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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueOHOMY Tipeamery "buonorus" (nanee - OHoOJOrUs) Ha YPOBHE CpelHEro oOIero oopa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpaszoBanum B Poccuiickoit
Odenepanuny», ®I'OC COO, Konnenmuu npenogaBanus yuyeOHOro npeamera «bUoNIOTHS» U OCHOBHBIX ITOJIOKCHUI
(henepanbHOI pabodeli mporpaMMbl BOCITUTAHMUSL.

YueOHbii mpeamer «buomorus» yrayonénHoro ypoBHs wu3ydeHus (10—11 kmaccel) SIBISIETCS OIHUM U3
KOMITOHEHTOB mpeaMeTHoH obiactu «EcrectBeHHO-HayuHble TpenmeTb». CormacHo nonoxenusm PIOC COO
npouiIbHbBIE yu4eOHBIE MPEAMEThI, M3ydYaeMble Ha YIIyOJEHHOM YPOBHE, SIBIISIOTCS crocoO0oM muddepeHnuaniu
0o0y4YeHHsI Ha YPOBHE CPEIHEro o0Iero oopa3oBaHus U NMPU3BAHBI 00ECIICYUTh MPEEMCTBEHHOCTh MEKIY OCHOBHBIM
OOIIMM, CPETHUM OOIIMM, CPETHUM MPOGECCUOHAIBHBIM M BBICIIIMM 00pa3oBaHHeM. B To e BpeMs KaKIbIid U3 3TUX
y‘{e6HBIX npeaMETOB JOJIKCH 6I>ITI> OPUCHTHUPOBAH HAa IPUOPUTETHOC PCUICHHUEC OGpaE}OBaTCﬂBHBIX, BOCIIMTATCIIbHBIX U
pa3BUBAIOIINX 33/1a4, CBS3aHHBIX C MpoQopueHTael 00yJalOMIUXCs U CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHON
00JIacTH HAyYHOT'O 3HAHHUS, CBSI3aHHOIO ¢ OMOJIOrHel, MEIUIIMHOMN, IKOJIOTUEH, TICUXOJIOTUEH, CITOPTOM UM BOCHHBIM
JIETIOM.

[IporpamMma mo ydeObHoMy mpeamery "buomorus" naér mpencTaBlieHHe O LENU U 3a/a4aX H3Y4eHHs ydeOHOro
npeamera «buonorus» Ha yriyOnEHHOM YpOBHE, ONpenenser o0s3aTenbHOe (MHBApUAHTHOE) NpPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypHpOBaHWE IO pasfenaM M TeMaM, paclpelelieHe MO KIaccaM, pPEKOMEHIyeT
MOCIIEA0BATENFHOCTh M3YUYEHUsI YUeOHOTO MaTepHalia ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3eH,
JIOTHKH Yy4eOHOro Iporiecca, BO3pacTHBIX ocoOeHHOCTel oOydaronmxcs. B mporpamme 1mo OHOJNIOTHH pear30BaH
MPHHITAI TTPEEMCTBEHHOCTH C M3YYEHHEM OWOJIOTMH Ha ypOBHE OCHOBHOIO oOliero oOpazoBaHMs, Omarojgaps 4emy
MPOCMATPUBACTCSl HAIPABICHHOCTh Ha TOCIENYIONIee pPa3BUTHE OHONOTHMYECKHX 3HAHHHA, OPUEHTHPOBAHHBIX Ha
(hopMHUpOBaHUE €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHHS, TPEIACTABICHUA O 30POBOM
oOpa3e XW3HH, HA BOCIHTAaHHWE OEPEKHOrO OTHOIICHHWS K OKPYXAaomed MpupomHoW cpexe. B mporpamme mo
OMONIOTMH TaKKe MOKa3aHbl BO3MOXXHOCTH Y4eOHOTo TipenMera «buomnorus» B peanuzanuu tpedoBanuit @I'OC COO
K TUIAHHPYEMBIM JIMYHOCTHBIM, METalpeJMETHBIM W TPEIMETHBIM pe3ylibTaTaM OOydeHHS U B (OPMHUPOBAHUU
OCHOBHBIX BUJIOB y4€OHO-TI03HABATEIHHOMN AEATEIbHOCTH 00YJalOIIUXCs 0 OCBOSHHIO COJEPKAHMS OHOIOTMIEeCKOT0
o0pa3oBaHUS Ha YPOBHE CpeaHEro o0mero oopa3oBaHus.

YueOHbIlt mpenMer «buonorms» Ha YpOBHE CpeaHEro o0mero oOpa3oBaHHS 3aBepIiacT OHOIOTHYECKOE
o0pa3oBaHKE B NIIKOJE U OPUEHTHPOBAH HAa PACIIMPEHHE W YriIyOJeHWe 3HAHWH 00y4alolMXcsl O KUBOW MPUPOJE,
OCHOBaX MOJEKYJIIDHOW W KIIETOYHOH OWONoruu, >MOpPHONOTHH M OWOJNOTHMH DPa3BUTHSI, TEHETHKH, CENEKIHH,
OMOTEXHOIOTHH, SBOFONIMOHHOTO YIE€HHUS U IKOJIOTHH.

