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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOI0TUs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konuenmuu mnpernogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHI.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpeIHUM NPOPECCHOHATBHBIM U BBICHIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
o0yJaromuxcss W CTUMYJIHPOBAHWEM HWHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHMWA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriryOaEéHHOM ypoBHE, OTpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C Y4€TOM MEXNpPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3€i, JOTMKKM y4yeOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYy’XKarolled NpupoJgHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buomnorus» B peanusanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaraM oOydeHHss W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-ITO3HABATEIHHOMN
NeSITeIbHOCTH O0YyYaroluXcsi M0 OCBOEHHMIO COJEp)KaHUs OHOJOrMYEcKOro oOpa3oBaHUs Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnbiit peamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs 3aBepIIaeT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
oOyyaromuxcs O JKMBOM TNpUpPOJE, OCHOBAX MOJEKYJISIPHOM M KIETOYHOH Ouojoruw,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YUEHUS U SKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
HOJATrOTOBKY OOyYaromuxcs K TMOCIEAYIOUIeMy MOJIY4YeHHUI0 OMOJOrMYecKkoro oOpa3oBaHusl B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro coaep KaHus
COCTABIISIET CHUCTEMa OWOJOTHYECKUX 3HAHWH, MOJYYCHHBIX MPH H3YYCHUU OOYYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3esioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIIeAYIOMEro BeiOOpa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYEeCKOro pazHooOpas3us
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HaHUS OOYYaIOIMUXCS MO OOTaHWKE, 300JOTHH, aHATOMHUU,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIUIIOB M TMPaBUJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OWUOJIOTHHU, MPHUKJIATHBIX aCIEKTaX
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIEHUS U Pa3BUTHS TOW WIM MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOTro paHTa U IPHUOOPETEeHHE YMEHUM MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
obecreunBaeTCs pereHrueM CAeAyIOIMNX 3a/1ayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHSIX, KOHIIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBHIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCsi C  METOJAaMHM  TIO3HAHWUS  JKMBOH  MPHUPOMIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUH, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAaMOCTOSITEILHO HAXOJWTh, AHAIU3UPOBATH M
HCIIOJIb30BaTh OMOIOTUYECKYI0 WH(POPMAIINIO; TIOTB30BATHCS OMOTIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIWBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 10 OTHOUIEHHWIO K OKpPYXKalolled TPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JIacTH
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpPaHbl BHUIOB, DKOCHUCTEM, OHochepsl),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYaALUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEICTICHUI0, B COOTBETCTBUM C WHIWBHUIYaTbHBIMH HWHTEpECaMH U MOTPEeOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJIOB M  CpeACTB OOyueHus OHOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OMOJIOTMM Ha YIiyOJEHHOM YpPOBHE SIBIISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBIITOJIHEHUH TPOEKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNeNIIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

CopepxaHue MNpOrpaMMbl, BBIIEICHHOE  KYpcuoM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU utorosoi arrecrauuu (I'MA).
Tema 1. Bnosorus kak Hayka



CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTHH.
buonorunueckue Hayku M HU3ydaeMble UMHU IpoOsieMbl. DyHIaMEHTAIbHbIE, NMPUKJIAJHbIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (HPOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHble ¢ Ouosoruei. 3HaueHHWe OHONOIMU B IPAKTHYECKOH
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI.

JemMoHCTpauMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. WM. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3p OMOJIOTUU C IPYTMMHU Haykamm», «CucreMa OMOIIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeaMer uydeHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €JUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOXKHOCTh W YIOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APAKUMOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOYHbIMA, TKAHEBBIM,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiil. IIpoueccsl, Npoucxoase B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kussp kak hopma cymiectBoBaHus Marepuu. Hayku, nzyuaroniye KuBble CUCTEMbl Ha pa3HbIX
YPOBHSX OpraHu3aluH.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HaGmronenue, mamepenue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaThe o 3aBUCMMOH M HE3aBHCHUMOM
nepemenHoi. IlmanmpoBanne skcnepumenrta. [loctaHoBka W mpoBepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «DBHOIOTHYECKUE CHCTEMBD»,
«CBoiCcTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy )KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy», «buocdepa», «MeToabl U3yUeHUS KUBOM IPUPOBI».

O6opynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
HKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU H3YyUYEHUHU KUBBIX
CHUCTEM.

Tema 3. buosorust KieTku

Knerka — cTpykTypHO-(yHKIIMOHANbHAS €IMHULA >KUBOTO. VICTOPHST OTKPBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeToapl MOJEKYNSApHOW M KIETOYHOW OWOJIOTHH: MHUKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTOMOB, aAupdepeHunanbHoe  LEHTpUYTUPOBAHHE,
KYJIbTUBUPOBaHHUE KIETOK. M3yuenue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHUS.
Kongoranvnas muxkpockonus. Bumanvhoe (npudicusnennoe) uzyuenue Kiemox.



JleMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
Pa3BUTHUS METO10B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENapaTrhl PacTUTENbHBIX, *UBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHne MeETOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LIP)y».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKu

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHL. Boga u €€ ponp
KAK pacTBOPUTENSl, pPEareHTa, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPErYJIALHH.
MunepasnbHbie BelecTBa KJIETKH, UX Onojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BelecTBa KIETKU. buonoruyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOW MousieKyisbl. llepBuunasi cTpykrypa Oenka, MenTHAHAS
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsl CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIun 0enKkoB. [lpuonsi.

VYrneBoabl. MoHOcaxapubl, AuUcaxapuabl, OJIUrOcaxapuibl M moiucaxapuabl. OOmui
IUIaH CTPOEHUS M (DU3UKO-XMMHUYECKHE CBOMCTBAa YriieBojoB. buonornyeckne ¢GyHKIMN
YIJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudpukanus  mumnmmos.
Tpurnmuuepuasl, Gochonunuabl, BOCKU, crepouibl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
IIOJIYITPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HykiaenMHOBBIX KHCIOT. HykiaeoTuusl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JIHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue pynkunu JHK. Bunsr PHK. ®yukuun PHK B knetke.

Crpoenune mosekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢ynkuun AT®. BoccTaHoBIEeHHBIE MEPEHOCUMKH, UX (YHKUMH B KieTke. /[pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPURTMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouoiyiorus: OMOXMMHYECKHE W OMOPU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTyphl Ouomounekyn. Mooerupoganue cmpykmypvl u QYyHKYui
Ouomonexyn u ux komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HenPUPOOHBIX AHATI0208.

JleMoOHCTpanun

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHMe XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpeneneHrne XUMUYECKHX DJIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuubl u cxemsl: «Ilepuoanueckas TabnMIa XMUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemecTBa B cocTaBe oOpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypBhl OEIKOBOW MOJIEKYINb», «CTpOCHHE MOJEKYJ YIJIEBOJIOB», «CTpOeHHE MOJICKYJI
TunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHne MoeKyJibl ATDy.

Ob6opynoBaHue: XMMHUYECKas OCy1a 1 000py10BaHUE.

JlaGopaTopHas pa6ora «OOHapykeHue OeNKOB C IOMOIIbI0 KAaUeCTBEHHBIX PEaKIIUII».



JlaGopaTropHasi padora «VccienoBaHue HYKJIEUHOBBIX KHCIOT, BBIJICTICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKINH KIETKH

Tunbl KJIETOK: SyKapuOTHYecKas M IpokapuoTuyeckas. CTpyKTypHO-(DyHKIMOHAJIbHbIE
00pa30BaHUs KJIETKU.

CtpoeHre mpOKapUOTHUECKON KieTku. KieTtouHas cTeHka OakTepwii u  apXei.
OcoOeHHOCTH CTPOCHUS TeTepOoTpo(HOI U aBTOTPO(DHON MPOKAPUOTHYECKUX KIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenne n (pyHKIIMOHMPOBAHUE dyKapHOTHUeCKOW kieTku. [Inasmarnyeckas memOpaHa
(mnazmanemma). CTpykTypa Iula3MaTuueckoil MeMmOpanbl. TpaHCHOPT BELIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccUBHBIN (muddysus, obneru€uHas nud¢ys3usi), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLUUTO3: MUHOLUTO3, (parounuTo3. Dk3ounuTo3. Kinerounas creHka.
Crpykrypa 1 (yHKIHH KJIETOYHOW CTEHKH PacTeHHi, TpHOOB.

Huronmnaszma. Ilutozons. Lurockener. [IBwkenue nutoriazmMbl. OpraHOWABI KIIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIETKH: 3HJomiIazmarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QyHKUUHU. B3auMOCBsA3b 0JHOMEMOpPAHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue rpaHyJspHOrO peTukyiayMa. Mexanusm wnanpasnenus o6erkos 6 IIIC. Cuntes
pactBopuMbix ~ OenkoB. CuHTE3  KJIeTOUHBIX MeMmOpaH. [maakwii  (arpaHyssipHBIN)
sH0IUIa3MaTHUecKuil petukynyM. CekperopHas (yHkuus annapata ['onbmxu. Moougduxayus
benxos 6 annapame I onvocu. Copmuposka 6enkos 6 annapame I o1v02cu. TpaHCHIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbiX KieTok. Kiterounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWbBl KJIETKH: MHUTOXOHIPUH, IIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumobuocenes (K.C. Mepexckosckuii, JI. Mapzynuc). CtpoeHue u
GyHKIMHM MHUTOXOHApUH U miactui. IlepBUuHbIE, BTOPUYHBIE M CIIOXKHBIE IUIACTHABI
(OTOCUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTBI  BBICIIHUX
pacTeHuM.

HememOpannble opranouabl kietku CTpoeHHe M (YHKLIHHM HEMEMOpaHHBIX OPraHOUI0B
kiaeTku. PuGocombl.  IIpomeosxcymounvie  ¢hunamenmoi. MuUKpodUIaMEHTBI. AKmuHogbie
Muxkpogpunamenmol. MBIIIEUHBIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMblULeYHbIX KIEemOK.
Muxkpotpy0Oouku. Knetounsiii mneHtp. CTpoeHHEe U [BUKEHHE JKI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutorasmel. LlenTpuons. berku, accoyuuposannuvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepuslit 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonokeHHe XpOMOCOM B MHTepha3zHOM
aape. dyxpomamun u eemepoxpomamut. Belku XpomaTHHa — THCTOHBI. /[unamuxa s0epHol
06010uKU 8 MUmo3e. HoepHulii mpaHcnopm.

Knerounsle  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKA  KIETOK  JyKapHOT
(pacTUTENbHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «CTpoeHHE SYKapUOTHYECKOW KIETKW», «CTpOeHHE >KUBOTHOM
KIeTkn», «CTpOCHHE paCTUTEIBLHON KIETKN», «CTpoeHne MUTOXOHIApUM», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOM KIIETKM.

Ob6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUaJIbHBIX KJIETOK.



JlaGopaTtopHas padora «/3yueHne cTpoeHHs KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHbD».

JlabopaTopnasi padora «VccnenoBaHue mia3mMoiu3a U AEMIA3MOJIM3a B PaCTUTENIBHBIX
KJIETKax».

