BIK U KYJIBTYPY, IPOLILIOE M HACTOSIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



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

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

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

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTeH CeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIEHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHUE IMPOSBISATH
Ka4ecTBa TBOPUECKOU JTMYHOCTH;

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

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COAJAaHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO U KHU3HH JFO/ICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOMU JEATEIBHOCTH TEXHOJOTHUECKON U COLIMAIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITETIHHO  BBINOJHATH  TaKykO
NesITebHOCTD;

MHTEpEC K PA3NUYHBIM chepaM MpodhecCHOHAIBHONW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BHIOOP OyAyIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
YKU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

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

MOBBIIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: HMpUOOpETEeHHE OIbITa IJIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX ITOCIIEICTBUH ISl OKPYIKAIOIIEH CPEIIBI;

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

CIOCOOHOCTH HCIIOJIF30BATh MPHOOpPETaeMbIe TIPU U3yUEeHUHN OWOJIOTHH 3HAHUS M YMEHUS
IOpU pEIIeHUH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (coOmroaeHne
NpaBUJI TOBEJCHHUS B TIPHPOJIC, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, YKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUITHE NCUCTBUM, MPUHOCIIIMX BPEJ OKPYKAIOUIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUECKUE MOCISACTBHUS MPEIITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

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

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

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

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXK]1y JIFOJIbMHU U TTIO3HAHUS MUPA;

MOHWMAaHUE CIeNUPUKH OUOJIOTHM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIOIEeM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMK: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemathk pecypcHbie MpoOJIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOUCKA IyTEH BBIXOJA U3 TII00aTHHBIX
9KOJIOTHYECKUX MPOoOJieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHYECKUX 3HAHWUU B LIETSX MOBBIIICHUS OOIIei
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTHU o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3YyEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONydyaeMble 3HAHUS MJIs aHalu3a M OOBSCHEHUS SBJICHUN
OKPY’)KaIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHMH, YMEHHE Jenarh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OHMOJOTHYECKHE 3HAHUS I pEHICHUS
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

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

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEephIBHOMY 00Opa3oBaHUI0 M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBUHM C >KHU3HEHHBIMU
NOTPEOHOCTAMM.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHs yuyeOHOro mpeamera «buoOJOrHs BKIIOYAIOT:
3HauuMble Ui (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXAUCLUUIIIIMHAPHBIE
(MexXmpeMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TpOIlecC, CHUCTeMa, HAay4HbIH (akT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEeHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyTrHe); yHUBEpcajIbHbIE
yueOHble JeiicTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIE), 00eCreunBaroye
dbopMupoBaHre (PyHKIMOHAJIBHON T'PaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMH OOYyYarolIuXcs;
CIOCOOHOCTh o0yyaromuxcs HCIIO/b30BaTh OCBOEHHBIE MEXIUCLUIIIINHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHbIE JEWCTBUS B I103HABATEIBHOW U
COLIMAJILHOW ITPaKTHKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromierocsi OyayT chopMupoBaHbl MMO3HABaTEIbHBIC YHHUBEpCAJIbHBIC yueOHBIE NEHCTBUA,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHBbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe JIeHCTBUS, COBMECTHAS I€ATEILHOCTb.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJKHBI OTPaXKaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

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

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

OTIpeNeNiATh WENU MACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU 1IEJIIMU;

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

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

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

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTEpUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JESTEIBHOCTH, OIICHWBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBUSIX PEaJbHOTO, BHPTYAIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOIOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIPETANHU, TPEOOPa30OBAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYalUsX, B TOM YHCJE IPH
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX POEKTOB;

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

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3a7ady, BBIIBUTATh
TUMOTe3y €€ pelleHus,, HAaXOAWUTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TIOMYUYEHHBIE B XOJE peIICHHS 3aJauyd pPe3yJbTaThl, KPUTHYECKH
OILICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

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

yMETh TEPEHOCUTh 3HAHWA B TMO3HABATENBHYID M  TPAKTHYECKYID  00JacTu
KHU3HENIEeATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJEH, IpEAJararb OPUIMHAJIBHBIE MOAXOABI U PELIEHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) pa6ora c unpopmanueii:

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

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

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

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

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa IIpU paboTe ¢ OMOJIIOrHYecKOi
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJETh HABbIKAMU PpACIO3HABaHUS M 3alMThl UHGOpMalLMU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYIIECTBY 00CYy»k/1aeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CHUTyallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

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

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

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHn OMoNIOrnYeckoi mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTb PUMEHEHHS TPYTIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH y4eOHO 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPIWHUPOBATH
JIEUCTBUSA MO €€ OOCTUKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUHM, pPACHpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

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

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

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

OsgilaieHHe YHUBEPCAJbLHBIMHU PEryaIITHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:



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

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

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

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

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOH 3PYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalllsIM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKU CUTYAalllH, BIOOPA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TIOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

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

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 Knacce
JIOJIKHBI OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJIi OUOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
peleHny pobJIeM parMoHaIbHOTO IPUPOAOIOIb30BAHNUS, O BKJIaIe POCCUHCKUX U 3apyOekKHbBIX
Y4€HBIX B pa3BUTUE OUOJIOTHH;

BJIaJICHUE CHCTEMOW OWOJIOTMYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOINOJArarolue
OMOJOTHYEeCKHEe TEPMHUHbI W TOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTabojiu3M, TrOMeocTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, N3MEHUYNBOCTh, POCT U Pa3BUTHE),
O6uonoruueckue teopun (xinerouHas Tteopuss T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PAacCTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
[IEPBOT'0 IOKOJIEHUs, PACLICIUIEHUS], YUCTOTHI FraMeT, He3aBUCUMOr0 HaciienoBanus I'. Mennens,