Nzydenne yueOHOoro mnpenvera «buomorns» Ha yrayOleHHOM YpPOBHE OpPHEHTHPOBAHO Ha TOATOTOBKY
00y4aromuxcsi K MOCHEeNyIOIIEMY MOMyYeHHIO OMOJIOTHYECKOro O0O0pa3oBaHHA B BY3aX M OpPTaHHM3AIUAX CPETHETO
npodeccroHanbHOro obOpazoBaHus. OCHOBY €ro comep:KaHHs COCTaBISIET CHUCTeMa OHOJOTMYECKHX 3HAHHM,
MIONTyYeHHBIX MPH H3yYeHHH OOYYArOIIMMHCS COOTBETCTBYIOIINX CHCTEMAaTHYECKHX pa3/eNioB OMOIOrMH Ha ypOBHE
OCHOBHOTO 00mIero oopazoBanus, B 10—11 kmaccax 3Tu 3HAHUS MOMy4alOT pa3BuUTHE. TaK, pacIIvpeHsl U yriryOIeHb
OWomornyeckre 3HAHWS O PACTeHHAX, JKHBOTHBIX, TpuOax, OakTepusix, OpraHU3Me dYelOoBeKa, OOIUX
3aKOHOMEPHOCTSIX KHU3HH, IOMOJTHHUTEIHHO BKIFOYEHBI OHMONOTWYECKHE CBEACHUS NPUKIAIHOTO W TTOMCKOBOTO
Xapakrepa, KOTOpbIe MOXHO HCIIONB30BaTh KaK OPUEHTHPHI IS MOCIEAyromero Bbibopa mpodeccuu. BozmoxkHa
TaK)Ke WHTErparysi OMOJOTHYeCKNX 3HAaHWH C COOTBETCTBYIOIIMMH 3HAHUSIMH, MONYyYESHHBIMU OOYYArOIIUMUCS TIPH
M3y4eHUN (U3HKH, XUMUH, Teorpadui 1 MaTeMaTHKH.

CtpykTypa mporpaMMbl o ydeOHOMY mpeamMeTy "buornorus" oTpakaeT CHCTEMHO-YPOBHEBBIN W 3BONIOIHOHHBINA
MOIX OBl K M3y4eHnto Ononorun. CorllacHO UM, M3YJarOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CHCTEM pa3HOTO YPOBHSI OpraHW3alliU, 3BONIONHMH OPTaHUYECKOrO MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTHYECcKOro
paszHooOpasus mmaHerkl. Tak, B 10 kiacce m3y4aroTcsi OCHOBBI MOJIEKYIIIPHON M KJIETOYHOW OMONOTHH, SMOPHOIOTHH
U OWOJOTMH Pa3BUTHs, TEHETHKH W CEIEKIHH, OMOTEXHOJNOTMH W CHUHTETHYECKON OWOIIOTHH, aKTyalu3upYIOTCS
3HaHUA OOydarommxcs Mo OOTaHWKe, 300JI0THH, aHaTomuH, (u3monornu dyenmoBeka. B 11 kiacce w3ywarorcs
ABOIIOLIMOHHOE YIE€HUE, OCHOBHI SKOJIOTHH U yUeHHe o Orocdepe.

YueOnsiii npemmer «buonorus» npuzBaH 00ECIEUUTh OCBOCHHE OOYYAIOIIMMUCS OHOJOTMYECKUX TEOpUH u
3aKOHOB, WEH, MPUHIUIIOB W TPaBUJ, JIGKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA,
3HaHUH O CTPOEHWH, MHOr0OOpa3sHH U OCOOCHHOCTSIX KJIETKH, OpraHU3Ma, MOMYJISALUH, OMOLEH03a, IKOCHCTEMBI, O
BBIIAFOIINXCS HAYYHBIX JIOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAaHUAX B OHOJOTMH, TPUKIATHBIX aCIEKTax
Ouoornueckux 3HaHWA. J[nsi pasBUTHUS W TOANEpKAHUS UWHTEpeca OOyYaroIIuXcs K OHOJOrHH Hapsgay Cco
3HAYUTENBHBIM 00BEMOM TEOPETUYECKOr0 MaTepuaia B COACPKAHWU MPOTPAMMBI 110 OUOJOTHH IPETyCMOTPEHO



3HAKOMCTBO C MICTOPUCH CTAHOBIICHUS M Pa3BUTHs TOW WJIM WHOW OOJIACTH OWOJOTHMH, BKIAJAOM OTCUECTBEHHBIX U
3apyOSKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX OUOJOTHUECKUX U HKOJIOTHYCCKUX MPOOIIEM.

Henb n3ydenus yuebHoro npeamera «bruonorus» Ha yriyOnéHHOM ypoBHE — OBlaJicHHE 00yYaroIUMHCS 3HAHUSIMU
0 CTPYKTYpHO-(PYHKIIMOHAILHON OpraHU3alluy KUBBIX CHCTEM Pa3HOT0 paHra U NprHoOpeTeHre yMEHHH NCTI0NIb30BaTh
9TH 3HaHUS B ()OPMHUPOBAHMM MHTEpeca K ONpeAciEHHON obOnacTh nmpodecCHOHaNbHOM NEeITeNbHOCTH, CBSI3aHHOU C
Ouomnoruei, Ui K BEIOOPY Y4eOHOT0 3aBeJCHUS AJIsl MPOLOIDKEHUS] OMOIOTHYeCKOro 00pa3oBaHHUs.

Hoctmkenne menu wu3ydeHus ydeOHoro mnpeamera «buonmorust» Ha yrayOnéHHOM ypoBHE oOOecredrBacTCs
pelIeHueM CIeyIoMUX 3a1ay:

» OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMbl OHMOJIOIMYECKUX 3HAHUM: 00 OCHOBHBIX OHOJIOTMYECKHX TEOPHUSX,
KOHIICNIIIVMSIX, THIOTe3aX, 3aKOHaX, B3aKOHOMEPHOCTSX W TpaBWiaX, COCTaBISIIOIIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSX OMOJIOTHYECKHX CHUCTEM
(kIeTKa, OpraHu3M, MOIMYJISIUS, BII, OMOTeoleH03, Onocdepa); 0 BBIAAIOMMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHMAX B OHOJIOTHH;

> O03HAKOMJICHHE OOYYaIOUIMXCS C METOJIaMH IIO3HAHUS JKUBOW MPHPOJBI: HCCIEAOBATEIBCKUMUA METOJAMH
OMONOTMYECKUX HAyK (MOJEKYISIpHOH W KIETOYHOW OHONOruM, 3MOpPUOJIOTMHM W OWOJNOTHH PAa3BHTHS,
TEHETHKH W CEeJIEKIH, OMOTEXHOJIOTHH ¥ CHHTETHYECKOW OMOJIOTHH, TaJICOHTOJIOTHH, SKOJIIOTHH); METOJaMHU
CaMOCTOSTEILHOTO MPOBENEHNsT OMONIOTHYECKMX UCCIIeIOBaHUI B TabopaTopuu U B pupoje (HabIroaeHue,
W3MepEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE);