IIpakTuyeckas padora «/3yueHue ABUKEHUS HUTOIUIA3MbI B PACTUTEINIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U NpeBpallleHUe JHEPTHH B KJIeTKe

AcCUMMIISIMS ¥ JUCCUMWISALUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIA U  reTepoTpodHBIA. YuacTue KHUCIOpoAa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrneuenue kietku: npespamenue ATD B  0OMEHHBIX THpolEeccax.
DepMEeHTATUBHBIN XapakTep peakuuid KIETOYHOro Merabonm3ma. DepMeHTH, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aerictBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPraHHYECKUX
KaTajau3aTopoB.  belKku-akTUBAaTOphl U OEIKU-UHTMOUTOPBL.  3aBUCUMOCTb  CKOPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3NMUYHbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCU2EeHHbIU U
oKcuceHuvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponp xmopormnacToB B mporecce (oTocuHTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpoagykTHBHOCTb (HOTOCHHTE3A.
Brnustaue pa3nuvHbIX (akTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  PazHOOOpa3me  OpraHM3MOB-XEMOCHHTETHUKOB:  HHTPUPHUIIUPYIONIHE
OakTepuu, kene300akTepuu, cepodaKTepuu, BOJOPOIHbIE OakTepun. 3HAUCHUE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buael 6poskenus. [IponykTel OposkeHUs U UX UCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENH
0one3Hel.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTuueckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIXaHue. Poiib MUTOXOHApUI B mpolieccax
Oouonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTesnbHOE (OcHOpPHINPOBAHUE.
Onepeuss membpannoeo zpaouenma npomonos. Cunmes ATD: paboma npomonnoii ATPD-
cunma3svl.  IlpeumymiectBa a’poOHOro myTH OOMEHa BEWIECTB Iepes] aHadpPOOHBIM.
D hEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

JleMoOHCTpanun

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

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpreTHdeckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue ¢pepMeHTay, « XEMOCHHTE?Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pY/I0BaHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JladbopaTopnasi paGora «l3ydeHne KaTaIUTHYECKON aKTHBHOCTH (epMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHMBHOTO pacLICIUICHUs] MEepOKCHaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HacieacTrBeHHass HHpOPMAaLHs U pean3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanmmzanms HacieacTBeHHOM uWHQopmanuu. ['eHeTHYeckWil KOj, €ro CBOMCTBA.



Tpanckpunuus — matpuuHbii cuate3 PHK. [IpuHIMOBI TpaHCKpUNIMK: KOMITJIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kiemxke. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpaHcnoptHbix PHK B OunocuuTese Oenka. YcimoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib ppubocoM B OnocuHTE3e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2enoe. OpraHuzanus reHoMa y MpOKapuoT U
9YKapHOT. Perymisiuus akTHBHOCTH T€HOB y mpokapuoT. ['umote3a omepona (®@. XKako0, XK.
Mano). Monekynapnvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpoiieccoB B kKieTke. Kierounslii romeocTas.

Bupycer — HeksieTouHble (OPMBI )KU3HUA W 00NUraTHbie napa3utel. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuennwvii yuxn [[HK-codepocaujux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycueie 3aboneBanHust 4enoBeka, KHBOTHBIX, pactenmid. CIIUAJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuveckux OauHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpanuu

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHoBCKuiA.

Tabmuuet u  cxembl: «buocunTes Oenka», «l'eHetmueckuii kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 8. 7 Ku3sHeHHBIH IUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
mpoiieccoB, npotekaronux B uaTepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTnYecKnit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOJIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanumm — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUNApPaUIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocomsl. Crtpoenue xpomocoM. Temomepbl u  Telmomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuOTUN. JMIIOMAHBIN M TarulouIHbI HAOOpPHl XPOMOCOM.
I"'omonornunsle XpoMocoMmsl. [10710BbIE XPOMOCOMBI.

Jenenue kietkn — muto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX Iporecchl. THIb
muTo3a. Kaprokunes u nutokunes. buonornyeckoe 3HaueHNEe MUTO3a.

Perynsiius mMuTOTHUECKOrO IMKIa KieTkd. [Iporpammupyemasi KjieTodyHas TuOenb —
arornTo3.

Knerounoe s1po, XxpoMocoMmbl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn xnemka» — obuounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun

Tabmumpl u cxembl: «KW3HEHHBIM UK KIETKH», «MuT03», «CTpOoCHHE XpOMOCOMY,
«Pennukanms JJHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpOIpenaparsl: «MHTO3 B KIETKaxX KOpEelIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.



JladopaTopnasi padora «HalGmoneHne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TFOTOBBIX MUKpOIIpENaparax)».

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KononuansHeie
OpraHU3MBI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanu pacreHwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOEHHMsI, (PYHKUUNA U PaCHOJIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  Ye€JOBEKAa. THWIBI JKMBOTHBIX TKAaHEW: OIHTEIUAIbHAs,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, QYHKIHUH M PaCHOJIOKCHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKaA.

Oprasbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. @yHKIMU OpPraHOB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbII U BHyTpeHHUI ckeneT. CTpOeHUE U TUIIbl COeAMHEHUS
KOCTEM.

JIBuKeHHE OpraHu3MoB. JIBMKCHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
JKI'YTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMH: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBILIIIBI U UX padoTa.

IIntanne opranu3mos. Ilormomenne BOAbI, YIIEKUCIOTO ra3a U MUHEPAIBbHBIX BEIECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTpPHUIOIOCTHOE W BHYTPHUKIETOYHOE IUIIECBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHble
»kenesbl. [InmeBapuTenbHas cucTeMa 4€I0BeKa.

Hpixanue oprann3MoB. [[pixanue pacrenuid. J{pixanue >xuBoTHBIX. b dy3us razos uepes
MOBEpPXHOCTh KieTku. KoxkHoe npixanue. [[prxarenbHas moBepxHOCTh. JKaOepHoe u JIETOUHOE
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX I03BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHas cUCTEMa 4YeloBeKa. MexaHHu3Mm
BEHTWISILIMM JIETKUX Y NITUL U MIIEKONUTAIOMUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusmoB. Beinenenue y pacreHuid. BeineneHue 'y KUBOTHBIX.
CokparutensHble Bakyoiu. Opranbl BblieneHus. @uibTpanms, cekpeuus U oOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPTaHOB BblAeNeHUsA. CBsA3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHON CHUCTEMaMU. BplneneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3oBaHKHE MOYH y YeTIOBEKa.



3ammuTa y OpPraHu3MOB. 3alliTa y OJHOKIETOYHBIX opraHu3moB. Cropel OakTepuil u
LMCTBI NPOCTEUIINX. 3alIMTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa naccuBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3alnTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI M X IPOU3BOAHBIE. 3alMTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema 4yenoBeka. KJETOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
Bpoxnaéuuelii u npuOOpeTéHHBIM  cneunuueckuié UMMYHHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU.

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

HepBHast cucrema u pediekropHas peryisuus y >KMUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc n pednexropras mayra. besycnoBuble n
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHIAOKPHHHAs CUCTEMa >KMBOTHBIX M 4yesoBeka. JKene3bl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHAOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpanuu

[Toptpert: . II. 11aBnoB.

Tabmupel U cxembl: «OIHOKIETOYHBIE BOAOPOCHH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «llIpocreiimmey, «Opranbl LBETKOBBIX pacTeHui», «CucTeMbl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpEeHHEE CTpOEHHME HACEKOMBIX», «TKaHuU pacTeHHi»,
«Kopuesble cuctembl», «CtpoeHue credmus», «CTpoeHHe JIHCTOBOM IUIACTMHKM», «TkaHH
KUBOTHBIX», «Ckener denmoBekay», «llumeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/lpixatenpHast cucrema», «HepBHas cucrema», «Koxka», «Mplmeunas cucremay,
«BpienurensHas cucrema», «DHIOKpUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«Kumeunononoctasle», «Cxema nuTaHUs pacTeHUN», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IIaHapuW», «BHYyTpeHHEE CTpPOEHME 10KIEBOTO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema mnsarymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucreMa MIIEKONUTAOIINAXY,
«HepBHas cucrema uenoBekay, «Pediuexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHeH, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKUBbIE
AK3EMILISPbl KOMHATHBIX PACTEHU, repOapiil pacTeHU pa3HbIX OTAENOB, BIa)KHbIE Mpernaparhbl
KUBOTHBIX, CKEJIETHI TI03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHHE [UIg JEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTEHHH,
paclleruieHdss Kpaxmajia M OenkoB 1oja JeiictBueM (epmMeHToB, 000pyJoBaHHE IS
JEMOHCTpPAIIMH OTBITOB M0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi paGora «/3ydeHne TkaHel pacTEHUN.

JladopaTopnasi padora «/3ydeHne TkaHel )KUBOTHBIX).

JladopaTopHasi padora «/3ydeHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTaHNU3MOB

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



[TonoBoe pasmuoxeHue. llonoBeie KieTku, Wik rameTbl. Meio3. Craguu Menosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpiieBoe pasutrhe. Il'ameroreHe3 y JkMBOTHBIX. [lonoBble — Ikemnes3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieToK. CnepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJICTOK.

OmtoioTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’kHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMepe JIATyIIKH). Jpobienue.
Tunsl apobnenus. [emepmunupoganuoe u Hedepmunuposantoe opoonenue. bracmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJICHUSI MIIECKOMHUTAIOIMIUX. 3apOJIBIIIEBbIE JIUCTKU (TacCTPYJIALINA).
3aknaZKka OpPraHoOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BHBalOIIErocsl 3apojpliia (3MOpUOHANbHAS WHAYKIMS). 3akiajka IUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYeCKUX B3aUMOJEWCTBUI reHOB. BuusHue Ha
SMOPUOHAIIBHOE PA3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmeHBIE mepuon. Ilpsmoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIO3BOHOYHBIX M TIO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOro W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunel pocta XUBOTHBIX. akTOpbl PETyJSIIUU POCTAa KUBOTHBIX U 4esoBeka. Craguu
NOCTAMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M yesoBeka. [leprojpl OHTOreHe3a 4YenoBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
Omiog0TBOpEHHE M pa3BUTUE PACTUTENIbHBIX OPraHu3MoOB. JIBOWHOE OMIOJOTBOpEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHn3MBI PEryJIsALUN OHTOTE€HE3a y PACTEHUM U )KMBOTHBIX.

JleMoHCTpanun

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

Tabmuupl 1 cxeMbl: «BereratnBHOe pa3sMHOXKEHUE», « THUIIBI OECIONIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XIaMHIOMOHaAbD», «Pa3MHOXkeHHE IBrIEeHB», «Pa3MHOXEHUE THAPBDY,
«Meiioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIa»,
«OcHOBHBIE CcTaiuMu OHTOreHes3a», «lIpsimoe u Hempsimoe pas3BuTHe», «Pa3BuTHe Malickoro
Kyka», «Pa3zsutne capanum», «Pa3Butue narymku», «/{BOMHOE OIIIOJOTBOPEHHE Yy IBETKOBBIX
pacteHni», «CTpoeHHE CEeMSH OJHOAOJIBHBIX M JIBYJOJBHBIX PAcCTeHUN», «KM3HEHHBIM LHKII
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKI MNanoOpOTHUKAY,
«Ku3HeHHBIN UK COCHBD.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl sIMIIEKIETOK U CIIepMaTO301/I0B,
Mozelb «L{uKII pa3BUTHS JIATYIIKIY.