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

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
MCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHMCAHKE, U3MEPECHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHCTEM OPraHOB PAaCTEHH, KMBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3H MEXIY OPraHOMJAMH KJIETKH U UX (DYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U uX (QyHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
GyHKIUSAMHU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, STalmaMU KJIETOYHOTO IUKIA U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEyeMbIMH OHOJOTHYECKHUMH TpPOIeCCAaMU M SIBICHHUSMH, JI€1aTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pyI0BAaHHEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HUX JKCHEPUMEHTATbHBIMU CpPEICTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B y4eOHO-HcCcIeNoBaTeIbCKol paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MeIUIMHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO INPENCTABISATH
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINX;

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

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AeATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETTLCKOTO X03SMCTBA, MHIIEBON
MPOMBINIJICHHOCTH, YIIMyOJsTh MO3HABATEIbHBIH WHTEPEC, HAMpPaBICHHBIH Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOro 00pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPecCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHbie pe3ynbTaThl OCBOCHUs ydeOHOro mpenmera «buonorust» B 11 Knacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMOHATIBHOTO TMPHUPOJIONIONB30BaHUs,, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIle POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

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



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

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYLIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSAIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELLIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3M MEXAY IPOLIECCAMU SBOJIIOIHUH, ABMKYIIUMU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpene oburtaHusi, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3E
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPIraHMW3MOB pa3HBIX CHUCTEMATUYECKUX TpYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
YeJI0BEUeCTBA;

YMEHHE pemiath OWOJIOTMYECKUE 3a7aud, BBISBISATh NPUYUHHO-CIIEICTBEHHBIE CBSA3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPaKTUYECKUue paboThl, COONIOAATh MpaBUia MpU
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000pPYI0BaHUEM;

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

YMEHHE y4YacTBOBaTh B y4eOHO-HcCCIeNoBaTeIbCKol paboTe 1Mo OMOJIOTMH, 3KOJIOTMU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, M MyOJUYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3YJIbTaThl HA YUYEHUYECKUX KOH(DEpEeHIUX;

YMEHHE OLICHMBaTh TUIOTE3bl U TEOPUM O IMPOUCXOKIACHUM IKU3HU, YEJIOBEKa W
4eJ0BEYECKHX pac, O MPHYMHAX, MOCIEACTBUAX M CIIOCOOAaX NpeAOTBPALCHHUS TI100aIbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1el mpodeccuoHanbHON AEATEIbHOCTH B
o0nacth  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIB30BAHUS, MEAUIMHBI, OHWOTEXHOJIOTHUH,
IICUXOJIOTHUH, BETEPUHAPHH, CEIBCKOTO XO34WCTBAa, MUILEBOM HPOMBIIIICHHOCTH, YIIIyOJIsaTh
MO3HABATE/IbHBII MHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosauuecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTPAMMBI Beero KonTpoabn fllelz:::e“ 3;::3?::;2;‘:;3235:;;2
ble padoThbI paGoTE!
1 buomnorus kak Hayka 1
2 JKuBble cucTeMBbl U UX U3YUYEHHE 2 bubmorexa HOK
https://m.eds00.ru/863e8c60
3 buomnorus kiaeTku 2 0.5
4 XUMHYecKash OpraHu3alus KICTKH 10 1 1 Egg;?;:;iigﬁﬁm 630860
http://school-collection.edu.ru -
5 Crtpoenure u QyHKINH KIETKU 8 1 2 Komnnexkuust undpoBsIx
00pa3oBaTeNbHBIX PECYPCOB.
6 OOMeH BeIIeCTB U IPEBpaIlcHIE YHEPTUU B 9 1 1 http://nsportal.ru - ConnanbHas ceTh
KIIETKE pabOTHUKOB 00pa30BaHUs
7 H"aCJ'Ie,[[CTBeHHaSI uH(pOpMaIUs U peann3aius 9 1 05
e€ B KJIIETKe
. bubnuoteka [JOK
8 PKUSHEHHLIA LUK KIETKH 6 . https://m.eds;}).ru/863e8060
9 Crtpoenue u GyHKIIUNA OPTaHU3MOB 17 1 15 235(’)@2;?{%2:%%;;3OC];);II{I/II/ITBHM ceth
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1 1.5
http://school-collection.edu.ru -
11 I'eneTnka — Hayka O HaCIEICTBEHHOCTH U 5 05 Kormtexius udposbix
W3MEHYHUBOCTH OPTaHU3MOB OBpA3OBATEIBHEIX PECYPCOB.
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1
14 I'eneruka yenoseka 3 1 0.5 bubmorexa HOK

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
http://school-collection.edu.ru/
http://nsportal.ru/
https://m.edsoo.ru/863e8c60
http://nsportal.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/863e8c60

15 Cenekiiusi opraHu3MOB 4 1
bubmuorexa [JOK
16 BuorexHoorus u cuHTeETUYECKass OUOIOrUs 4 hitps://m.eds00.ru/863e8c60
17 O06001IEeHNEe 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/863e8c60

11 KJIACC

KoaunuyecTBO 4acoB

IMpakTiy duekTpoHHbIe (LM pPOBbLIE)
Nen/m  HaumMeHoBaHMe pa3iesioB U TeM MPOrpaMMBbl Beero KoHTpoibH ccKe oBpasoBaTeIbHbIE peCypehi
ble paboThI
padoThbI
1 3apokeHUE U Pa3BUTHE IBOTIOIMOHHBIX 4
Npe/ICTaBICHUN B OMOJIOTHH
N bubnuorexa [JOK
2 MuKpo3BOIIOLHS U €€ PE3YIIbTAThI 14 1 2 https://m.eds00.ru/863e8c60
http://school-collection.edu.ru -
3 Makpo3Boronus 1 €€ pe3yabTaThl 6 1 Komnexuust mudpoBbIx
00pa30oBaTeNbHBIX PECYPCOB.
4 [IpoucxoxkaeHne U pa3BUTUE )KU3HU Ha 3emiie 15 1 1.5
5 [TpoucxoxneHne 4ea0BeKa — aHTPOIIOTEHES 10 1 1
6 CDramaNOB 1 PRI cHCTEN ¢ 3 05  buOmiorexa IOK
P 1 Hazopr ' https://m.eds00.ru/863e8c60
OKpYXaroIieu cpenoit
7 Opranu3Msl U cpesia 0OUTaHMs 9 1 1.5 http://nsportal.u - CommassHas
CeTh paOOTHUKOB 00pa30BaHUs
8 DKOJIOTHS BUJIOB U TOMYJISIIAN 9 1 0.5
bu6nuoreka [IOK
9 DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 1 0.5 https://m.eds00.ru/863e8c60
10 brocdepa — riobaibHas SKOCUCTEMA 6 1 http://nsportal.ru - CommastsHas
ceTb pabOTHUKOB 00pa30BaHUs
http://school-collection.edu.ru -
11 UYenoBek 1 OKpyXkaromas cpeia 6 Komnexuust g poBbIx
00pa3oBaTeNbHBIX PECYPCOB.
12 O6o0061eHne 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 7.5