> OBIaJicHHE OOYYaIONIMMHUCS YMEHHSIMH: CaMOCTOSTEILHO HaXOJWTh, AaHAIMU3UPOBATh M HCIIOIH30BAThH
OMoNornueckyro  MHGOpPMAIMIO; IOJIb30BATHCS  OMOJIOTMYECKOW  TEPMHUHOJIOIMEH W CHMBOJIUKOI;
yCTAaHABJIMBATh CBSI3b MEKJY pa3BUTHEM OHOJOTUM U CONMATBHO-KOHOMUYECKUMHU U JKOJIOTMYECKHMH
npobieMaMy YelTOBEYeCTBa; OLIEHUBATH MOCIICACTBHUS CBOCH JIEATENBHOCTH 10 OTHOUICHUIO K OKPYXKaroIeH
MIPUPOHON cpejie, COOCTBEHHOMY 37I0POBBIO U 37I0POBBIO OKPYKAIOIIHX JIt0JIeH; 000CHOBBIBATH U COONIOJIATH
Mepbl TPOQMIAKTHKA HH(GEKIIMOHHBIX 3a00JeBaHuil, MpaBWiia TOBEACHWS B TMPHPOAEC W oOOecredeHHs
0e301MacHOCTH COOCTBEHHOMN JKM3HEEITETFHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX MPUPOJAHOTO U TEXHOT'€HHOTO
XapakTepa; XapakTepH30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBITHS B 00JIACTH OHOJIOTHH;

» pa3BUTHE Yy OOYYaIONIMXCS WHTEIUIEKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH B TIpollecce 3HAKOMCTBA C
BBIIAIOIIUMUCS OTKPBITUSMHU U COBPEMEHHBIMH HCCIIEIOBAaHUSMHU B OMOJIOTHH, PEIIaeMbIMH €10 MPOOIeMaMu,
METOJIOTIOTHEH OMOJIOTHYECKOTr0 MCCIENOBAHUS, TPOBEICHUS IKCIIEPUMEHTAIBHBIX MCCIEIOBAHIH, PEIIeHIs
OMONIOTMUECKHX 32124, MOACIUPOBAHUS OMOJIOTHYECKIX 00BEKTOB U MPOIECCOB;

» BOCHHUTaHHUE y 00y4YaroIUXCsl IICHHOCTHOTO OTHOLICHUS K YKHUBOM MIPUPOJIC B IIEJIOM U K OT/ICEHBIM €€
00BEeKTaM U SBIICHHSIM; (POPMHUPOBaHNE SKOJIOTHYECKOH, TEHETHIECKON TPAMOTHOCTH, OOIIel KyJIbTypHI
TIOBEIEHUS B IIPUPOJIE; MHTETPAINN €CTECTBEHHO-HAYYHBIX 3HAHUIA;

» TnpuoOpereHre OOYYaIONIMMHUCS KOMIETEHTHOCTH B pAIlMOHAILHOM IMPHPOJONONBE30BaHUM (COOJIOICHHE

TIpaBUJI TIOBENIEHUS B TIPUPOE, OXPAHBI BHIOB, YKOCHCTEM, OMOChephl), COXpaHSHHH COOCTBEHHOTO 3I0POBbS
U 30pOBBS OKpYKaIUX Jofeil (cobmogeHns wmep mpoduiIakTUKkd 3a0oneBaHui, obecredeHne
0€30IMaCHOCTH KU3HEESITENFHOCTH B YPE3BBIYAMHBIX CUTYAIUAX MPUPOTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha
OCHOBE HCITONIb30BaHUS OMOIOTUYECKUX 3HAHUA U YMEHUH B TIOBCETHEBHON KU3HHU;

» CO3JaHHMe YCIOBHH JIi OCO3HAHHOTO BHIOOpPa OOYYAIONIMMUCS HHIUBUIYATbHOW 00pa3oBaTelbHON
TPaeKTOPHH, CIIOCOOCTBYIOIIEH MOCIEeNyIoImeMy MpodheCCHOHATBPHOMY CaMOOIIPEIEIEHNI0, B COOTBETCTBUH C
WHIUBUIYaTbHBIMA HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OOmee 9wCIO YacoB, OTBENEHHBIX HA HM3y4YeHHE OWONOTMM Ha YIIyOJIEeHHOM YypPOBHE CpPETHEr0 OOIIero
obpasoBaHnus, coctaBisier 204 gaca: B 10 xiacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102 gaca (3 4gaca B
HEJICITIO).

Otbop opraHM3alMOHHBIX (HOPM, METOAOB M CpPEACTB OOYy4eHUs OWONOTHH OCYIIECTBISAETCS C Y4ETOM
cnenu(uKN ero conep)KaHus W HANPaBICHHOCTH HA MPOJOIDKEHHE OWOIOrHYecKOro O0O0pa3oBaHUs B OpPT aHU3AIUIX
cpenHero mpog)eCCHOHAIBHOTO U BBICIIIEr0 00pa30BaHUsI.

OO0s3aTeIbHBIM  YCIIOBHEM TIIpH  OOy4YeHWH OWoNornd Ha YriyOnEHHOM YypOBHE SBISETCS TIPOBENEHUE
a00paTOPHBIX M TpaKTU4YeckuX pador. Taxke ydactue oOydarOUIMXCS B BBINOJHEHWW TMPOEKTHBIX M Y4eOHO-
WCCIIEJIOBATEIBCKUX PabOT, TeMaTHKa KOTOPBIX OMNPEJENSIEeTCS yYUTENIeM Ha OCHOBE WMEIOIIMXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MPHUPOIHBIX YCIOBUU.



COJAEPXKXAHUE OBYYEHUA

10 KUIACC

ConeprxaHue MporpaMMel, BBIIIEIEHHOE KYpPCU80M, HE BXOAUT B MPOBEPKY rOCYIapCTBEHHOW UTOrOBOW aTTecTalllu
(THUA).