JlabopaTopnasi paGora «lI3yueHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BpIsBIeHNE NPU3HAKOB CXOJICTBA 3apOBIIIEH TTO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB



Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@®pusa, T. Moprana. Posnb oTedecTBEHHBIX YUYEHBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1. Kapneuenxko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OcCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIEIbHBIC
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, reHOTHMN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
rUOPHI0JIOTHUECKUH, LIUTOJIOIMUECKU I, MOJIEKYJIIPHO-TEHETUYECKUH.

JemMoHCTpauMu

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

TaGnuupl u cxembl: «MeTobl TeHETUKH», «CXeMbI CKpPEIIBaHU.

JlaGopaTopHas pa6ora «/po3opuia kak 00bEKT FeHETUYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpusioB nepBoro nokosjeHus. IlpaBuno nomuHupoBaHus. Bropoii 3akoH MeHnens — 3aKkoH
pacuieneHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMS.
Pacmiennienue npu3HaKkoB MIPU HENIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemuBanue. Tperuil 3akoH MeHznens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuennenHoe HacnenoBanue npusHakoB. Padotel T. Moprana. CrienyieHHOE Hacle10BaHNe
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS IMosla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX C TIOJIOM.

I'enoTun kak uenoctHas cucreMma. [lmeforponusi — MHOMKECTBEHHOE JICHCTBHE TIE€HA.
MHoKecTBEHHBIH ajulenu3M. B3auMoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHsS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxkKe
(U3MOIOTHUECKUX MPOLIECCOB, TOBEACHUS W KOTHUTMBHBIX (GYyHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOT€HEe3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpOOHOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U U3MEHEHUs HacJeICTBEHHON nH(popMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun

IToprpetsr: I'. Menaens, T. Mopras.

Tabmumpl u cxemsl: «[lepBbiii 1 BTOpO 3akoHBl MeHmens», « Tpetuit 3akon Mennuens»,
«AHanuzupyolee ckpeuiuBanue», «Henomnoe nomunupoBanuey, « ClierjeHHOE Hacae10BaHUE
NPU3HAKOB Yy po3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuorun ntunpn», « MHOKECTBEHHBIN ajulenn3M», «B3anmoaeiicTBie reHoBy.

OOGopyaoBaHue: MOJENb IS IEMOHCTPAIIMU 3aKOHOB €IUHOO00pa3us THOPUIIOB TEPBOTO
MOKOJIEHUS! W pacIleryIeHus] NPU3HAKOB, MOJENb AJs JEMOHCTpallMd 3aKOHa HE3aBHCHMOTO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJI IEMOHCTPALMU CLEIJIEHHOIO HACIEI0BAaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «/po3odumnar.



IIpakTuyeckass pa6ora «/3ydeHune pe3yibTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JPO30(DUITBD».

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

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

MonudukanronHas U3MEHYUBOCTb. Ponb cpeasl B (opMUpOBaHUM MOIU(MUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunubl
TeHOTUITUYECKON N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOuHaTtuBHasi ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B IIpe/iesiax OJIHOTO BUJIA.

MyTainmonHass HW3MEHYMBOCTb. BHAbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYUMPOBAHHBIE MYTalMH. SIIepHBIE U IMTOILIA3MATHYECKUE MYTalluu.
ComMaruueckre W MOJOBbIe MyTauuu. [IpuymMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOIO IpoLecca. 3aKOH IOMOJIOTMYECKUX
psgoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

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

JleMoHCTpanun

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

Tabmuupel 1 cxembl: «Buasl u3MeHUHMBOCTH», «Moau(UKAIMOHHAsS HW3MEHUYUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «leHernuyeckue
3a00sIeBaHUA YeNOBeKay», « BUuapl MyTammiiy.

OO6opynoBaHue: *UBble U repOapHble SK3EMIUISIpbl KOMHATHBIX PACTEHHMM, PUCYHKHU
(otorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

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

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

Tema 14. I'eHeTHKA YeJl0BeKa

Kapuotun uenoBeka. MexayHapoaHas MOporpaMMa HUCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTonbl U3y4YeHHS] TEHETUKHM YETIOBEKAa: TeHEaIOTUUECKUi, ONMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIIMOHHO-CTAaTUCTUUECKUH, MOJEKyJIsgpHO-rTeHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TeHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITHPOBAaHKE, B TOM yuciie ¢ nomoinpto I11[P-
aHanu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bonesnn ¢ HaciencTBEHHOW NpPeapacloyiOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKONW TIE€HETHKH B
NPEIOTBPALICHUH M JIEYEHUU TI'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCyJbTUpOoBaHue. CTBOJIOBbIE KIETKH. [IoHATHE «TeHeTHYeCKOro rpy3a». OTHYeCKHe acTeKThl
WCCJICIOBAaHHM B 00JIaCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.



['enernyeckue (HakTOpbl MOBBIIMIEHHON YYyBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpy’Karolled cpenpl. ['eHeTmdeckas IpenpacrnoiokKeHHOCTh
YeJI0BEKA K ATOJIOTUSIM.

JdemoHcTpaunu

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

IIpakTyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3MoB

JloMecTukanusi U CeJeKIUs. 3apOoXKICHHUE CEJIEKIMU W JoMecThkanuu. Ydyenue H. .
Baunosa o LleHTpax mpouCcX0XKACHUS 1 MHOT000pa3us KyJbTYPHBIX pacTeHuil. Ponb cenexumu
B CO3JaHUM COPTOB pacTeHUd U 1opoi KUBOTHBIX. CopT, mnopoja, IWITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJOB B HaciueACTBeHHOM m3meHunBoctd H. M. BaBunosa, ero 3Hauenue s
CEJICKIITMOHHOM pabOoTHI.

MeTtobl ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAacCOBBIN U MHAWBUIyaJIbHBIM.
Oranbl KOMOWHAIIMOHHON celieKuu. VcmpiTaHue mpou3BoAmTeei mo motoMctBy. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIICHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHATHN3a
JHK.

HckycCTBeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHH MyTareHe3 KaK HMCTOYHHK MYyTalud y KyJbTYPHBIX (OPM OpPTraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHHUS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEJIeKIUH.

[lonyyenne momuruionoB. BHyTpuBHIOBas ruOpuan3anus. bBIU3KopoacTBEHHOE
CKpelIBanue, Win HHOpuauHT. HepoacTBeHHOE CKpeuIMBanue, Win ayTOpuauHr. ['eTepo3uc u
ero mnpuuuHsl. lMcmomnb3oBanue rerepozuca B cenekiuu. OtnanéHHas TuUOpuAM3aLUAL.
[Tpeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTM)KEHUS CeJeKIMM pacTeHUd u
KUBOTHBIX. «3€1EHas peoIoYUsL.

CoxpaHeHHe U HU3Y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PAaCTEHMH M UX JAUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M TMOPHUIOB CEIIbCKOXO3HCTBEHHBIX KYNbTYyp. M3yuenue,
COXpaHeHue U YNnpaejieHue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem CO8PEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX Uoell U
nepCcneKmuGHbIX MexHoI02UlI.

JleMoHCTpanun

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

Tabnuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHUil»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACIEACTBEHHOW HM3MEHUYMBOCTH», «METOIBI CENEKIMWNY,
«Otnanénnas rubpuan3anus», « MyTtareaesy.

JlabopaTopnasi padora «/3ydeHune cOpToB KyJbTYypHBIX PAaCTE€HHI U MOPOJ JTOMAIIHUX
KUBOTHBIX).

JlabopaTopHasi padora «/3ydyeHrne METOJIOB CEJIEKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikekypeusi «OCHOBHbIE METO/bI M JIOCTHXKEHHUS CEJEKIMH PAacTeHHI U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIUIUYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTUsl H CHHTeTHYeCKasi 0010 us



OOBeKThl, HCMONb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTEepUCTHKA. TpaguloHHas OWOTEXHOJIOTHS: XJeOomeueHue,
NOJyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpoOurosornyeckux Textosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO IOJyYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAIIHUX
HE BCTpEYAIOIIMEcs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Kinerounas uHxxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH pPacTeHUH MU >KUBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauzanus U coMaTH4eckuil smOpuorenes. lcmonb3oBaHue
TalulOUJI0B B CEIIEKUUU DPACTeHUH. [lonyuenue MOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsST SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETON TpaHCIUIaHTAUUU sSAep
KIETOK. Texuonocuu 0300poseieHus, KyIbmMUUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHONCEHUS
CEeNbCKOXO3AUCMBEHHBIX KYAbMYP.

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

Menunuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muaraocTuka.
MeTabo0MHBIN aHANN3, TEHOLIEHTPUUECKUN aHAJIU3 MPOTEOMa YeIOBeKa JIJIsl OLIEHKHU COCTOSHUS
ero 340poBbs. Vcmonp3oBaHME CTBOJIOBBIX KIIETOK. TapreTHass Tepamus paka. 3D-
OnommxeHepusi sl pa3pabOTKH  (QyHAaMEHTAJIbHBIX OCHOB MEIWIMHCKHX TEXHOJOTHIA,
CO3/7aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOIMM TpEXMEPHOro OWONPHUHTUHIA U
ckaddonannra s penieHus 3a1a4 NepCoOHaTU3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneid OPBU, yctanoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
COJIEprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

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

JladopaTopnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTHI).

IIpakTnyeckas padora «IloayueHre MOIOYHOKHUCIBIX IPOAYKTOB.

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

11 KUIIACC

Tema 1. 3apo:xaenune u pasBUTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0M010THHI

OpommononHas teopust Y. JlapeuHa. [Ipennocbuikn BO3HUKHOBEHUS JapBUHU3Ma. JK13HBb
W Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuwxymme cunel dBoironuu  BuAoB no Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHUSI OpPraHU3MOB, HACIIEJACTBEHHAas H3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoi Teopun 3Bostounu (CTI). HeliTpanbHas Teopust SBOJIOLUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOJOTHs. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.



JleMoHCTpauMu

IToptpersr: Apuctorens, K. Jlunneit, K. b. Jlamapk, O. XK. Cent-Unep, XK. Kroswe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit nmpupoabl (o K. JIunuew)», «JlecTHuIa KuBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUidl u
#KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewmwectsus Y. Jlapsuna», «Haxonku Y.
Hapsuna», «®opmbl 60pbObl 3a cymecTBoBanue», «lloponsr romy6eit», «Muoroodpasue
KyJIbTYpHBIX opM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUsS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUICHHS MBIKYIIUX CHII 3BOJOLMNU», «OCHOBHBIE
MI0JIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonusi 4 eé pe3yJbTaTbl

[Tomynsimust kak sneMeHTapHas eAuHuna 3Bomonuu. CoBpeMEHHbIE METOJbI OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MONyJsiuil. Mi3sMeHenune reHooHIa MOMYISIUN KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE sIBJIIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
BaitaOepra.