https://m.edsoo.ru/863e8c60
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Komriecrso tacos DJIeKTpOHHbIE U(POBLIE
Ne Tema ypoka Kontpons  Hpaxruy  Jlara oOpa3oBaTejibHbIE
n/m Bcero HbIE eckne H3yYeHust pecypest
padoThI padoThI
Buosorus kak Hayka- 1 yac
1 buonorus kak KOMIUIEKCHasI HaAyKa U KaK 4acTb 1
COBPEMEHHOTO O0IIECTBA
/KuBble cucTeMbl M X H3YUeHHe- 2 yaca
2 JKuBbIe cHCTEMBI M X CBOWCTBA 1
3 YpoBHeBas opraHu3aius )KUBbIX CHCTEM 1 bubmorexa HOK
https://m.edsoo.ru/863eb5fa
Buosorus kjieTku- 2 yaca
4 HcTopust OTKPBITHS U U3YYCHHSI KIICTKH. 1
Krnerounas Teopust
MeTo1bI MOJIEKYTISIPHOM M KIIETOYHOM htto://school-
o6uonorun. [Ipaktuyeckas padora HR.//SENOOR
collection.edu.ru -
5 (HeMOHCTEaHHOHHaﬂ)«I/I3y‘leHI/Ie METOJIOB 1 05 Kosexus i poBBix
KJIETOYHOU Omosyioruu (xpomaTtorpadus,
anekTpodopes, AuddepeHnnaibHoe 00pa3soBATEIILHEIX
pecypcoB.
ueHtpudyruponanue, [1LP)»
XuMnueckas opranusanms kjiaetku — 10 yacos
6 XUMHUYECKU COCTAB KIETKU 1 bubmorexa [IOK
https://m.edsoo.ru/863eb5fa
v MuHepaabHbIC BENECTBA KIICTKH, UX 1
Ouosorudeckas poib
Opranuveckrie BeIEeCTBa KJIETKH — OEKU.
8 JlabopaTtopHas padora «OOHapy)KeHHEe OCIKOB 1 0.5
C TIOMOIIIBIO KAY€CTBEHHBIX PEAKITHIN)
9 CaoiicTBa, knaccudukanys u GyHKIUN OSITKOB 1



https://m.edsoo.ru/863eb5fa
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/863eb5fa

bubnunoreka LIOK

10 Oprannueckue BemiecTBa KJIETKH — YTIEBOIbI 1
P . Y A https://m.edsoo.ru/863eb5fa
11 Oprannueckue BEIeCTBa KJISTKH — JIMITHIBI 1
http://school-
Hyxkneunossie kucnorsl. JIHK u PHK. JLp. -
«HccnenoBanne HyKJIEMHOBBIX KUCIOT collection.edu.ru -
12 i 1 0.5 Komnexums mudpoBbIx
BBIJICTICHHBIX M3 KJICTOK Pa3IMYHBIX
00pa3oBaTeNbHBIX
OpPraHU3MOB»
pECypCoB.
13 Crtpoenue u pynkiuu ATO. [Ipyrue 1 bubnnoreka [JOK
Hykieosuarpudocdars (HTD) https://m.edsoo.ru/863eb5fa
14 CexBenupoBanue JIHK. Meroasl reHOMHKH, 1
TPAHCKPUNITOMUKHU, TPOTEOMUKH
15 MeTo1bl CTPYKTYPHOI OHOJIOTHH 1
Crpoenne n pyHKIHM KJIETKH- 8§ YacoB
16 Tuns! knetok. [Ipokapuornueckas kieTka 1
http://school-
CTpoeHHEe DYKapHUOTHUECKOW KIICTKH. collection.edu.ru -
17 [IpakTnueckast padoTta(IeMOHCTpAI[MOHHAS) 1 0.5 Komnexuus undpossix
«/3yueHune cBOWCTB KIETOYHOU MEMOpPaHBI» 00pa3oBaTeNnbHBIX
pecypcos.
18 [ToBepXHOCTHBIN annapar KIeTKH 1
OnHOMEMOpaHHbIE OPTaHOUIBI KIIETKH.
19 [TpakTrueckas padoTa(1IeMOHCTpaIHOHHAS) 1 05
«3yueHue NBUKEHUS ITUTOIIIa3MbI B '
PACTUTENBHBIX KIETKaX»
[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:
Y P A http://nsportal.ru -
MUTOXOHJIPHUH, MIacTu el JlabopaTopHas
20 1 0.5 CouunanbeHas ceTb
paborta «MccnenoBanue miazmMonusa u
paboTHUKOB 00pa30BaHUs
JIETINIa3MOJIM3a B PACTUTENBHBIX KIIETKAX)
21 HememOpaHHbIe OpraHou bl KIETKH 1
22 Crpoenue u GyHKUIUH s1Ipa 1
23 CpaBHHTEINIbHASI XapaKTEPUCTUKA KIETOK 1 0.5



https://m.edsoo.ru/863eb5fa
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sykapuot. Jlaboparopnas pabota «3ydenue
CTPOCHUSI KJIIETOK Pa3IMYHBIX OPraHU3MOBY
OO0OMeH BeleCcTB U MpeBpallieHHe JHEPIMU B KJIeTKe- 9 yacoB
ACCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE htto://school-
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa A.SeN00 ™
collection.edu.ru -

24 setuects. Jlabopatopras 1 Komnekmus mudpoBbix
pabota(nemoncrpannonnas) «3yuenue
KaTaJIMTUYECKON aKTUBHOCTU ()EPMEHTOB (Ha 00pa3soBATEIILHEIX
IIpUMepe aMUJIa3bl WK KaTanaasbl)» PECYpeOB.
depMeHTATUBHBIN XapaKTep peaKiuii http://school-
KJIeTouHOoro Metabosmsma. JI. P.«3yuenune collection.edu.ru -

25 (hepMEHTATUBHOTO PaCHICIUICHUS TICPOKCHIA 1 0.5 Komnexuus g poBbix
BOJIOPOJIa B PACTUTEIBHBIX M JKUBOTHBIX 00pa3oBaTeIbHBIX
KIIETKaX)» pecypcoB.