Tema 1. Buosiorust Kak HayKa

CoBpemeHHast OMoJOrUsl — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BuTusi OHoNOoruu. buonornueckne Hayku u
n3ydaeMbic UMH pobiaembl. DyHIaMeHTalIbHbIC, TPUKIIaIHbIC U TIOUCKOBBIC HAYYHBIC HCCICAOBAHUS B OMOJIOTHH.

3nayeHue Owonoru B (OPMHUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAy4HOW KapTuHbl wmwupa. [Ipodeccun,
CBsi3aHHBIE ¢ Owonoruel. 3HadeHUEe OMOJIOTMH B TMPAKTUYECKOW ESTETPHOCTH YEIOBEKA: MEAWIUHE, CEeTbCKOM
X034HCTBE, MPOMBIIIJICHHOCTH, OXpaHe MPUPO/IBL.
JdeMoHcTpaunu
[optpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, Y. Iapseii, I'. Mengens, B. .
Bepnanckwuii, U. I1. ITasnos, U. Y. Meunukos, H. W. Basunios, H. B. Tumodeer-Pecorckuii, /Hx. Yorcon, ®. Kpuk,
. K. bensies.
Tabaunsl u cxembl: «CBsI3b OHOJIOTHH C IPYTUMH HayKaMuy, «CHcTeMa OMOJIOrnYecKuX HayK».

Tema 2. )KuBble cucTeMbl M MX H3yYeHHE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosoruu. CBOHCTBA JKUBBIX CHCTEM: €AMHCTBO XHMMHYECKOI'0 COCTaBa,
JTUCKPETHOCTh M IIEJIOCTHOCTh, CIOXKHOCTb M YIOPSJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPIaHM3ALNs,
CaMOBOCTIPOM3BEICHNUE, PA3PAXKUMOCTh, U3MEHIHBOCTH, POCT U Pa3BHUTHE.

YPpoBHM OpraHu3allMy >KUBBIX CUCTEM: MOJIEKYJISIPHBINA, KIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJISLUOHHO-
BHJIOBOH, 9KOCHCTEMHBIH (OHOreoneHoTHYecKuii), Onocdepusrit. [Ipormecchl, MPOUCXOASNIHE B JKUBBIX CHCTEMaX.
OcHOBHBIE TPU3HAKA KUBOT0. JKU3HB Kak opMa CyliecTBOBaHMS MaTepuu. Hayku, n3ydaromiye ;KuBble CHCTEMBI Ha
Pa3HBIX YPOBHSAX OpTaHH3aIlIH.

Wzyuenne >kuBBIX cHcTeM. Meroapl Ouonormueckod Hayku. HaOmopeHuwe, uW3MepeHHE, 3KCIEPHUMEHT,
cucreMaTu3anus, MeraaHanu3. [loHsaTHE 0 3aBUCUMON M HE3aBUCUMOW mepeMeHHOoM. [InmaHnnpoBanue 3KCriepUMEHTa.
ITocranoBka u mpoBepka rumore3. HymneBas rumore3a. [lomstue BbIOOpKM W e€ mocToBepHOCTB. Pa3dpoc B
Ouonornueckux JaHHbIX. OLEHKa JOCTOBEPHOCTU IIONYYEHHBIX pe3ylbTaToB. [IpHMUMHBI HUCKa)K€HHS DPE3YJIbTaTOB
JKCIepUMeHTa. [IoHATHE CTaTHCTUYECKOTO TECTa.

JdeMoHCcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «buomornueckue cucremb», «CBONCTBA KUBOH MaTepUm»,
«YPOBHH OpraHM3allUM KUBOM MPUpPOnbl», «CTpoeHUE KUBOTHON KIETKN», « TkaHM KUBOTHBIX», «CHUCTEMBbl OPraHOB
YeII0BeYeCcKOro opranmusMay, «bruoreomenosy, «buochepa», «MeToabl H3ydeHHS KUBOH TPUPOIIBI».

Oo6opyaoBanue: 1abopaTopHOe 000PYIOBaHHE ISl TIPOBENCHIS HAOIIOAeHUH, H3MEPEHHIA, IKCIIEPUMEHTOB.
IIpakTH4yeckas padora «/crnone30BaHNe pa3InYHBIX METONOB IIPH U3YYECHUH JKUBBIX CUCTEM.

Tema 3. Buosiorusi kJjeTku

Kierka — cTpykTypHO-QYHKIHMOHANBHAS €OWHHIA XUBOro. VMcropusi oTkpbeITHs Kierkd. Paborer P. ['yka, A.
Jlepenryka. Kmerounass teopuss (T. IllBamn, M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJOXEHHS COBPEMEHHOM
KJIETOYHOI TEOpUH.

Meropl MONEKYJISIPHOM U KIETOYHOW OMONIOTHMH: MUKPOCKOIUS, XpoMaTorpadusi, 351eKTpodope3, METOA MEUEHBIX
aToMOB, IuddepeHnnanbHoe HeHTpUGYTUPOBaHUE, KYIbTUBUPOBAHUE KICTOK. M3yuenue @Qurkcuposanmsvix KIemox.
OnekTpoHHAast MUKpOcKonusl. Kongokanshas muxpockonus. Bumansnoe (npudicusnennoe) usyienue Kiemox.
JdeMoHcTpanuu
[optperst: P. I'yk, A. JleBenryk, T. llIsann, M. Ulnelinen, P. Bupxos, K. M. bap.

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «JIEKTPOHHBIM MUKpOCKOM», «VcTopusi pa3BUTHSL METO/OB
MUKPOCKOITUI.

O6opynoBaHue: CBETOBONH MUKPOCKOI, MUKPOIPENapaThl paCTUTEIbHBIX, d)KHBOTHBIX 1 OaKTEpHUaIbHBIX KJICTOK.

IIpakTnyeckass pab6ora «/3yueHne METONOB KIETOYHOW Owonoruu (xpomarorpadus, 3JIEKTpodopes,
muddepennuansaoe eHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi opranu3anus KI1eTKH

XUMHUECKHH COCTaB KJIETKH. Makpo-, MUKPO- M YJIBTPaMHUKpO3JeMeHTbl. Boga u e€ ponb Kak pacTBOPHUTENS,
peareHra, y4yacTue B CTPYKTYPUPOBAHHHU KIETKH, TEIJIOPEryIsAUMU. MuHepalbHbIe BEIIECTBA KJIETKH, HX
Ouonoruyeckast posib. Poib KaTHOHOB M aHUOHOB B KIIETKE.