DOnemeHTapHble (PaKTOpPbl (IBIXKYIIME CHIIBI) HBOMIOUMHU. MyTallMOHHBINA MpoIlecc.
KombOunatuBHas u3mMeHUnBOCTh. [[peiid) reHoB — ciyyailHble HEHampaBiICHHbIE H3MEHEHUs
4acTOT ayuiesied B momyisusx. DQQexT ocHoBatens. Igpghexkm OymvLIOUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunsl u creocmeus. Illposenenue 3¢pgexma
Opetiha 2enoé 6 Oonvwux u manvlx nonyaayuax. Murpauud. M3onsuus momynsiui:
reorpaduueckas (IpocTpaHcTBEHHAs), Ouonorndyeckas (penpoayKTUBHAS).

EcrectBennblii oTO00p — Hampaistomuid ¢aktop sBomonnd. DopMbel eCcTECTBEHHOTO
oTOOpa: JIBMWXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatolivil (au3pyntuBHbii). [lonoBoit otbop.
BO3HHUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO TOBEICHUS )KUBOTHBIX.

[Tprucnoco0aeHHOCTh OpraHU3MOB KaK pPe3ysibTaT MHKPO3BOIIONMU. Bo3HHMKHOBEHUE
pHUcrocoOIeHn y opranu3MoB. Apomop¢do3sl U uanoaaantauuu. Ilpumeps! npucrnocodneHuit
y OprasusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXMMUYECKHE, TIOBEJCHUECKUE.
OTHOCUTENTBHOCTH MPHUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpazoBaHue kak pe3yabTaT MHKpPO3BOJIOLMU.
M3onsuust — wimrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe (reorpaduyeckoe), CUMMATpUuecKkoe (IKOJIOTHYECKOE), «MTHOBEHHOE
(monuruionin3anus, rudpuau3anus). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponbp  sBomtonmoHHON Ouonoruu B pa3pabOTKE HAyYHbIX METOJOB COXpPaHEHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONHUS U KOABOJIOLMS Mapa3sUTOB U HMX X03s5€B. MeXaHHU3Mbl
(dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanun

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «IlomyalnoHHAsI CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyIIde CHIBI  3BOJIIOLUN,
«OKOoJOTHYeCKass M30JSIIMs MOMYJSANMA ceBaHCKOM (dopenny», «['eorpaduueckas H30IALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI AaypcKoit», «[lomynsiuoHHbIEe BOJHBI YUCIEHHOCTH
XUITHUKOB H KepTB», «(Cxema IeWCTBHS €CTECTBEHHOTOo o0T0opa», «Dopmbl OOpeOBI 3a
CYLIECTBOBaHHEY, «naycTpuanbHbIi MEJIAHU3MY, «Kussie HCKOIIaeMbIe»,
«IToKpOBUTENBCTBEHHAs OKpacka >XUBOTHBIX», «llpemympexnaromas okpacka >XUBOTHBIX,
«Dusnonoruyeckue agantauumny, «lIpucnocobiIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,



«Kputepun Bunma», «Bugsl-nBoiiHukmy, «CTpykrypa BuHma B npupoae», «CrocoOs
BupooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX BUAOB  JIAHABILECH,
«DKOJOTHYECKOE BHI000pa3oBaHMe BHIOB CHHUI, «llomumiuonasr pactenmii», «KamyctHo-
peneyHblid THOPUIY.

O6opynoBanue: repOapuy pacTeHU, KOJUJICKLIMU HACEKOMBIX, Uyyesa MTHUI[ U 3Bepei ¢
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHM, Yydena NTHIl U 3Bepeil pa3HbIX BHJIOB, repOapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTa «BbIsiBJIeHHE N3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JladopaTtopnasi paGora «lIpucrmocoOieHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
1EJIECO00PA3ZHOCTHY.

JlaGopaTopnas pa6ora «CpaBHEeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJsouus U eé pe3yabTaThbl

MeTop1 n3ydeHus: MakpodBodoluu. [laneoHTonornueckre MeTo1bl H3yueHus IBOJOLIUU.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTAaHU3MOB.

buoreorpaduueckne metonsl u3ydeHus osBomouuu. CpaBHenue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emian. BUab-oHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl M3YUYEHUS SBOJIOIUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAIOrMYHbIE OpraHbl. PyquMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKyJIIpHO-
reHeTUYeCKrue, OWOXMMHUYECKHE ¢  MaTeMaTH4YeCKHe METOAbl HM3yYeHHUs  HBOIIOLHUU.
["'omonoruynsie renbl. CoBpeMeHHbIE METO/IbI MOCTPOCHHS (PHIIOT€HETUYECKUX JePEBbEB.

XPpOMOCOMHBIE MyTal[M1 U 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH  (TpaBwWia) JBOMOUMU. [lpunyun  cmenvl  YyHKYuULlL.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOIIOIHH.

JleMoHCTpanun

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

Tabmuipl U cxembl: « ODUITOTEHETUYECKUM PSJT JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
aepsl», «Cterouedansy, «Punnodpure», «CeMeHHble ManopoTHUKW», «buoreorpaduyeckue
30HBI 3emnn», «/peiid koHTHHEHTOB», «Penuktb», «HavanmpHble cTaauu >MOPHOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMBOTHBIX», «[ OMOJOrMYHbIE W  aHAJIOTHYHBIE  OpraHb»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YelOBEeKa M MIUMIaH3e», «l1aBHbIE
HalpaBJIeHUs 3BOMIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKHM HMCKOINAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumores3sl MPOMCXOXKAECHUS XHU3HM Ha 3emie. AOuOreHe3 M IMaHCIEPMHUSL.
JloHay4HbIe TPEICTABICHHUS] O 3apOXKACHUU >KU3HM (KpealuoHHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUS KU3HU U €€ onpoBepkeHne onbitamu . Penn, JI. Cnamrannanm, JI. [Tacrepa.
[TponcxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeopraHuyeckoi sBomtonuy. [InanerapHas (reojJoruueckas) 3BONIONHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoareppaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OyinboHa J[k. XomnaeliHa, reHeTHyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «vupa PHK» VY. TunGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.



Uctopus 3emsmmm u wmeroabl €€ wu3ydyeHuda. lckomaemble OpraHMYECKHME OCTATKH.
['eoxpononoruss wu e€ wmeronsl. OTHOcUTENbHAsE ©  aOCONIOTHAs  T'E€OXPOHOJIOTHS.
['eoxpoHoornyecKkas mKkana: 30Hbl, 3Pbl, IEPUOJIBI, STTOXH.

HavanbHble 3Tanel opranndeckou sBoitouuu. [losiBneHue M 3BOIOLMS MEPBBIX KIETOK.
Oponronusi Meraboiu3Ma. Bo3HuMKHOBeHHE MepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coobmectB. Crtpomaronutsl. Ilpokapuotsl u
SYKapHUOTHI.

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

OcHOBHBIC 3Tanbl IBOJIONHMU BhICIIUX pacTeHuil. OCHOBHBIE apoMOp(]O3bl pPACTCHHIA.
Beixon pacrenuii Ha cymry. llosiBieHuMe CHOpPOBBIX pPACTEHMII M 3aBOEBAHUE HMMHU CYIIU.
Cemennsle pactenus. [IporcxoxieHre IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Tambl HBOJIONUN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BbIE
KUBOTHbIE. JKU3Hb B BoJE. DBOMIOUS MO3BOHOUHBIX. [Iponcxoxaenne ampuOuii 1 penTHIni.
[Tpoucxoxaenue miekonurtammux U nOtull. [lpuxHnun kiarodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U MEepUuoAaM: apxeu, MpoTepO30i, Maaeo30il, ME3030H,
KaiiHOo30#. OOmas XapakTepuCTHKa KJIMMara U TeoJioThYeckuxX mporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €r0 YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. [lpuuunbl U ciaeacTBus
MaccoBbIX BbIMUpaHHi. COBpeMEHHBIH SKOJOTHUECKUN KpU3HC, ero ocobeHHocTu. I[Ipobiema
COXpaHeHMs OMopa3HooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa OpraHu4ecKoro Mupa. [IpuHIMIBE KiIaccupuKalmuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIINBI OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuupl u cxembl: «Cxema omnbita . Peany, «Cxema onbita JI. [lactepa mo u3ydeHuo
caMo3apoXJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «ITtanbl HeopraHuyeckou
IBONIOLUNY, «I eoxpoHOmornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMI,
«Cxema o00OpazoBaHusi JyKapuoT myTéM cuMmOuoreHeza», «Cucrema 3KUBOM MPUPOIBD»,
«Ctpoenne Bupyca», «Apomopdos3sl pacteHuity, «PurmOPUTE, «OIHOKIETOYHBIC
BoZlopocin», «MHOrokIeTouHble BoJopociany, «Mxuy», «l[lanoporHuku», «l'onoceMeHHbIE
pacTeHusi», «Opranbl ILBETKOBBIX pacTeHui», «CxemMa pa3BUTUSA >KHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIXY», «lIpocteitmue», «Kumeunononoctusiey, «llnockue uepsu»,
«YneHucronoruey, «PBIOEIY, «3eMHOBOIHEICY, «ITpecMmbIkarommecs», «IITumen,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeuMckoul ape», «Pa3zButme KuU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuThe KHU3HM B TMANCO30MCKOW 3pe», «PazBuTue Ku3HU B
ME3030MCKON 3pe», «Pa3BuTme XKW3HM B KaillHO30MCKOM »5pe», «CoBpeMeHHas cHucrema
OPraHUYECKOr0 MUPa.

O6opynoBanue: repOapuM pacTeHUH pPa3IUYHBIX OTIEIOB, KOJJIEKIIMA HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM HIJIOKOXHX, CKEJIETHI



MTO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL WU 3BEpeH, KOJUIEKIUM OKAaMEHEIOCTEH, MOJIE3HBIX
HCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPraHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu mo
M3YYECHHIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSIMHEHHM B IEPBUYHON aTMochepe».

JlaGopatopHass pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnyeckass padora «l3yueHne o0COOEHHOCTEH CTPOEHUS pPACTEHHH pa3HBIX
OTJZIEIIOBY.

IIpakTuyeckas padora «/3yuyeHue ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHune 4yeJJ0BeKa — AHTPOIOreHe3

Pa3znensl u 3a1a4n aHTPONIOJIOrMU. METO bl AaHTPOIIOJIOTHH.

CraHOBIJIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHeie BO33peHMUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxonctBo yenoBeka ¢ JKUBOTHBIMHM. (CHcTeMaTHYECKOE IIOJOKEHUE  YeJIOBEeKa.
CBugeTenbCcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosoruyecKkue, (HU3HO0IOro-0MOXUMHUYECKHe, MoBeAeHueckne. OTanuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TrOJI0BHOrO
MO3Ta U BTOPOW CUTHAJIbBHON CUCTEMBI.