26 benku-akTuBaTOpPHI ¥ OENKU-UHTUOUTOPBI 1

27 ABTOTpOdHBII TUTT OOMEHA BEIIECTB 1

28 doTtocuHTE3 1
Xemocunrtes. JI. P. «CpaBHeHue npoleccoB http://nsportal.ru -

29 1 0.5 ConuanbHas ceTh
($oTOCHHTE3a U XEMOCHHTE32»

pabOTHHUKOB 00pa30BaHUS
Amnaspo6Hble opranu3msl. Bunel 6posxenust. JI.

30 p. «CpaBHEHHUE TPOIIECCOB OPOKCHUS U 1
JIBIXaHUSI»

31 AdpoOHBIE OpraHnu3Mbl. JTambl 1
SHEPreTHYecKOro ooMeHa
DHeprust MEMOpPaHHOTO TPaUEHTA IIPOTOHOB.

32 Cunte3 AT®: pabota nporonHOi ATO- 1 1
CHHTa3bl

HacaencrBennasi nngopmanus U peanu3anus eé B KjieTke- 9 yacos
http://school-
33 Peakuuu MaTpu4HOTO CHHTE3a 1 collection.edu.ru -
Kosnexuus g poBbIX
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00pa3oBaTeNbHBIX

pecypcoB.
34 Tpanckpunius — MatpudHbiidi cuaTte3 PHK 1
35 Tpancnsmus u e€ 3tamnbl 1
36 KonupoBanue amunokuciot. Poias pubocom B 1
OnocHuHTE3e OelKa
37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1
38 MonekysipHble MEXaHU3MBbI SKCIIPECCUH T€HOB 1
Y 3YKapuoT
Bupycbl — BHEKIIeTOUHBIE (DOPMBI KU3HH U http://nsportal.ru -
39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 1 0.5 ConunanbHas CeTh
«Co3aHue MoJIeIu BUPYCa» pabOTHUKOB 00Opa3oBaHUs
40 BprCHvae 3a00JICBaHUS YCIOBEKA, )KMBOTHBIX, 1
pacTeHui
41 HanorexHomoruu B OMOJIOTHH ¥ MEIUIIAHE 1
Ku3HeHHbIH MUKJI KJIeTKH-6 yacoB
42 JKU3HEHHEBIN UK KIETKH 1
43 Matpuunsiii cunte3 JJHK 1
http://school-
Xpomocomsl. JlabopatopHas pabora collection.edu.ru -
44 «M3y4yeHne XxpoMocoM Ha TOTOBBIX 1 0.5 Komnekuus undpossix
MUKpOTIpenaparax» 00pa3oBaTeNbHBIX
PECYPCOB.
45 JleneHne KICTKH — MHTO3 1
Tunel knetok. Kapruokunes 1 IUTOKUHES.
16 JlaGopatopHnas pabora «Habmronenue Mutosa B 1 05
KJIETKaX KOHYMKA KOPEeIIKa JTyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsiuus )KU3HEHHOTO LIMKJIA KJIIETOK 1
Crtpoenue n GyHKIUM OPpraHu3smMoB- 17 yacos
48 Opranmu3M Kak eIMHOE 11EJI0€ 1



http://nsportal.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Txanu pacrenuii. JlJaboparopuas pabora

49 . . 1 0.5
«M3yveHune TKaHeH pacTeHUN
50 Tkanu KUBOTHBIX U YenoBeka. JlabopaTopHas 1 05
pabota «M3ydyeHue TKaHel JKUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHast http://nsportal.ru -
51 pabota «/3yueHne opraHoB IIBETKOBOTO 1 0.5 CoumanbHas ceTh
pacTeHus» pabOTHHUKOB 00pa30BaHUS
52 Omnopa Tena OpraHu3MoB 1
53 JIBI>KEHHE OPTaHU3MOB 1
http://school-
collection.edu.ru -
54 [Iutanue opraHu3MoB 1 Komnexums mudpoBbIx
00pazoBaTebHBIX
pecypcoB.
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. 1
[TumeBapuTenbHas cucTEMa YeoBeKa
56 JlpIxaHue OpraHu3MoB 1
57 JIpIxaHue Mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKa 1
58 TpaHCTIOpT BENIECTB y OPraHU3MOB 1
59 KpoBeHocHas crctemMa o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa
60 Briienenne y opranuzMoB 1
61 3ammTa y OpraHu3MoB 1
62 NMmyHHas cucreMa 4yenoBeka 1
63 PazmpaXxuMoCTh U peryisinus y OpraHu3MOB 1
64 ['ymoparnbHast perysius 1 YHIOKpUHHAs 1 1
CUCTEeMa KUBOTHBIX U YEIIOBEKa
Pa3mHoKeHNe U pa3BUTHE OPraHU3MOB- 8 YacoB
65 ®opMBI pa3MHOKEHHS] OPTaHU3MOB 1
66 [TonoBoe pa3MHOXEHHE 1
67 Meiio3 1



http://nsportal.ru/
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68

69

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHas paborta
«M3ydyenne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITpEapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC Pa3sBUTHUEC OPraHU3MOB —
OHTOI'CHE3