Oprannveckue BemecTBa KiIeTKH. buonormuyeckne mnonuMepsl. benkn. AMHMHOKHCIOTHBIM cocTaB OENKOB.
Crpykrypbl OenkoBoii Monekynsl. [lepBuunas crTpykTypa Oenka, mnenTuaHas CBsS3b. BropuuHnasi, TperuuHas,



YyeTBepTHUHAs CTPYKTyphl. JeHatypanus. CBoiictBa OenkoB. Knaccudukanus OenkoB. buomormueckue ¢yHKIUH
6enkoB. [lpuonui.

VYrieBonsl. MoHOCaXapuabl, TUCaxapyuibl, OJUTrOCaXapuabl U moiucaxapuapl. OOLMiA MiaH CTpoeHus U (PU3HMKO-
XHUMHYECKUE CBOWCTBA yrieBoaoB. buonornueckue GpyHKINN YIIE€BOAOB.

Jlunuppl. ['mapodunbHO-rHIpodoOHBIE cBoicTBa. Knaccudukanus munuaoB. Tpuriaunepuabl, (Qocdonumuabl,
BOCKH, cTepouzbl. buonornueckue ¢yHkumu aunuaoB. OOmIue cBOicTBa OMONOTMYECKHMX MeMOpaH — TEKydecTb,
CIOCOOHOCTB K CaMO3aMbIKaHHIO, TTOMYITPOHULIAEMOCTb.

Hyxneunossie kucnotel. JHK wu PHK. Crpoenne HykimenHoBbIXx Kucnor. Hykneorunsl. [Ipunimn
komiuieMeHTapHoctd. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas coupans. MeCTOHaXOXIeHHE U
ouonoruueckue pynkuuu JHK. Buast PHK. ®yakuun PHK B knerke.

Crtpoerne monekyiasl AT®. Makpospruueckue cBsi3u B Moiiekyie AT®. Buonornueckue ¢ynkiuu ATO.
BoccranoBneHHble IEpeHOCUNKY, UX GYHKIUHU B KIETKe. [pyeue nykaeozuompugocpamvr (HTD). CexBeHUpOBaHUE
JHK. Memoout cenomuxu, mpanckpunmomuxy, npomeoMuKu.

CtpykrypHasi Ouojiorus: OHOXMMHYECKHE W OHMO(U3MYECKHE HCCICIOBAaHUS COCTaBa U IMPOCTPAHCTBEHHOMH
CTPYKTYpBI OHOMOIIEKyI. Modenupoganue cmpykmypul i QyHKYull 6UOMONEKYL U ux Komniekcos. Komnviomepnuiil
OU3AUH U OP2AHUYECKUL CUHME3 OUOMONEKY U UX HENPUPOOHBIX AHATLO208.

JdemMoHcTpanun
Hoptpersr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C. [pysunep.
Huarpammbl: «PacnpeneneHne XUMHUYECKHUX BJEMEHTOB B HEKHUBOM mpupone», «PacnpeneneHue XUMHUUYECKUX

3JIEMEHTOB B KUBOM MIPUPOJIEN.

Tabnumer u cxemsbr: «[lepromuyeckas TabIUIA XUMUYECKHX 3JIEMEHTOBY, «CTpOSHHE MOJIEKYITBI BOJIBI», «BerecTsa B
COCTaBe OpraHU3MoOB», «CTpoeHHE MOJEKYNIBI Oenka», «CTPYyKTypbl OEIKOBON MOJEKYNb», «CTpOCHHE MOJIEKYI
yriieBoioB», «CTpoeHre MOJeKyJ 1 TUIHI0BY, «HykienHOBbBIE KHCIOTE, «CTpoenue Monekyibl ATDy.
Ob6opynoBanue: XUMHYECKas Mocyaa 1 000pyJI0BaHHE.

JlaGopaTropHasi padora «OOHapyx)eHHe OCIKOB C IIOMOIIBIO KAUECTBEHHBIX PEAKIIUi.

JlaGopaTopHas pabdora «lccieqoBaHrne HYKJIEHHOBBIX KHUCIIOT, BBIZCICHHBIX U3 KIIETOK Pa3INIHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne U GyHKIIUM KJIETKH

Turmbl KIETOK: yKapuoTHUYECcKas: H mpokapuoTHueckas. CTpyKTypHO-() YHKIIHOHATIBHBIE 00pa30BaHHS KIETKH.

CrpoeHre TPOKAPHOTHYIECKOM KieTku. Kierounas creHka Oakrepwii W apxei. OCOOCHHOCTH CTPOSHHS
rerepoTpodHON U aBTOTPOGHON IPOKAPHOTHUECKUX KIIETOK. MEeCTO ¥ pojib IPOKApUOT B OMOIICHO3aX.

Ctpoerrie W (QYHKIMOHHPOBAaHME »JyKapuoTWdeckod KierTkd. llmasmatndeckas wmemOpana (ma3MajieMma).
CrtpykTypa Ma3MaTHYeCKOW MeMOpaHBI. TpaHCIIOPT BeIIecTB depe3 IUIa3MaTUYeCKyl0 MeMOpaHy: MacCHBHBIM
(muddysus, obmeruénnas muddy3us), axkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIA AKTUBHBIA  TPAHCIOPT).
[Homynponuntiaemocts MeMmOpanbl. PaboTta HaTpwif-kammeBOro Hacoca. OHIOIWTO3: IMHHOIMWTO3, (haroruros.
Ox3ounto3. Kierounas creaka. CTpykTypa u (YYHKIINH KIETOYHON CTEHKH PacTeHU, rprOoB.