HBwxymue  cwibl  (QakTOpbl) — aHTPOIOTeHe3a:  OMOJIOTUYECKHE,  COLMAJbHEIC.
CootHorieHre OMOJOTHUYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexkooOpasHbie 00e3bsHbI (IPOKOHCYITBI)
¥ paHHUE TOHTHJIBI — OOIIME MPEAKH YEITOBEKOOOPa3HBIX 00€3bsH U JOACH. ABCTPATONUTEKH —
JIBYHOTHE MpPEIKU JroAeil. YeloBeK yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemnoBek
NPSIMOXOJISAIINI U TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpOeprekuii —
00U IpeoK HeaH1epTAIbCKOT0 YeI0BEKa 1 YelloBeKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHbI COBPEMEHHOIO THIA, JEHHCOBCKUMI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u naaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOI0 4YenoBeKka. ECTeCTBEHHBIM OTOOp B MOMyNALUAX YeIOBEKa.
MyTtanuonsslit iporiecc U nonumMopdusm. [lomysIoHHbIe BOMHBI, Ipeii() reHoB, MUTpaLUs U
«3(PexT ocHOoBaTENA» B MOMYJIALUIAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacol. [lonsitue o pace. bonbiine pacel: eBpomneouaHast (eBpasuiickas),
aBCTpaNIO-HErpOHIHAs (PKBaTOpHallbHAsI), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHHsl 4YeloBeKa 1Mo IuiaHere. EauHCcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCT, 4YeloBeKa K  pa3HbIM  yCIOBUSIM
OKpY’KarIien cpenbl. Bnusaue reorpadudeckoit cpenbl U apeida reHoB HA MOPQOJIOTHIO U
(U3UOIIOTHIO YeTlOBeKa.

MexIuCIUIIMHAPHBIE METOJAbl B (U3HUECKON (OMOJIOTHYECKOW) aHTPOIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTUA M IAJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISALUN.
bruoconumaneHple  HMCCIENOBaHWUSA  NPUPOJBI  4enoBeka.  MccimegoBaHue — KOIBOJIOLUA
OMOJIOTMYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMoHCTpanun

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

Tabmumpl u  cxemMbl: «MeToasl  aHTPOMOJIOTHH», «['OJTOBHOM MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hbeie 00€3bsHBDY, «CKelIeT 4enoBeKka M CKeleT MHMMaH3e», «PyIuMeHTH U
aTaBU3MbI», «/[BHXKyIIME CHUJIBI AHTPOINOreHe3a», «IBOJIOIUOHHOE JAPEBO YEIOBEKay,
«ABCTpaJIONUTEK», «YHemoBek yMenbli», «HenoBek mpsaMOXoasuiny, «J{eHUCOBCKUN 4ET0BEK



«Heannepranbupy, «KpoManboHIB», «lIpenku denoBeka», «ITambl 3BOJIONUUA YEIOBEKaY,
«Pacepl yenoBekay.

O6opyoBaHHe: MYJISHKM OKAMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMU W OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YesloBeKa, poTorpaduu HaXOI0K UCKOMAeMbIX OCTATKOB YeJIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4eslOBEKa M uYepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelileTa YeJOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

IIpakTnyeckas padora «/I3yueHne 3K0JOrMYECKUX afanTalui YeITOBEKaY.

Tema 6. OJkoJiorusi — HayKka O B3aHMOOTHOLIEHHMSIX OpPraHu3MoOB H
HAJIOPraHU3MEHHBbIX CHCTEM C OKpY:Kaloule cpeaoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéra. Paznensl u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoneHUA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HayeHUE SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOIMYECKOEe MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUPOBAHHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanun

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

Tabmuupl u cxemsbl: «Paznensl sxongorun», «MeToabl 3Konorum», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue (akropbl. CBeT Kak 3KoJOrndeckuit gaxtop. JefcTBre pa3HbIX Y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTeHUH M >KUBOTHBIX I10
OTHOLICHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

Temmeparypa Kkak skojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToMKMIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHui K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanust pacreHuii 1Mo OTHOmIEHWI0O K Boje. IIpucmocoOneHus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, TITyOMHHAs
MOJMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XMMHUYECKHEe OCOOEHHOCTH cpej OOWUTaHus
opranu3moB. [IpucrnocobaeHnss OpraHu3MoB K )KU3HU B Pa3HbIX CpeAax.

buonorunueckue putmel. BHemnne u BHyTpeHHNE pUTMbI. CyTOUHBIE M TOAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HH.



JKuznennbie ¢opmbl opranu3mMoB. [lonstue o xuzHeHHOU (Qopme. KuzHeHHBIE (HOPMBI
pacTeHU: JepeBbs, KyCTapHUKH, KyCTapHMUYKHM, MHOTOJIETHHUE TpaBbl, OJHOJETHHUE TPaBBL.
Kuznennsle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckue  Qaktopel. Bumbpl OMOTHYECKMX  B3aUMOJICHCTBUM:  KOHKYPEHLIHUS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Koomeparus, MyTyaJu3M, KOMMEHCAITU3M
(KBapTHUpaHTCTBO, HaxJieOHHW4YecTBO). Herpoduueckne  B3aMMOAEHUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUYCHUE OWOTHYECKUX B3aUMOICHCTBUN I CYIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoOHCTpanuu

Tabmuubl 1 cxembl: «IKosorndeckue (pakropb», «CBETOBOM CHEKTPY, «IKOJOTHIECKUE
TPYIIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DU3MONOrMYECKUEe aJanTalli KUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonornyeckre puTMED, «KnuzneHHsie GOpPMBI pacTeHHID», « Ki3HEeHHbIE (POPMBI JKHBOTHBIX),
«IJKocUCTeMa IIUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOiHOro jecay, «llemu nurtanusy,
«XumuuvectBoy, «llapazutuzmy, «Konkypenmus», «Cumonosy», «KommeHcanusmy.

O6opynoBanue: repbapuu pacTeHHd M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHEIIOOWBHIE W TEHEBHIHOCIMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJUJICKUHUU TEeIJIOMOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOMUMBHIX
pacTeHuid, uydeia MTUIl W 3Beped, repOapuul pacTeHUU, OTHOCSIIUXCS K THUrpoduram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIC PACTEHHs JAaHHBIX TPYII, KOJUICKIUH IKUBOTHBIX,
OoOMTaIOLMX B pa3HbIX cpefax, repOapuu M KOJUIEKIIMM PACTEHUN U >KMBOTHBIX, 00JIaJarolnx
4yepTaMu TMPUCHOCOONIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUM KH3HHM, Tepbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOIEUCTBUSX.

JlabopaTopnasi padora «BrisiBiIeHHE MPUCTIOCOOIEHU OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlaGopaTtopnas padotra «BbisBIeHHE NPUCHOCOONEHUN OPraHU3MOB K BIMSHUIO
TEMIIEPATYPBI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHUN.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOrMYecKHe XapaKTepUCTUKU momynauuu. [lomynsamus kak Oumojoruueckas cucreMa.
Pons HeomHOpoaHOCTH cpenbl, GU3MUECKUX OapbepoB W OCOOCHHOCTEW OMOJOTHH BHUAOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyJisiiuii. OCHOBHBIE TTOKA3aTENN MOMYJISINH:
YHMCJIEHHOCTDh, IUIOTHOCTh, BO3PAaCTHAs M IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpaLHS.

Dkojoruyeckas CTpykTypa nomyssinuu. OleHKa YHCIEHHOCTH MOmyJsuuu. JuHamuka
MOMYJISIUK U €€ perynsauus. buotnueckuil moteHuan nonyasuuu. MoenupoBaHie AMHAMUKI
nomyssiuuu. KpuBble pocta uncieHHocTH nonyisuuu. Kpusble BbDkuBaHuA. Perymsanus
YHUCICHHOCTU MOMYJSIIMNA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparterun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoOJETb
skosornyeckor HumM Jx.M. Xaruuncona. Pazmepsl skonornyeckoii Humu. [loreHunansHas u
pearn30BaHHas HUILIH.



Bun kak cucrema nomynsanuil. Apeansl BUAOB. BuUIbl M UX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS M MUrpalMi >KUBOTHBIX. buojornueckue WHBA3UU
Yy>KEPOIHBIX BUJIOB.

JdemoHcTpaunu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cXeMbl: « DKOJIOTHYECKUE XapaKTEPUCTUKU Monysiiuny, «[IpoctpancTBeHHas
CTpyKTypa mnomyisuun», «Bo3pacTHble mnupamuabl nomyasauun», «CKOpOCTh 3acelneHus
MOBEPXHOCTU 3€MJIM pPa3Iu4yHbIMH OpraHuzMamu», «Mopenb skosnorndecko Humm k. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KHBOTHBIX.

JladopaTopnasi padora «I[IpucrnocoOneHus ceMsH pacTEHUN K PACCEICHUIOY.

Tema 9. JDKo0J10THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

Okocucrtema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKuMOHANbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: IPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue nernu u cetn. Abnotmueckue 070k dKocucTeM. [[0YBBI M WIIBI B 9KOCHCTEMaX.
KpyroBoport BelecTB 1 MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHBIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. DKOJIOTHYECKHE THPaMUIbI
qricesn, OMoMacchl U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @anykmyayuu. HanpaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccud. [lepBUUHbIE U BTOPUYHBIE CYKIIECCHU U HX
NPUYMHBL. AHTPONOTEHHBIE BO3JCHCTBUS Ha Cykineccud. KiuMakcHoe cooOIIecTBoO.
buopasHoobpasue u moaHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKOCUCmeMbl MOopel U OKeaHO8.
Drocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. Arposkocuctema. ArpoueHo3. Paznumums wmexnay
AQHTPOIIOTE€HHBIMH U MIPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunanTponuzauus ropojackod (¢ayHbl. buonornueckoe #  XO034HCTBEHHOE 3HAY€HUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWCTBUI  OpPraHU3MOB B
skocucrteMax. Poab kackadnoeo s¢ghgexkma u 6u008-30upuramopos (Kuouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXHBIMU
HSKOCHUCTEMaMU. YCTOMUMBOCTh OpPraHU3MOB, TOMYJSALMUA U DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AaHTPONOTEHHBIX BO31EHCTBUH.

Mexanuzmvl  6030eticmeusi  3a2psA3HeHULl  PA3HBIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUsl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JleMoOHCTpanun

IToptper: A. JIx. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECay,
«JKocucTemMa XBOMHOTO Jseca», «DyHKIUMOHaAIbHBIE TPYNIbl OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucTteMe», «llemn muTaHus (macTOMIHAs, JETPUTHAN)»,



«JKonoruyueckas mupaMua ynucemn», « JKojJorudyeckas nupamuaa 6uomaccobl», « IKoaorudeckas
nupamuaa sHeprum», «OOpazoBanue Oonora», «I[lepBuunas cykueccus», «BoccTaHoBieHue
Jeca Iociie moxapa», «IKOCUCTeEMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB W IOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem».

O6opynoBanue: repOapuy pacTeHUN, KOJUICKIMM HACEKOMBIX, yyuesa MTUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBApUYM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypOoo3KOCHCTEMBD».