0.5

70

71

3axajika OpraHoB U TKaHEW U3 3apOJIbIILIEBbIX
JIMCTKOB

Poct 1 pa3ButHe )XUBOTHBIX. JlabopaTopHast
pabora(ieMoHcTparonHas) « BeisiBieHue
MPU3HAKOB CXOJICTBA 3aPOIBIIICH MTO3BOHOYHBIX
KUBOTHBIX»

0.5

http://nsportal.ru -
CoruanbHas ceTh
pabOTHUKOB 00pa3oBaHUs

72

PasMHOkeHUE U pa3BUTHE PACTCHUIA.
JlaGoparopHnas pabora
(memoHcTparnmonHas )«CTpoeHHe OPTaHOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUII»

I'eneruka — HayKa 0 HACJICACTBCHHOCTH U UBMCHYMBOCTH OPraHu3smMoB-

0.5

2 yaca

73

74

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHUA IT'CHCTUKHA
KaK HayKH

1

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETUKH.
JlabopaTopHas pabota

(nemoHcTpanonHas )«JIpo3oduna kak 00BEKT
Te€HETHUECKUX UCCIIEIOBAHUI

0.5

3aKOHOMEPHOCTH HacCaeACTBeHHOCTH- 10 yacoB

75

3aKOHOMEPHOCTH HaCIIeI0BaHHSI TPH3HAKOB.
Mounorubpuanoe ckpemuBanue. [Ipakruueckas

pabora (nemoHcTpannonHas ) "M3yuenne 1
PE3yJIBTaTOB MOHOTHOPHUIHOTO CKPEITUBAHUS Y
po30¢uis"

0.5

76

]_II/ITOJIOFI/I‘-IGCKI/IG OCHOBBI MOHOFI/I6pI/Il[HOFO
CKpCUIMBaHUA

77

AHanuzupytolee ckpenmpanue. Hemonxnoe 1



http://nsportal.ru/

AOMHUHHPOBAHUC

Jurnbpunnoe ckpeuuBanue. [Ipakrtiuaeckas
paborta(nemoHcTpanronHas ) «M3y4ueHue

http://nsportal.ru -

8 PE3yJIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS Y 1 0.5 ComuansHas ceth
PO30DUITHL paboOTHUKOB 00pa30BaHUS
79 [{uTonoruyeckre OCHOBBI AUTHOPHITHOTO 1
CKpEIIUBAHUS
80 CuerieHHOE HaclIeJIOBaHUE TTPU3HAKOB 1
81 XpOMOCOMHasI TEOPHUSI HACIEACTBEHHOCTH 1
82 ['eneTuka momna 1
83 I'eHoTHO Kak LeJIOCTHAS CUCTEMA 1
84 ['eHeTHUECKUIT KOHTPOJIb Pa3BUTHUS PACTCHUH, 1
KUBOTHBIX U YEJIOBEKA
3aK0HOMEPHOCTH U3MEHYMBOCTH - 6 4acoB
85 N3MeHunBOCTh NpU3HAKOB. Buabl 1
W3MEHUYUBOCTH
86 MonudukaronHas ”3MEHYUBOCTh 1
BapuanvoHHBIN psi ¥ BaprallMOHHAs KpHUBasl.
JlabopatopHnast pabota «MccnenoBanue http://nsportal.ru -
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1 0.5 CouumanbHas ceTh
n3MeHuuBoCTH. [locTpoeHne BaprHaliiOHHOTO paboOTHUKOB 0Opa30BaHUS
psiia ¥ BapuallMOHHOM KPUBOM»
88 I'eHOTHTIIMNYECKAsI H3MEHYHUBOCTD. 1
KoMOuHaTuBHAsI ©3MEHUHUBOCTh
MyTanuoHHast U3MEHYUBOCTh. [IpakTudeckas
89 paboTa(JieMoHCTpaIoHHas ) «MyTanun y 1 0.5
Ipo30¢ bl (Ha TOTOBBIX MUKPOIIpENapaTax )
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIlecca. 1
DONUTeHETHKA W STTUTCHOMHKA
I'eneTnka yesioBeka- 3 yaca
91 ‘ I'eneruka yenoseka. [IpakTudeckas pabota 1 0.5



http://nsportal.ru/
http://nsportal.ru/

«CocraBieHue 1 aHAIN3 POJOCIOBHOI

92 MeToabl METUIIMHCKOM TEHETUKH 1
3HaueHue MEIUIIMHCKON TeHETUKHU B
93 MPEAOTBPAIEHUHN U JICYCHUH T'eHETHYECKUX 1
3a00JIeBaHUH YeIOBeKa
Cenexnusi Opranu3mMoB- 4 yaca
OcHoBHble NOHATUSA cenekiuu. JlabopaTtopHas hitp://nsportal.ru -
94 pabora (,HCMOHCTpaI_II/IUOHHa}I)«HBy‘IeHI/Ie COpPTOB 1 05 Counansuas cots
KYJIbTYPHBIX PACTCHHUI U TIOPOJT JOMAITHUX
UBOTHELO pabOTHUKOB 00pa30BaHUS
MeTobl CeneKIIMOHHON paboThI.
95 JlaGoparopHnas pabora 1 05
(memoHcTpanmonHas )« 3ydenre MeTo10B '
CEJIEKIIMH PACTCHUI»
JlocTuKeHHsI CeNeKIIUU PACTEHUI U JKUBOTHBIX.
96 [TpakTnyeckas padora 1
(memonctparmonHas )« [puBUBKa pacTeHHUIN
97 CoxpaHeHue, U3y4eHHEe U UCTIOIb30BaHUE 1
TCHETHYECKUX PECYPCOB
B1noTexHo/10THs M CHHTETHYECKAs1 OHoJIoTHs- 4 Yyaca
buoTexHoorus kak Hayka u 0Tpaciib
98 npousBojicTBa. [IpakTuueckas 1
paborta(nemoHcTpanronHas) «3y4uenue
00BEKTOB OMOTEXHOIOTHUIY
99 OCHOBHBIE HAIIPaBJICHUS! CHHTETUYECKOM 1
OHoJIoTHH
100 XpOMOCOMHas U TEHHAasl HHKEHEPUs 1
101 MeaunuHcke OMOTEXHOJIOTHI 1
O0600menue — 1 yac
102 ‘ [ToBTOpEeHME, 06001IeHNE 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13