Hurorurazma. Ilurosoms. I{urockemer. JIpmwkeHwme 1uTomiasmMel. OpraHownmbl KieTkd. OmgHOMeMOpaHHBIC
opraHounbl KieTkd: 3HmpomnazMatideckas cerb (OIIC), ammapaTt ['ombmku, TH30COMBI, UX CTpOEHUE M (DYHKITHH.
BzanmocBs3p oqHOMEMOpaHHBIX OpraHouA0B KieTkn. CTpOEHUE TPAHYIAPHOTO PETUKYITyMa. Mexanuzm HanpasieHus
benkos 6 OIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkwii (arpaHyISpHBIN)
SHZOIUTa3MaTHYecKuid peTukynyMm. CekperopHas (yHkius ammapara [ombmku. Moouguxayua derxoe 6 annapame
Tonvoorcu. Copmuposxa bOenxoe 6 annapame Ionvosicu. TpaHCTIOPT BelIecTB B KJIETKE. Bakyomn pacTUTEThHBIX
kieTok. Kierounslii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOWABI KJIETKA: MUTOXOHIPHH, TUTACTUABL [Ipoucxodcoerue MUumoxoHOputl u niacmuo.
Cumbuocenes (K.C. Mepeaxckosckuiu, JI. Mapeyauc). Ctpoenre n GpyHKuMH MUTOXOHIApUHM W tuiactul. llepBuuHble,
BTOPUYHBIE W CIOXKHBIE TUIACTUIBI (POTOCHHTE3UPYIOUIMX DYKApHOT. XJIIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIIINX PaCTEHUH.

HememOpannbpie opranowabl kietkn CTpoeHWe M (QYHKIMM HEMEMOpPAHHBIX OpPTaHOMIOB KIETKA. PUOOCOMBI
Ilpomescymounvie puramenmsi. MHUKPOPUIAMEHTB. AKmuHogvle Mukpoguiamermol. MBIIIEYHBIE KIIETKH.
Axmunogvle KOMnOHEHMbl Hembluleunvlx Kiemok. Mukporpy6ouku. Kierounsiii nentp. CTpoeHue M JABHKEHHE
KTYTUKOB M pecHUYeK. MUKpOoTpyOouKH nuToruia3Mel. LlenTpuons. berxu, accoyuuposanuvie ¢ MUKpODUIAMEHMAMU
u muxpompybouxamu. Momopnvie benxu.

Anpo. Obonouka sapa, XpOMaTWH, KapuoIliasMma, SAPBILIKH, UX CTpoeHHEe M (YHKUUHU. SaepHblid OenKOBBIN
MaTpukc. [IpocTpaHcTBEHHOE PACHONOKEHHE XPOMOCOM B HMHTEp(asHOM sape. Jyxpomamun u 2emepoxpomMamuH.
Benku xpoMaTiHa — rUCTOHBL. JJunamuxa a0epHoti 00010uKu 8 Mumose. AdepHulii mpancnopm.

Knerounsie Bximtouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKaproT (PacTUTEIbHOM, )KUBOTHOU, TPHOHOM).



JdemMoHcTpanun

optpetri: K.C. Mepexxkonckuii, JI. Maprymuc.

Tabmuupt u cxembl: «CTpoeHHE SYKapHOTHYECKOH KieTkn», «CTpoeHHe >KMBOTHOW KieTkn», «CTpoeHue
pacTUTENbHON KIeTKN», «CTpoeHrEe MUTOXOHAPUINY, «Sapoy», «CTpoeHne NPOKapHOTHYECKON KIICTKI.
O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIIpPENapaThl PAaCTUTEIbHBIX, JKHBOTHBIX KJIIETOK, MHUKPOIpErnapaThl
OaKTepUaIbHBIX KIIETOK.

JlabopatopHas padota «/3yueHue CTpOSHUS KJIETOK Pa3TMYHBIX OPTaHU3MOBY.

IpakTuyeckas padora «/3ydeHne CBOWCTB KIICTOUHOW MEMOpPaHBD».

JlaGopaTtopnas paGora «lccrnegoBaHue mIa3Moin3a U AMIa3MOIN3a B PACTUTENBHBIX KIIETKaxX».

[pakTuyeckas padora «/3yueHue ABMKEHUS [IUTOIUIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M PeBpallleHN e JHEPTUHU B KJIeTKe

AcCCUMWIISAIUSL U JUCCUMWIAIMUS — JBE CTOpOHBI MeTabonm3ma. Tumbl OOMEHa BeIIECTB: aBTOTPOHBIA M
rerepoTpodHBIA. YyacTue KHCIopoa B 0OMEHHBIX TpolieccaX. JHepreTuieckoe odecrnedeHne KIeTKU: peBpaiieHne
AT® B obOmeHHbIX mporeccax. DepMeHTATUBHBIN XapakTep peakluil KIeTo4Horo Mmeradonmu3ma. DepMEeHTHI, MX
CTpOEHHE, CBOWCTBA 1 MeXxaHu3M JelicTBus. KopepmenTsl. OTnuuus GepMEeHTOB OT HEOPTaHUYECKHX KaTaln3aTOPOB.
Benku-aktuBaTOpHl M OENKH-WHTUOMTOPHI. 3aBHCUMOCTH CKOPOCTH (EPMEHTATHBHBIX PEAKIHHA OT pPa3IHYHBIX
(hakTOpOB.

[epBu4HBINA CHHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCHHTE3. AHOKCUCEHHbII U OKCUSEHHbIN (hOMOCUHmMES Y
baxkmeputl. Ceemocobuparowjue nueMeHmsl U NUSMEHMbl PeaKYUuoHHo20 yeHmpa. Pomb XJIOpOIIacToB B TpoIliecce
¢dorocuntesza. CeroBast u TeMHoBast $aszbl. Pomoovixanue, Cz., Ca. u CAM-munvl pomocunmesa. [IpogyKTHBHOCTD
¢dorocunTe3a. BimsiHue pa3nmuuHbix GaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHUPHUIUPYIONIHE OaKTepHH, Kene300aKTepHu,
cepobaKTepHH, BOIOPOIHbIC OAKTEPUH. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHbie opraHu3Mbl. Bujpl Opoxxenus. [IpoaykThl OpOoXKEHUsT M MX HUCIONB30BAaHKUE YEIOBEKOM. AHA3pPOOHBIC
MHUKPOOPraHU3MbI KaK 00bEKThI OMOTEXHOJOTHH ¥ BO30YIUTEIH OOJIe3HEH.