JlabopaTopnas padora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX YWICHUCTOHOTHX B
pa3HbIX IKOCHCTEMAX).

IKCKypeusi «IKCKypCcHs B THINWYHBIN OHOreorneHo3 (B ayopaBy, Oepe3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN WJIM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKeKkypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riaodanbHas IKocHUCTEMA

buocdepa — obmeruianerapHast o6ojo04Yka 3eMiH, TJe CYHIECTBYET HJIHM CYIIECTBOBaJa
)u3Hb. Pazputne npencrasieHuii o buocdepe B Tpynax D. 3rocca. Yuenue B. U. Bepuanckoro o
ounocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo 6uochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHUs Ouocheprl. OcobeHHoCcTH Onochepsl Kak riao0anbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemects U
OMOTeOXMMHUYECKUE IUKITBI (YIiepoa, a3oTa). PUTMUYHOCTD sBNeHHI B 6uocdepe.

3onanbHOCTh OuOChepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIM: TYH/ApA, XBOWHBIE
jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbI, ITyCTHIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOpPBsI. KitmMar, pacTUTENbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Crpyktypa W QYHKOMS OJKHUBBIX CHCTEM, OIEHKAa HMX PECypCHOrO TOTCHIWANa u
6uochepHbIX QyHKIUI.

JleMoHCTpanun

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

Tabmune! u cxemsl: «I'eochepr 3emnn», «Kpyrosopot azora B npupone», «Kpyrosopor
yriaepoaa B mpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHble OMOMBI cymmy», «Kinnmatnueckue mosica 3ewum», «TyHapa», «Taiiray,
«CwMmemanubiii  nec», «lllupokonucTBennbiit  nec», «Cremby, «CaBanHay, «llycTbiHmy,
«Tponmuecknuii nec.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YestoBek u OKpykawmias cpeaa

DKOJIOTHYECKHE KPpU3UChI W WX TpUYMHBL. Bo3peiicTtBue denmoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne nousel. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPOIIOTEHHOE  BO3ICHCTBME Ha pPACTUTENbHBIH M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300J0THYECKHE
MapKu.

OcHOBHBIE IPUHIIUIIBI YCTOMYNMBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPHUPOAbI. ParroHanbHOe
IPUPOJIONOIL30BAaHUE M COXpaHEHHe OHOJOoru4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3ButHe METOJOB MOHMTOPHMHra pa3BUTUS ONACHBIX TEXHOIEHHBIX ITPOLIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaioujeii. U KOHKYPEHMOCHOCOOHOL



anepzemuxke. buonozuueckoe pasnoobpaszue u duopecypcvl. Hayuonanvhvie ungopmayuonnsie
cucmemsl, obecneyusaiowue OOCMYn K UHGOpMayuu NO COCMOSHUIO OMOENbHbIX 6U008 U
akocucmem. OcHo8bl IKOpeadbuUIUMayuy IKOCUCmem u cnocobos bopvbvl ¢ 6UONOBPENCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHbIX IKOCUCTIEM.
JdemoHcTpaunu
Tabmuubl w  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIPOchepbD»,
«3arpsisHenne  1mouBbl», «llapHukoBBIT  3pdexkT», «Ocobo oxpaHseMble MPUPOTHBIC
TeppUTOPUNY, «MoJIenH yIpaBIsieMOro MUpPay.
Ob6opynoBanue: ¢ororpaguu OXpaHsAeMbIX pPACTEHMH U KUBOTHBIX KpacHON KHMrH
Poccniickoit @enepanun, KpacHoi KHUTM pernoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydaroIIMMUCS
IIPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus: JTMYHOCTHBIE, METAIIPEIMETHBIEC U TIPEIMETHBIE.

B cTpykType NMUHOCTHBIX pE3yJbTaTOB OCBOEHHUS MPOrpaMMbl IO OMOJIOTHH BbIIEJIEHBI
CICAYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKON  TpaKIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIHHOCTH U CaMOOMPEICIICHUIO,
Hanuyue momusayuyu K OOydeHUI0 OWOJOTHH, YeleHanpaeieHHoe pazeumiue BHYTPEHHUX
yOEXKIEHUHM JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJOTUYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATEIBHOCTH  I€EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIIMMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUS, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYJIbTYpHI,
CcnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpamMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOIl W BOCIUTATENBbHOM JESITeIbHOCTH B COOTBETCTBUU C TPATUIMOHHBIMU POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHSI, Pa3BUTHsI BHYTPEHHEW MO3MIMU JIMYHOCTH, NATPUOTU3MA U
YBOXXEHUsI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpPyJa U CTAapLIEMy NOKOJEHHUIO, B3aUMHOIO
YB@KEHUs, OEpeKHOr0  OTHOIIEHUS K  KYJbTYpHOMY  HacleIui0 W TpaJulusIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKArOLIEH cpee.

JInaHOCTHBIE pe3yJbTaThl OCBOCHMS y4eOHOTO mnpeamera «buonorus» J0IKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAarOLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpUEHTAlMi, IO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOLIUX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciiMpeHre KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE PeaTu3alliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM 1€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHHME CBOMX KOHCTHUTYILHMOHHBIX NpaB M OO0SM3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIIOPSAIKA;



TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIbHOCTH IPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U MO3HABATEIBHBIX 33/1a4, BHITTIOJTHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MLHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE  y4YUThIBaTb B  CBOUX JEHCTBMAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMO/JICHCTBUSA JIIOJIEH C pa3HbIMU YOSKICHUAMH, KYJIbTYPHBIMU IICHHOCTSIMU M COLMATBbHBIM
MI0JIO)KEHUEM;

TFOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OTIIIOHEHTOB MPU 00CYKJACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOM IEATEIILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM HICHTUYHOCTH, MATPUOTU3MA, YBAKEHUSI K
CBOEMYy HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# sA3bIK U KyJNbTYpY, IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUICHME K IPUPOJHOMY HACIEAMI0 M NaMATHUKAM [PUPOJBL,
JOCTHXKEHUAM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
Ouos0ruM, MOHUMaHUs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00LIeCTBa;

uzelHas yoexx IEHHOCTh, TOTOBHOCTh K CITy>KEHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M NPUHHMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOHYMUBOTO Oy TyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSAM, CO3JaHHIO CEMBbUM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XM3HU B COOTBETCTBUU C TPAJULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MMpY, BKJIIOYasl ICTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHMIO B pa3HbIX BUJAX MCKYCCTBA, CTPEMIICHUE IpPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOpMHPOBAHMSA  KYJBTYPbl 3A0POBbS U
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (30pOBOE MUTAHUE,
COOJIIO/IEHHE TUTMEHUYECKUX MPABWII U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTIbIXA,
perynspHas (Qu3nMyeckas AaKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U ICUXHUYECKOMY 3/10pPOBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
IIOBEJICHNUS B CUTYALIUAX, YTPOKAIOIIUX 310POBbIO U JKU3HHU JIOACH;



OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUECKON U COLMaNbHON HApPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHUPOBATh, IUIAHUPOBATb U CaMOCTOSITENIBHO  BBINOJHATH  TaKyro
JESITENIbHOCTb;

UHTEpEC K pa3inuyHbiM cepam mpodeccHoHaNbHON AESITeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAy1Ie npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HH,

7) IKOJI0rH4eCKOro BOCIMTAHMS:

9KOJIOTHYECKH 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKOW KYJIBTYPbI: NPUOOpPETEHUE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX IMOCIEICTBUM ISl OKPYKAIOIIEH CPeIbl;

OCO3HaHHUeE T1100aTBLHOr0 XapaKkTepa KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCHOJb30BaTh NpUOOpETaeMble MPU U3YYEHUU OMOJIOTUU 3HAHUS U YMEHMUS
IpU pEIIEHUU NpPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHUE
MpaBUJI TOBEJIEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSTHE JIEHCTBUM, NPUHOCSIIMX BpEd OKpYy)Kalolleld NpUPOIHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUSATHBIE SKOJIOTUYECKHE MOCIECICTBUS MPEANPHHUMACMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HAJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KyJbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHHUKaTUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K YYacTHIO B
NPaKTUYECKOH 1eATeIbHOCTH SKOJIOTHYECKON HaIllPaBIeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYyJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UHTATEIBCKON KYJIBTYphl KaK CpPeJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUONIOTMM KaK HAayKH, OCO3HAaHUSA €€ poiu B (OPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUsI 00 OKpY’KaIoIIeM
MHUpe KaKk O €JUHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMN: O0ECTeueHus
HOBOT'O YPOBHSI Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BbIXOJA U3 TI00aTbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS OO0l
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH (HYyHKIIMOHAJIBLHOU
TPaMOTHOCTH 00ydYaronuxcs, GopMUPyEMOM MPU N3YyUEHUH OMOJIOTHH;



MOHMMaHHE CYITHOCTH METOJOB IO3HAHMUsS, WCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4YaeMble 3HAHUS JUIS aHaiw3a W OOBSCHEHUS SIBICHUUN
OKPYXAIOIIET0 MHUpPAa W MPOUCXOIAINIMX B HEM HW3MEHEHUN, yMEHHE JellaTh OOOCHOBAHHBIE
3aKIIOYCHUSI HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIUXCS JAHHBIX C IIETbI0 IOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUIsl pELICHUs
po0JIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAHME IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO eI TEIbHOCTh HHIUBHIYaJIbHO U B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJyYCHUIO HOBBIX 3HAaHWUU 10 OHOJOTMU B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yibTaTbl OCBOCHHS Y4YeOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYUYAIOMIMXCS  MEKIUCHUIUTMHAPHEIC
(MeXmpeaMeTHbIE) OOLICHAYYHBIC TTOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOUH KapTHHBI MHpa
U cnenUKy METOI0B MO3HAHHMS, HCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICJIOBaHHE, HAOIIOJECHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCATbHBIC
yueOHbIe JIeiicTBUs (TI03HABaTelIbHbIC, KOMMYHHKATUBHBIC, PETYJISTHBHBIC), 00CCIICUMBAIOIINC
dopmupoBaHue (YHKIIMOHAIBLHONH T'PAMOTHOCTH M COIMAJIbHONH KOMIIETCHIIMU OOYyYaroIIUXCs;
CIOCOOHOCTh o0yJaromuxcs WCIIOJIB30BaTh OCBOCHHBIC MEXTUCIIATTNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMANILHOM MTPaKTHKE.