http://nsportal.ru/

11 KJIACC

KoaunuyecTBO 4acoB

Konr
Ne Tema ypoka pPoJIb Ipakrn /[dara DJleKTPOHHBbIE HU(PPOBLIE
n/n Bcero  Hble yeckme H3yYEeHHUs oOpa3oBaTe/ibHbIE Pecypchl
pado padoThI
ThI
3apo:xneHue U pa3BUTHE IBOJIIOIIMOHHBIX MpPeACTaBJIeHUI B OHoJiorun- 4 yaca
1 OpontonmonHas Teopus Y. Jlapsuna 1
5 JBHoKy1Ke CHIbl 3BOJIFOLIMH BUIOB 10 Y. 1
JapBuny
3 Bopr0Oa 3a cymecTBoBaHME, ECTCCTBCHHBIN U 1 bubnuotexa [HOK
UCKYCCTBEHHBIN 0TOOD https://m.edsoo.ru/863ebd16
4 DopMHUPOBAHNUE CUHTETUYECKON TEOPUH 1
HBOJTIOIUHU
Muxpo3BoJiionus 1 eé pe3yJbTarhi- 14 yacos
5 DTarbl HBOTIOIIMOHHOTO Tpolecca: 1
MUKPO3BOIIOLHUSA U MAKPOIBOIIOLUS
6 [Tonynauus — sneMeHTapHas eIuHULA 1
HBOJTIOIUHU
3aKoH reHeTnueckoro pasHosecus J[x. Xapau,
5 B. Baiin6epra. Jlabopatopnas pabora 1 05 http://nsportal.ru - ComnmanpHas
«BbIsIBIIEHHE U3BMEHYMBOCTH y 0COOEH OTHOTO ' CeTh pabOTHUKOB 00pa30BaHU
BHJIa»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 OddexT ocHoBaTensa. IhPexT OyTHIIIOUHOTO 1
TrOpJIBIIIKA
10 Murpauyu. M30101u nomyJisiui: 1
reorpaduueckasi, OMoJIOrHYecKas
11 EcTtecTBeHHBIN 0TOOP — HANPABIISIONTUN 1 1 bubnuotexa [JOK
(baxTOp IBOJIIOLIUU https://m.edsoo.ru/863ebd16
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12 [TosoBoi#t 0TOOP 1
[IpucrnocobaeHHOCTh OPraHU3MOB KaK

13 pe3yabTaT MUKPOABOJIIOIMH. JlabopaTopHast 1 05
pabota «M3y4yenne apomop}o30B u '

UIM0AJIANITAIMN Y PACTCHUN U JKUBOTHBIX)
[TpuMepbI PUCTIOCOOICHHUH Y OPTaHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,

14 OMOXHMMHUYECKHE, [I0BEIECHYECKHE. 1 05 http://nsportal.ru - Counanbnas
JlabGopaTtopHast padora «IIpucnocobnenus ceTh paOOTHUKOB 00pa30BaHUsA
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1IEJIECO00PA3HOCTH
Bun, ero xpurepun u crpykrypa. Jlaboparopras

15 pabota «CpaBHEHUE BUIOB IO 1 0.5
MOP(OJIOTHUECKOMY KPUTEPHUIO»

16 CrpykTypa BHIa 1

17 BunoobpazoBanue kak pe3ynbTaT 1
MHUKPOIBOJIOIIH

18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOIOT I 1

Makpo3Bosonus 1 eé pe3yJibTaThl — 6 4acoB

19 Makpossomtonus. [laneontonornueckue 1
METO/1bI U3YUYEHHUs BOTIOLHUU

20 Buoreorpaduyeckre MeToab! H3yyeHU 1 bubmuoreka [JOK
9BOJTIOLIUH https://m.eds00.ru/863ebd16

21 OMOPHOIOTHYECKUE U CPABHUTEIBHO-

MOP(OTOTHUECKUE METO Bl U3YUEHHS SBOITIOLIUT

29 MounekyasipHO-TeHeTHYECKHEe, OMOXUMHYECKHE U 1
MaTeMaTHYECKUE METO/Ibl U3YUEHUS SBOJIIOLUU

23 OO1111e 3aKOHOMEPHOCTH HBOJIOLMH 1

24 AnantuBHas paauaius. HepaBHOMEpHOCTb 1
TEMIIOB ABOJIOIHH

IIpoucxoxaenne U pa3BuTue ;Ku3HU Ha 3emJie — 15 yaco
25 Hay4HbIe rHIIOTE35I IPOMCXOXKICHHUS KU3HN Ha 1 ‘ http://nsportal.ru - CommanpHas
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3emiie ceTb pabOTHUKOB 00pa30BaHuUs
26 JloHay4HbIe IPeICTaBICHUS O 3aPOKICHUN 1
KU3HU
27 OCHOBHBIE 3Tarbl HEOPTaHUYECKOU IBOIOLIUN 1
28 ['unoTe3sl 3apOXKACHUS )KHU3HU 1
Uctopus 3emiin 1 METO/IbI €€ U3yUCHUS.
29 JlaboparopHas pabota «/3ydeHue u onvcanue 1 0.5
MCKOMAeMbIX OCTATKOB JIPEBHUX OPTraHU3MOB)
30 HauanpHbIe STamnsl OpraHuuecKoi YBOIOIUH 1
31 DBOJIOIHUS DYKAPUOT 1
OCHOBHBIE 3TaITBI YBOJIOIUH PACTUTEILHOTO
30 mupa. [IpakTudeckas pabora 1 05
(nemoHcTparmonHas «3yduenre ocobeHHOCTEH
CTPOEHHS paCTEHUI pa3HbBIX OTIEIOBY»
33 OcCHOBHBIE 3TaIlbl 3BOJIIOLMY )KUBOTHOTO MHpa 1 0
OBouonus )KUBOTHBIX. [IpakTHueckas pabota
34 (nemoHcTparonHas )« 3yuenue ocobeHHoCTeH 1 0.5
CTPOEHUS TO3BOHOYHBIX KHBOTHBIX)»
35 Pa3BuTHe )xn3HM Ha 3eMJIe 110 ApaM U MepruoiaM 1
36 MaccoBble BEIMUPaHHSI — 3KOJIOTUYECKUE 1 BI/I6J'I.I/IOTeKa HOK
KPH3HCHI IPOIILIOTO https://m.eds00.ru/863ebd16
37 CoBpeMeHHBII 9KOJIOTHYECKUN KPU3HC, €T0 1
0COOEHHOCTH
38 CoBpeMeHHast CHCTEMa OPTaHUYECKOTO 1 http://nsportal.ru - ConmanpHas
IPOILIOTro ceTb pabOTHUKOB 00pa30BaHuUs
39 OCHOBHBIE CHCTEMaTHYECKHE IPYTIITbI 1 0
OpPTraHU3MOB
IIpoucxoxnenue yeaoBeka — anTponoreses — 10 yacos
40 AHTpOIIOJIOTHS — HAayKa O YEJIOBEKE 1
41 PasButre npencraBiaeHui 0 MPOUCXOKIACHUU 1