AppoOHBIC OpraHU3MBL. JTalbl YHEpreTHIeckoro oomMerna. [loAroToBUTENBHEIN 3Tall. | KO3 — OECKUCIOPOTHOE
paclerieHue IIII0KO3BI.

buonoruyeckoe OKuciIeHHE, WINM KIETOYHOE JblxaHue. Poimp MHUTOXOHApPHHM B Ipoleccax OHOIOrHYecKoro
okucineHus. lluknmdeckne peaknuu. OKuCIUTENbHOE (OCHOPUITUPOBAHUE. OHepeus MeMOpaHHo20 2padueHma
npomonos. Cunmes ATD: paboma npomonnou ATD-cunmasei. IlpeumyiecTBa aspoOHOr0 MyTH OOMEHA BEIISCTB
repen aHa3poOHBIM. DG (HEKTHBHOCTH SHEPTETHIECKOT0 0OOMEHa.

JdemoHcTpanuu

[Moptpersr: k. [Ipuctmm, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, [1. Mutaemr, I'. A. 3aBap3uH.
Tabmumpr 1 cxembl: «DOTOCHHTE3», «DHEpreTHdecKuid oOMeH», «bnocumHTe3 Oenka», «CtpoeHue depMeHTay,
«XEMOCHHTE3Y.

OOopynoBaHue: CBETOBOM MMKPOCKON, OOOpYyJOBaHHE [UIi IPUTOTOBIEHUS IOCTOSHHBIX M  BPEMEHHBIX
MHUKpPOIPENapaToB.

JlaGopaTopuasi padora «/3ydueHrWe KaTaTMTHYECKOH AaKTUBHOCTH (epMEHTOB (Ha MpUMepe aMuia3bl HWIH
KaTaasbl)».

JlaGopaTopHass padora «/3yueHue (epMEHTATHBHOIO PACILENJICHUS IMEPOKCHUAA BOAOPONA B PACTUTENBbHBIX U
XKHUBOTHBIX KIETKaX».

JlaGopaTopHas pa6oTa «CpaBHeHHE MPOIEcCOB (HOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE IPOLIECCOB OPO’KEHUS U ABIXaHUSD.

Tema 7. HacnencTeeHHass HH(p)OpMALIUS M peajn3anus eé B KJIeTKe

Peaknumn matpuunoro cunresa. [IpHHIMI KOMIIJIEMEHTAPHOCTHM B PEAKLUMSAX MaTPHYHOIO CHHTE3a. Peanmsanus
HacJleJACTBeHHOW WH(popmanyu. ['eHeTudyeckuid Koj, ero cpBoicTBa. TpaHckpuniwms — MaTpudHbldi cuHTe3 PHK.
[IpyuHIMIIBI TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUIEIbHOCTD, aCUMMETPUYHOCTb. Co3pesanue MampuyHolx
PHK ¢ syxapuomuueckoti kniemke. Hexooupyrowue PHK.

Tpancnsauua u e€ sranel. Yuactue TpancnoptHeix PHK B OmocunTese Oenka. YcnoBusi OmocuHTe3a Oeika.
Konuposanue amuHokucnor. Pons pubocom B OnocunTese Oenka.

Cospemennvle npedcmagnenus o cmpoeruu 2enos. OpraHuzanusi TeHoMa y MPOKapuoT W dyKapuor. Perymsmims
AaKTUBHOCTH T€HOB y MpokapHoT. I'unoreza onepona (. XKako0, XK. Mano). Moaexynapuvie mexanusmvi IKcnpeccuu
eenos y aykapuom. Ponv xpomamuna 6 pecyisyuu pabomwi 2enog. Perynsauusi oOMEHHBIX INPOLECCOB B KIIETKE.
Krerounslit romeocras.



Bupycel — HeknerouHbsie (OpPMBI KU3HM W OOMUTaTHBIE MapasuThl. CTpOEHHE MPOCTHIX U CIIOXKHBIX BUPYCOB,
perpoBupycoB, OakrepuodaroB. Kuszuenuwiti yukn JHK-codepoicawux eupycos, PHK-codepacawux eupycos,
baxmepuogpazos. Obpamnas mpancKkpunyus, pegepmasa, unmezpasa.

BupycHbie 3a0osieBaHus uelloBeKa, KUBOTHBIX, pactenmit. CIINJ[, COVID-19, coumanbHble ¥ MEAMIIMHCKUC
MPOOIEMBI.

buoungopmamura: unmeepayus u anaiuz o6orvuiux maccusos («bigdata») cmpyxmyprvix OuorocuHeckux OaHHbIX.
Hanomexnonozuu 6 buonoeuu u meouyune. Ilpoepammupyemvie ¢pynxyuu denxos. Cnocobvt 00cmagKu 1eKapcms.
JdemMoHcTpanun
[Toptpersi: H. K. Komnsrios, 1. Y. iBaHOBCKUIA.

Tabmuue! u cxembl: «buocunTes 6enkay, «I eHernueckuit Koa», «Bupyce», «bakrepuodaruy.
I[IpakTnyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. JKn3HeHHBIH UK KJIETKH

Knerounsrit nuki, ero nmepuoabl u perynsuus. Matepdaza u muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIONINX B
uHTepdaze. IloaroroBka KIeTkH K JeneHHo. [IpecHHTeTHUECKHi (MIOCTMUTOTHYECKUH), CHHTETHYECKUH U
MOCTCHHTETUYECKUH (TPEMUTOTUYECKUHN ) TTePUOJIbI HHTEP(a3BI.

Matpuunbiit  cunates JHK —  pernukanmsa. I[lpunmuner  permukanuu  JIHK:  kommuiemeHTapHOCTS,
MIOJTyKOHCEPBATUBHBIN CHUHTE3, aHTHMapaienbHocTh. Mexannsm pervukanmu  JIHK. Xpomocomsr. Ctpoenue
xpomocoM. Temomepsl U Tenomepasa. XPOMOCOMHBIH HAOOp KICTKM — KapUOTHUIL. JIUIUIOMIHBIA W TaIlIOMIHBIH
HaOO0pBI XpoMocoM. ["oMoToruyHbIe XpoMOCcOMBI. [10JI0BBIE XPOMOCOMBI.