B pesynpTare wu3yueHuss OHOJIOTUM HA YpOBHE CpeIHEro ooOmero ooOpa3oBaHUs Yy
oOyuaromerocss OyayT copMUpPOBaHBI MMO3HABATEIIbHBIC YHHBEPCAIbHBIC YUeOHBIE ICHCTBUA,
KOMMYHHUKATHBHBIC YHHUBCPCAJIbHBIC yq€6HI>IC HeﬁCTBHH, PETrYJIATHBHBIC YHUBCPCAJIBHBIC
y4eOHbIe AeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBI CPETHEro 001Iero odpa3oBaHUs
JOJIKHBI OTpaXaTh:

ORiiajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMU:

1) 6a3oBble JOrHYecKUe AeiCTBUS:

CaMOCTOSITENFHO (POPMYIHpPOBaTh U aKTyallM3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAHUN HpI/IéMBI JIOTUYCCKOT'O MBIIIJICHUA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIETATH HX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATE CBS3H C IPYTHMH IMOHSATHSIMH),

OTIPEICIIATh TEIM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS ISl OOBACHEHUs (AaKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyKIEHUs (MHIyKTUBHBbIC, JEIyKTUBHbIE, [0 AaHAJOTUH),
BBIABJIATE 3aKOHOMECPHOCTHU W IMMPOTHBOPEUYHA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBOJbBI U 3aKJIIOUYCHU S,



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILICHWI B M3Y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOrO poja,
BBISIBIICHHBIX B PA3TUYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs NPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIMXCS MaTepUaIbHbIX
U HEMaTepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHHBATH COOTBETCTBHUE PE3YJIbTATOB LIEJM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEaIbHOIO, BUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:

BJIAJICTh HaBbIKAMHU y4eOHO-HCCIEI0BATEIbCKON U NMPOEKTHOM AEATEIIbHOCTH, HaBBIKAMU
paspernieHus npoodisieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
pelIeHUs IPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJJOB ITO3HAHUS;

UCIIOJIb30BaTh PAa3jIMyYHbIEe BBl JAESITEIBHOCTH [0 IOJIyYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe MIpU
CO3JIaHUM Y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

(GbopMUpOBAaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIOYEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTENbHOW JEATENBHOCTH U
KU3HEHHbIX CUTYyalUsX;

BBISBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
runore’y e€ peuieHusl, HaxoIuThb apryMEHThl [Js J0Ka3aTelIbCTBa CBOUX YTBEP)KICHUI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ pEUICHMS 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

OCYILECTBIIATh II€JICHANPABICHHBII MOMCK IEpPEeHOca CPEACTB U CIOCOOOB JeMcTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

yMETb TEPEHOCHTHh 3HAHWS B  I[IO3HABAaTEJbHYIO U  IPAKTUYECKyl0 olrnactu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEM, MNpeJlaraTb OpPUTMHAIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMaIuu (TEKCTe ydeOHOro mocodwus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOIOTHYECKUX CIOBAapsIX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIUYHBIX BUIOB U (QOpPM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METO/Abl NPH TOUCKE M OTOOpe
O6uonornyeckoit HHGopMaIK, He0OX0IUMOM JJIS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

pUOOpEeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BaHUS PA3INYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMaNbHYIO (OpMY NPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTOE);



UCIOJb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa INpH paboTe ¢ OHOIOrMYECKOMH
uHpopMaLrel: TPUMEHITh XUMHYECKHe, (PU3MYECKHEe U MAaTeMaTH4YeCKUE 3HAKH M CHMBOJIBL,
dbopmyInbl, abOpeBuUaTypy, HOMEHKJIATYPY, HCIIONB30BaTh H IMPEOOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJCTh HABBIKAMU PpACIO3HABAHUS M 3alMThl MHGpOpMaLMK, HH(OPMAIIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menne:

OCYILECTBIIATh KOMMYHMKAIIUKU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYX/IGHUS OTHOCHUTEJIBHO BBIIOJHEHUS TMpeUlaraéMoi 3aJadyd, YYHUTHIBATb HMHTEPECHl U
COINIACOBAHHOCTh MO3ULUHI IPYIUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CHUTYallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHsS] M B3aUMOJICHCTBUS, MOHMMATh HaMEpPEHUs
JpYTUX JIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI IpU
pemeHnn OMOoIOrnYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeLLICHUH yueOHOM 3aauu;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NefcTBUs MO €€ MOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpenensiTh polu C Y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThl;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJOTO YYaCTHHKA KOMAaHJIbI B OOLIHIA pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTb HOBBIE MPOEKTHI, OLEHWBATh WJEH C MO3MLMU HOBHU3HBI, OPUTHHAIBHOCTH,
IPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MTO3UTHBHOE CTPATETUYECKOE TIOBEJACHWE B PA3UYHBIX CHUTYaIHsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryIsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3anms:

UCTIONIB30BaTh OWOJOTMYECKHE 3HAHUS U BBIABICHHS NTpoOJIeM W WX pEHICHHS B
’KH3HCHHBIX M YUYEOHBIX CHTYaIlUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEMCTBUSAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH HPUPOJE, CBOEMY 3/J0POBBIO0 U 370POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH TO3HABATENFHYIO IESITEIBHOCTh, BBISABISTH MPOOIIEMBI,
CTaBUTh U (OPMYIHPOBAaTh COOCTBEHHBIE 337a4l B 00pa3oBaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;



CaMOCTOSITENIbHO COCTABJIATH IUIaH PELIeHUs MPoOIeMbl ¢ yYETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CUTYAalUSIM;

pacuMpATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

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

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO ITMPOKON IPYAULIMN B Pa3HBIX 00JIACTSIX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIBTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HaBBIKAMU [103HABATEJIbHON pedUIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUU
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHIS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHU)KECHHUIO;

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

3) npunsiTHE cedsl M APYIHX:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OpUEHTHPOBAHBI Ha obecnieueHne npouabHOro o0yueHust 00yJyaromuxcs
O6uonornu. OHM BKIIOYAIOT: crenupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIbHOCTH MO TOJYYEHUI0 HOBBIX 3HAHUI M MX NPUMEHEHHMIO B PA3JIMYHBIX y4eOHBIX, a
TaK)X€ B PEAIBbHBIX )KM3HEHHBIX cUTyalusax. [IpeaqmeTHele pe3ynbTaTsl IPEACTABICHBI IO TOJaM
U3Y4YECHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JTOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTe W POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B IO3HAHUU 3aKOHOB MPHPOJBI U
peLeHnH mpobJIeM palMoHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIaJI€ POCCUHCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTUE OHUOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHUX 3HaHHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJAraollue
OuoNornYecKkre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OpraHu3M, MeTaboJM3M, TOMeocTas,
CaMOpEryJsilys, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHUYNBOCTb, POCT U Pa3BHUTHE),
O6uonoruueckue teopun (kinerouHas Tteopusi T. IlIBanmma, M. Illneiinena, P. Bupxosa,
XpoMOcOoMHasi TeopHsi HacienacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunosa — o nieHtpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KYyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
[IEPBOTO IOKOJIEHUs, PACLICIUICHUS], YUCTOTHI raMeT, He3aBUCUMOr0 HaclieqoBanus I'. Mennens,
TOMOJIOTUUECKHX PSIJAOB B HaclenCcTBeHHOW u3MeHumBoctH H. W. BaBwioBa), mpUHITUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMH HAy4YHOTO MO3HAHUs, UCIOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMAX JKUBBIX 00BEKTOB (OMHCaHUe, U3MepeHne, Ha0Ir01eHue, SKCIICPUMEHT);



YMEHHUE BBIACIATH CYIIECTBEHHbIE NPU3HAKH: BUPYCOB, KJIETOK MPOKApUOT U JyKapuoT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HMcCie OakTepuid, rpuOOB, pacTEeHHH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHMA, )KUBOTHBIX, YEJIOBEKa,
IPOLIECCOB JKU3HENESTEIbHOCTH, HPOTEKAIOIMX B OpraHU3Max pacTeHWH, XHUBOTHBIX H
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, YMOPHOTreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS,
UH/MBUYaJIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OPTraHOMJAMM KJIETKH U HUX (DYHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUAMHU, MEKIY OpraHaMHi M CUCTEMaMU OPTaHOB Y
pacTeHui, >KUBOTHBIX M 4eEJIOBEKa M HX (QYHKUMAMH, MEXKAY CUCTEMaMH OpPraHoB M HX
(GYHKUMAMH, MEXIy 3TanlaMd OOMEHa BeILeCTB, ATallaMH KJIETOYHOI'O LHMKJIA U >KU3HEHHBIX
[IUKJIOB OPTraHU3MOB, J3TalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIOM M (peHOTHIIOM,
¢deHoTunom u (hakropamu Cpesl OOUTAHUS;

YMEHHUE BBIABIIATh OTIUYUTENIbHBIE NMPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIE PACTCHHIH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJB30BATh COOTBETCTBYIOUINE apTyMEHTHI, ONOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII;

yYMEHHE peliaTh OWOJIOTMYECKUE 3a/adM, BBISBIATh MPUYUHHO-CIEJICTBEHHBIE CBS3U
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU IHpoLlecCaMM U SBJICHMUSMH, J€laTh BBIBOJBI U
MPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOpPATOpPHbIE U IMPAKTUUYECKHE padOThl, COOMI0IATh IpaBUia IPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMHU,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIENaTh BBIBOJIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIHCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OIIEHWBAaTh OJTUYECKHE acCIEeKThl COBPEMEHHBIX WCCJIEJOBAaHUH B 00JacTh
OWonornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIlpaBICHHOE
U3MEHEHHE T€HOMa U CO31aHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
00acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO XO3SICTBA, MHIIEBON
NPOMBIIIJICHHOCTH, YTIYOJNATh TIO3HABaTEeNbHBIA HMHTEPEC, HANpPAaBICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAODKEHHE OHOJOTHYECKOro oOpa3oBaHHs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOTO U BBICIIIETO 00pa30BaHuUs.

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

c(OpPMHPOBAHHOCTh 3HAHUI O MecTe U PoJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TO3HAHUU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
PalMOHATFHOTO TPUPOJIOTIONB30BaHUs,, U B (OPMUPOBAHHHM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOIIeCTBY, YENOBEKY, O BKJIaJ€ POCCHUICKHX M 3apyOeXHbIX Y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHY;



yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHUE CYIIHOCTH OCHOBONOJAralomuX OWOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomtonuu), yueHus (A. H. CeepuoBa — 0 MmyTsSX U HampaBICHUSX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonctsa K. M. bapa), npaBuna (Mmuaumyma FO. JIubOuxa,
HKOJIOTUYECKON MUpaMubl SHEPTrUn ), Tunoressl (runoresa «mupa PHK» V. ['unbepra);