YCIIO0BECKa
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MecTo 4yenoBeka B CUCTEME OpPraHU4ECKOI0
mupa. JlaboparopHnas padota «3ydenue

42 . 1 0.5
0COOEHHOCTEH CTPOCHHS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBWKyIIIME CHIIBI aHTPOIIOTEHE3a 1
44 CootHorieHre 6MOJOTHUYECKUX U COLUATBHBIX 1
(axTOpPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1
46 [TaneoreHeTrka u mMaaeoreHOMHUKA 1
47 DBOJTIOLIMS COBPEMEHHOTO YEJIOBEKA 1
Yenoseueckue pachl. [Ipaktuueckas padora
48 (I[GMOHCTpaIII/I(f)HHaﬂ)«If)ISy‘{eHI/Ie P 1 0.5 BH6H_HOTeKa LIOK
JKOJIOTUYECKUX aJalTallii YeJI0OBEKay hitps://m.eds00.ru/863ebd16
49 MeXaucIUIIMHAPHBIE METOAbl aHTPOIIOJIOTHH 1
IKOJIOTHSI — HAYKA 0 B3aUMOOTHOIIIEHUSIX OPTraHM3MOB H HAJJOPTaHU3MEHHBIX CHCTEM C OKpY:Kalolleii cpenoii- 3 yaca
50 3apoKAEHUE U Pa3BUTUE DKOJOTUU 1
Mertons! skonorun. JlaboparopHas pabota
ol (remoHcTpanoHHas )« 3yuenue MeTo0B 1 0.5
9KOJIOTHYECKHUX UCCIIEIOBAHUI»
52 3HaueHne DKOJOTHYECKUX 3HAHUM IS YeJIOBEKa 1
OpranusMsl U cpea o0UTaHHUA -9 YacoB
53 Okonornyeckue HaKTopbl 1
Abuotnueckue pakropbl. CBET Kak
54 sKkosiornueckuii pakrop. Jlaboparopuas padora 1 05 http://nsportal.ru - ConranpHas
«BpIsiBIIEHHE TPUCTIOCOOIEHUN OPraHU3MOB K ceTh pabOTHUKOB 00pa30BaHUs
BIIUSTHUIO CBETa»
AbGuotnueckue dakropsl. Temmneparypa Kak
55 sKoJoruueckuit pakrop. JlabopaTopuas padbora 1 05
«BpIsiBIeHHE TPUCTIOCOOJICHUH OPraHU3MOB K
BIIUSTHUIO TEMIIEpaTypbD»
56 AbGuotnueckue GakTopbl. BraxHOCTh Kak 1 0.5
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skosiornueckuii ¢pakrop. Jlaboparopuas padora
(meMoHCTpaIoHHast )« AHATOMUYECKHE
OCOOEHHOCTH PAaCTEHHI U3 pa3HBIX MECT
oOHUTaAHU

57 Cpenbl 0OuTaHUs OpraHU3MOB 1
58 buonornueckue puTMbI 1
59 JKuznennbie ¢opMbl OpraHU3MOB 1
60 buotnueckue GakTopsl 1
61 3HavyeHHEe OMOTUYCCKUX B3aMMOJICHCTBHH JIJIs 1 bu6mmoteka [IOK
CYIIECTBOBAHMSI OPIraHU3MOB B CpeJic OOMTaHUsS https://m.edsoo.ru/863ebd16
JKo0JI0rsl BUA0OB U NMOMYJISUIA- 9 yacoB
62 DKOJIOTMYECKUE XAPAKTEPUCTUKU NOMYJISILUN 1
OCHOBHBIE TIOKA3aTeJIH MOIYJISLUY:
63 YHCIICHHOCTb, INIOTHOCTb, BO3PACTHAS U 1
MOJIOBAsi CTPYKTypa
OcHOBHBIE TTOKa3aTeNN MOMYJISIIIHN:
64 POXKIAEMOCTD, IPUPOCT, Teni]n pLE)CTa, 1 hitp://nsportal.ru - ConpansHas
CMEPTHOCTH, MUIpALLIH ceTb pabOTHUKOB 00pa30BaHUs
65 Oxojnorudeckas CTpyKTypa MOIyJIALNAN 1
66 JlnHaMuKa IOMyJISIAH U €€ peryJisiius 1
67 KpuBbIie pocTa YMCIEHHOCTH TTOMYJISIIHH. 1
KpuBbie BEDKUBaHHSI
Dxkonorudeckas Huiia Buaa. JlaboparopHas
68 pabota «IIpucmocobeH s ceMsTH pacTeHUH K 1 0.5
pacceneHuio»
69 Bug xak cucrema nomyssiui 1
20 3aKOHOMEPHOCTH MOBECHUS M MUTPALIUN 1
YKUBOTHBIX
IKOJIOTHSA C0001IecTB. JKOJIOTHYeCKHe cucTeMbl- 12 yacoB
71 Coo011ecTBO OpraHu3MOB — OUOIICHO3 1
72 DKOCHCTEMA KaK OTKpPbITasi CUCTEMA 1
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KpyroBopot BeecTs 1 NOTOK SHEPTUU B