YMEHHE BIaJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIONb3yEeMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W D3KOCHUCTEM (OMHCAaHHUE, H3MEpPEHUE,
HaOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMM BBISBJICHHUS U OLIEHKM aHTPOIOIE€HHBIX MU3MEHEHHUH B
IPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIC NPU3HAKU: BUAOB, OHMOIreONEHO30B, JKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
AJJIONATPUYECKOI0 U CUMIATPUYECKOTO BU000pa30BaHus, BIUSHUS JIBUKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHMs, YepeOBaHUS
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABIKYIIUMU
CHJIAaMU aHTPOIIOT€HEe3a, KOMIOHEHTAMHU DPA3JIMYHBIX 3KOCHCTEM U MPUCHOCOOJIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTH BHIOB
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHMUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpraHU3MOB B COOOLIECTBAaX, AHTPOIIOI€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOIOTHIO U
CUMBOIIMKY ISl J0Ka3aTelbCTBA POJICTBA OPTraHM3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OpPraHU3MOB U Cpebl OOMTaHHUs, €IMHCTBA YEIOBEYECKHUX pac, HEOOXOAMMOCTHU
COXpaHEHHsS MHOIroo0pasusi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYILIECTBOBAHMSI IPUPOJBI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTWYECKUE 3a7aud, BBIBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXJy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TPOIeCCAaMU U SIBJICHHUSIMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HUX JKCHEPUMEHTATbHBIMU CPEICTBAMH,
bopMynupys Ledb UCCIe0BaHuUs, aHATM3UPOBATh MTOJIyYEHHbIE Pe3yJIbTAThl U JIEJIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HMCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE Pe3yNIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIINAX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPUH O TMPOUCXOKICHWW JKW3HHW, 4YellOBeKa |
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0aX MPelIoTBpalleHUsl II00ATbHBIX
U3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBISATh OCO3HaHHBIN BBIOOP Oynymieil npodeccroHalbHOM AeITeNbHOCTH B
o0rmactu  OMOJIOTHMH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII MHTEpPEC, HAMpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccud U MPOJOIDKEHHE OMOJIOTMYECKOro o00pa3oBaHUs B OPraHU3ALUSAX CpEIHEro
poQ)eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecrBo 1yacos
Kountp IIpakr
Ne HaumeHoBaHMe pa3ieiioB U 0JILHBI HYECKH
n/m TeM NporpaMmbl Bcero e e
paodoTt paodoTt
bl bl
1 buonorus xak Hayka 1
5 JKuBble cCUCTEMBI U HX 2
U3ydeHHe
3 buonorus knetku 2 0.5
4 XuMHU4ecKask OpraHu3anus 10 1 1
KIICTKH
5 Crpoenue u GyHKLIUHU KIETKU 8 1 2
OOMeH BelecTB U
6 IIPEBpaLICHUE SHEPTUU B 9 1 1
KJIETKE
5 HacneI[CTBeHHaf{ uH(popManus 9 05
U peanm3aius e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u GyHKINH 17 1 15
OpPraHu3MOB
10 Pa3smHOXeHME U pa3BUTHE 8 15
OpPTraHU3MOB
11 I'enetuka — Hayka o 2 05

HaCJICACTBCHHOCTHU U

DJIEeKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibH
ble pecypchl

bubmmoreka
IHOK
https://m.edsoo.ru

[7f41cc74

Peanu3anusi BocnUTATEILHOIO
NOTEeHMAJ1a YPOKa (BuAbI U GopMbI
JesiITeIbHOCTH)

Oco3Hanue BOXKHOCTH HAYYHBIX
HuccleqoBaHuii B objactu  OwmoJioruw,
OMOMHKCHEPUH; Pa3BUTHE CIIOCOOHOCTH
OLICHUBATh BIMSHHE (PAKTOPOB pHUCKAa Ha
3JI0POBbE YEIIOBEKA, BHIOMPATH IICJCBBIC H
CMBICJIOBBIC YCTaHOBKI/I B CBOUX HeﬁCTBHXX
U TOCTYNKax MO OTHOLIEHUIO K >KUBOH
MpUpoae, K  3J0pPOBBIO  CBOEMY W
OKPYKAIOIIHX;

HpI/IBJ'IC‘-IeHI/IC BHUMAHUA yqamuxcsi K
o0cykIaeMoii Ha Ypoke HH(POpMAIUH;

WHUIIUUPOBAHUEC u noaacpIKKa
UCCIIEIOBATENBCKOM e TEIbHOCTH
IIKOJIBHHUKOB,

BOCIIUTaHWE HWCKPEHHEr0 HHTEepeca K
y4eOHOU JICATECIBHOCTH, [OJIYYEHHUIO
HOBBIX 3HAHHH, pacIupeHro
coOCTBEHHOTO Kpyro3opa,
OTBETCTBEHHOCTH 3a pE3yJbTaThl CBOETO
ydeOHOro  TpyJa, J0OpOKenaTeIbHOTo
OTHOLIICHU S C OJHOKJIaCCHUKaMU n

neaaroramMmv; HWHHUIIMAPOBAHUC CHTyaHHﬁ,
O6CY}K,Z[CHI/IH, BBICKA3bIBAHUA YYalllUMHCS



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HN3MCHYUBOCTHU OPTaHM3MOB

CBOCTO MHEHHSI TO IIOBOJIY BBIPAOOTKHU
CBOEro K HEW OTHOIICHUSA. AKTHBHU3ALUA

3aKOHOMEPHOCTH s
12 10 1 1 [I03HABATEIHHON AEATCILHOCTH;
HACJIEICTBEHHOCTHU .
MOJIy4Y€HHE HABBIKOB MHIUBUIYaIbHOM,
13 32KOHOMEPHOCTH 6 1 HapHOM ¥ KOMaHIHOU paboThI
W3MEHYUBOCTH
14 I'eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MoB 1
16 buorexnosorus n 4 1
CHUHTETUYECKast OMOJIOTUS
17 PesepBHOe Bpems 1
OBILEE KOJIMYECTBO YACOB 102 6 13
[10 ITPOI'PAMME
11 KJIACC
KoanuecTBOo 4acoB Peann3auml BOCIIMTATEJIBHOI'O ITOTEHIIHAJIA
Kontp Mpakr JjiekTpoHHbIe | YPOK2 (BUBI 1 (hOPMBI 1A TETLHOCTH)
Ne HaumenoBaHue pa3jieioB 1 O0JILHBI udyeckn (uudpossbie)
n/n TeM NPOrpaMmbl Bceero e e o0pa3oBaTte/ibH
padort paoor ble pecypchl
bl bl
3apoXkICHUE U pa3BUTHE @OopMHpPOBAaHHE OCHOB  HKOJOTHYECKOH
1 SBOJIFOLIMOHHBIX 4 KyJbTYPBI, OCO3HaHNE BAKHOCTH HAYYHBIX
Npe/cTaBIeHni B GHONTOTHH Eubmorexa HCCICIOBAaHUM B 00JIacTH  OHOJIOTHH,
M . OMOWHKEHEPUH, pa3BUTHE CIIOCOOHOCTH
2 MKPOOBOJIIOLNA 1 €€ 14 1 2 LOK OIICHUBATH MOCJIC/ICTBHS IEITEILHOCTH
pe3yNIbTaThl https://m.edso0.ru  yenoBeka B TpuUpojE, BiUsHUE (AKTOPOB
3 MaKpO3BOHIOHI/I5{ ueé 6 [7f41cc74 pUCKa Ha 3O0pPOBBC YCIIOBCKA, BI)I6I/IpaTI)
Pe3yJIbTATHI I[EJIeBble W CMBICTIOBBIE YCTAaHOBKH B
CBOMX JEHCTBUSIX M TMOCTyNKax IO
4 [TpoucxoxkaeHNE U pa3BUTHE 15 1 1.5 4



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

JKA3HU HA 3emiie

HpOI/ICXO)KI[GHI/IC YCJI0BCKa —

OTHOLIEHUIO K JKUBOM IIPpUPOAE, K
3I0POBBI0O  CBOEMY M  OKPYXKAIOIIHUX;

S 10 1 0CO3HaHHE HEOOXOIMMOCTH COXPAHEHHUS
AHTPOIIOTEHE3
OuopazHooOpa3us u MIPUPOTHBIX
OKonorust — Hayka o MECTOOOUTAHUIT;
B3aMMOOTHOIIEHUX [IpuBnedyeHne BHUMaHMS Yyyalluxcs K
6 OpraHu3MOB U 3 0.5 o0cykIaeMoli Ha YpoKe HH(POpMAIUH;
HaJ0pPraHU3MEHHBIX CUCTEM C VHULIIHpOBAHUC M HOACPIKKA
OKpYKAOIIeH CpeIoi HCCIIeI0BATENILCKON JeSITeTbHOCTH
LIKOJIbHUKOB;
Opranusmbl u cpesia 0OuTanms 15 BOCIIMTAHME HWCKPEHHEr0 MHTEpeca K
DKoJ0rusl BUJ0B U MOIYJISILUMA 0.5 yu4eOHOIl ~ JeATEeNbHOCTH,  IOJIyYEHUIO
JKOOrHs COOBIIECTS. HOBBIX 3HaHUH, pacLIUpPEHUIO
9 12 0.5 COOCTBEHHOTO Kpyrosopa,
OKOJIOrHYecKHe CUCTEMbI
OTBETCTBEHHOCTH 3a pE3yJbTaThbl CBOETO
10 Brocdepa — rinobasbHas 6 yuyeOHOro Tpyaa, J100poxkenaTeabHOro
IKOCUCTEMA OTHOWIEHHWSI C  OJHOKJIACCHUKAMH |
NefaroraMy; HWHUIUHPOBAHUE CHUTYalHid,
00CYX/IeHUs, BBICKa3bIBaHUS YYAIIUMUCS
CBOETO MHEHMs II0 TOBOJY BBIPAOOTKH
11 YeI0BeK M OKpYIKAOLWIAs Cpela 6 CBOETO K HEW OTHOIICHHS. AKTHBH3aLUS
M03HABATENbHOMN eATETbHOCTH;
MOJTyYeHHE HaBBIKOB HHIMBHIY aJTbHOH,
MapHON ¥ KOMaH/IHOM paboThI
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO YACOB 102 75

I10 [TIPOI'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Tepemon A.B., [lerpocoBa P.A. YueOnuk «buonorus. buonorunueckue

cucrteMsl ¥ nporeccs». 10 knacc. 11 knace. — M3narensctBo «MHEMO3UHAY. -
2023
METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

buonorus. buonorudeckuii cuctemsl U mpoiiecchl. 10 kiace: y4eo. nms
o011eo0pa3oBar. opranu3anuii: yriayosaeHHbil ypoBeHb/ A.B. Tepemos, P.A.
ITerpocoBa. — M.: Muemo3uHa,2020.

buonorus. buonornueckuii cuctemsl U npouecchl. 11 knacc: yue0d. mist
o01ieo0pa3oBar.

opraHu3zanuii: yriryoneHusiii ypoens/ A.B. Tepemos, P.A. TlerpocoBa. — M.:
Muemo3una,2021.

buonorus. buonorudeckuii cucreMsl u nporiecchl. 10 kinace: [Tocobue mist
caM. pa0oThL:yriIyosieHHbIN ypoBeHb/ A.B. Tepemos, P.A. TlerpocoBa. — M.:
Muemo3suna, 2020.

buomnorus. 10 kimacc: yue06. miist o01ieo0pa3oBat. OpraHu3aluii: yriayoJ.
ypoBens/[I1.M. boponun u ap.]; noa pegakuueii B. K. Hlymuoro u I'. M.
Jemvmmna. — M.:1Ipocsemenue, 2019.

buomnorus. 11 knacc: yue0. aist o01ieo0pa3oBat. opraHu3aluii: yriyod.
ypoBens/[I1.M. boponun u ap.]; noa pegakuueii B. K. Hlymuoro u I'. M.
Jemvmmna. — M.:1Ipocsemenue, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

www.bio.1september.ru - razera «buosorusn» - npunokeHue K «1 ceHTIOPs»
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

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