73 1
9KOCUCTEME
74 OcHoBHBIE TTOKA3aTENNU IKOCUCTEMbI 1 bubmorexa LHOK
https://m.edso0.ru/863ebd
75 OKOJOTMYECKUE MUPAMUJIbI 1
76 N3meHeHust coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHBIe 5KOCUCTEMBI. DKOCHCTEMBI 03€p H 1
peK. DKOCUCTEMBI MOPEl U OKEAaHOB
78 [Ipuponnsie OKOCHCTEMBL. DKOCUCTEMBI TYH/ID, 1
JIECOB, CTEMEeH, MyCThIHb
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 http://nsportal.u - CommasHas
CETh paOOTHUKOB 00pa30BaHUs
80 YpboakocucreMmsl. [Ipaktudeckas padora 1 05
«M3yuenue u onucanue ypO03KOCUCTEMBDY
81 3aK0H0Me£)HOCT£/1 (GbopMUPOBaHUS OCHOBHBIX 1
B3aWMO/ICHCTBUI OPTaHU3MOB B DKOCHCTEMAX
MexaHu3MbI BO3JICHCTBUSI 3arpsA3HEHNUN pa3HbIX http://ecosystema.ru -
82 TUTIOB Ha CyOOpPraHU3MEHHOM, OPTaHU3MEHHOM, 1 DKOJOTUYECKHH LIEHTP
MOMYJISIITAOHHOM M 9KOCHCTEMHOM YPOBHSIX «DKOCUCTEMAY.
Bbuocdepa — riodanbHasi 3kocucTeMa- 6 4acon
83 buocdepa — obmernnanerapHas 060109k 1
3eminu
84 Yuenue B. U. Bepnasckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1
http://ecosystema.ru -
86 KpyroBopoTsl BemiecTB 1 OMOreOXUMHYECKHE 1 IKOTOrHUCCKH LICHTp
HHIITBE «IJKOCHCTEMAY.
87 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI 1
CyIIn
88 YcroituuBocth Onochepsl 1

Yes10BeK U OKPYsKAOLIAA cpeaa- 6 yacos
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http://ecosystema.ru -

89 DKOJIOTHYECKUE KPU3UCHI M MX TIPUYUHBI 1 DKOJOTUYECKHH LIEHTP
«DKocucTeMa.
90 BosneiicTBue uenoBeka Ha 6nocdepy 1
91 AHTponore}vmoe BO3JICHCTBUE HA PACTUTEIIbHBIN 1
Y )KHBOTHBIA MU
92 OxpaHa MpHpPoIHI 1 http://nsportal.ru - ConuanpHas
ceTh paOOTHUKOB 00pa30BaHUs
93 OCHOBHBIC IPUHIIUTIEI YCTOWYHUBOTO PAa3BUTHS 1
YeJI0BEYECTBA U IPUPOJIBI
PanmonanbeHOE PUPOIOIOIB30BAHKE U
9 COXpaHeHHEe OMOJIOTMYECKOTO pa3HOOOpa3us 1
3emiun
O0600menue — 8 yacon
95 O600menue mo Teme « MUKPOIBOIIONHUS U €€ 1
pe3ynbTaTh»
96 O6o061eHne 1o Teme «MaKkpOoIBOJIOIUS U €€ 1
PE3YIBTATHI»
97 O606menue o Teme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»
98 O606mmenue o Teme «IIpoucxoxaeHue 1
YeJIOBeKa — aHTPOIMOTEHE3)»
99 O6o00611eHne TI0 TeMe «DKOJIOTHsI — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHU3MOBY
100 O06006menue mo Teme «OpraHu3Mbl U cpejia 1
OOUTaHHS
101 O6o6meHI/£e 10 TeMe «DKOJIOTHS BHJIOB H 1
TIOTTY IS
102 O606menue o Teme «buocdepa — rmodanbHas 1
HKOCHUCTEMa»
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* buonorus, 11 knace/ Araponosa U.b., Cusormnazos B.U., O6mecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «[IPODAY»; Akimoneprnoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuey

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonTtoB C.I'., Conun H.I1.,
3axapona E.T.; mox penakiueit 3axapora B.b., O6mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiectBo «M3maarenscTBo «IIpocBemnenne»

* buosorus. O6mas 6uosnorus, 11 kmacc/ 3axapos B.b., MamonToB C.I'., Conun H.H.,
3axaposa E.T.; mon penakuueii 3axaposa B.b., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oobmectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.sbio.info

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

http://www.e-osnova.ru/- XXypuan «buomnorust. Bee mist yanrens!»

http://digital. 1september.ru — O6mepoccuiickuii mpoekt «IlIkosa uppoBOro Bexay.
http://school-collection.edu.ru - Komnekuus 1udpoBsix 00pa3oBaTeibHBIX PECYPCOB.
http://www.electroniclibrary21.ru - Dnexkrponnas oubanoTexa 21 Beka.
http://www.ege.edu.ru - Odurmanbuelii nHGopMannoHHbIi moptain EI'D.
http://www.zavuch.ru - Caiit ans yuuTenei.

http://ecosystema.ru - Dkonoruyeckuii eHTP «IKOCHCTEMAY.

http://nsportal.ru - CoranbHas ceTb pabOTHHKOB 0Opa30BaHMS.

http://proshkolu.ru— BecrutatHsrit mkonpHeIN mopTai. http://infourok.ru - becrumaTHebrii
KOHCTPYKTOP CalTOB JIJIsl yUUTEIS.

http://multiurok.ru - becraTHblii KOHCTPYKTOP CANTOB ISl YIHUTEIIS.
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