Henenne kierkn — MuTo3. CTaguM MHUTO3a M TPOHCXOJSINME B HUX Tporecchl. Tumbl muro3a. Kapuoknnes u
UMTOKMHE3. bromornyeckoe 3HaUeHnEe MUTO3a.

Perynsauus mutotndeckoro mukia kiaerku. [IporpamMMupyemas kjaerodHas rudenb — armonTos.

Krnerounoe sipo, XpoMocombl, (pyHKIMOHaNbHAsE TeHOMUKA. Mexanuzmuvl nponugepayuu, ougpepenyuposxu,
cmapenus u eubenu kiemox. «L{ughposas knemrxay — buoungopmamuyeckue Mooenu GyHKYUOHUPOBAHUS KIeMKU.
JdemoHcTpanuu
Tabmump! 1 cxeMbl: « KU3HESHHBIA UK KISTKN», «MuT03», «CTpoeHne xpoMmocomy, «Pemmukarms JTHK».
O6opynoBaHue: CBETOBOW MHUKPOCKOIM, MEKpoOIpenapaTsl: «MHTO3 B KIIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas pa6oTa «/3ydeHrne XpoMOCOM Ha TOTOBBIX MHUKpOIIpErapaTaxy.
JlabopatopHas padora «HabmoneHne MuTo3a B KIIETKaX KOHUHMKA KOpEIIKa Jiyka (Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoeHue U pyHKIMH OPraHU3MOB

buonornyeckoe pasaoobpasue opranu3MoB. OIHOKIETOYHBIE, KOIOHHATBFHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3HEAEATEIHHOCTH OJHOKIETOYHBIX OPTaHM3MOB. bakTepnu, apXxeu, OJTHOKIETOYHBIC
rpuOBI, OAHOKJIETOYHBIE BOAOPOCIH, APYTHe MPOTUCTHL. KooHnaIhHbIE OpTaHU3MBL.

B3anmocBs3p 9acTeii MHOTOKIIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl M CHCTEMBI OopraHoB. OpraHm3M Kak eInHOe
uenoe. ['omeocras.

Tkaam pacrenuii. THIBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IOKPOBHAS, IPOBOIAIIAS, OCHOBHAS,
MexaHndeckas. OcOOEHHOCTH CTpOeHws, PYHKIIUH 1 PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUH.

TkaHu >KUBOTHBIX U YeJIOBEKA. THUIBI dKUBOTHBIX TKAHEH: AIUTENUANIbHAS, COCIUHUTENbHAsI, MbIIIIEYHAsl, HEPBHASL.
OcobeHHOCTH CTpOeHws, PYHKITUI U PacIlONOKEHHs TKaHe B OpTaHaX KUBOTHBIX M UEIIOBEKA.

Opraunbl. BereraTuBHbIEC U reHEpaTUBHBIE OpraHbl pacTeHHuil. OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX M YEIOBEKa.
@OYHKIMY OPraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKenaeTsl OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX KMBOTHBIX. HapykHbII
Y BHYTpeHHHUI ckeneT. CTpoeHUEe U TUIIBI COEIUHEHUS KOCTEH.

JlBwkeHue oOpraHm3MoB. JIBM)KEHHWE ONHOKJIIETOYHBIX OpPraHW3MOB: aMEOOWIHOE, KTYTHKOBOE, PECHUYHOE.
JIBr>KEeHUE MHOTOKJIETOYHBIX PACTEHHUI: TPONU3MBblI U HACTUU. J[BI)KEHHE MHOTOKJIETOYHBIX >KMUBOTHBIX U YEJIOBEKA:
MbIedHas cucrema. Peduekc. CkenerHble MBIIIIBI U MX padoTa.

[Iutanue opranusmoB. llornomieHue BOABI, YIIEKUCIOrO ra3a U MHUHEPAJIbHBIX BELIECTB pacTeHUsMU. [lutanue
JKUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPUKIETOYHOE mNuuieBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTHENbI
MULIEBAPUTENBHOrO TpakTa. [luimeBapurensHele xkene3sl. [InmeBapruTensHas cuCTEMa YEIOBEKaA.

Hpixanue opranu3moB. Jlpixanue pacteHuid. [lpixaHue >KUBOTHBIX. J{udQy3usi ra3oB uepe3 MOBEPXHOCTh KIIETKH.
Koxxnoe npixanue. [IpixatensHas moBepxHocTh. JKabepHoe u n€royHoe apixanue. Jpixanne N03BOHOUHBIX )KMBOTHBIX
M 4YelOoBeKa. OBOJIIOLMOHHOE YCIO)KHEHHE CTPOEHHS JIETKMX I03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cHucTeMa
YyenoBeKka. MexaHu3M BEeHTWISIIIAY JIEFKUX Y IITUI] ¥ MICKOIUTAIONMX. Perynsmus apixanus. JpixaTenbHbie 00bEMBI.

TpaHcrIOpT BEIIECTB Y OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHH. TpaHCHOPT BEIIECTB y JKUBOTHBIX.
KpoBenocunas cucrema u e€ opranbl. KpoBeHocHas cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepalle,



KpPOBEHOCHBIE COCYIBl M KpoBb. Kpyru kpoBooOparieHHs. DBOIIOLMMOHHBIE YCIOKHEHHSI CTPOCHHSI KPOBEHOCHOH
CHCTEMBI II03BOHOYHBIX XUBOTHBIX. PaboTa cepana u e€ peryssius.

Brinenenue y oprann3moB. Beiaenenue y pacrenuil. Beinenenue y sxuBoTHbIX. CoKpaTUTeNbHbBIE BaKyond. OpraHsl
BbIenenna. PunbTpanys, ceKkpenus U o0paTHOE BCAChIBAHUE KaK MEXaHH3MBI Pa0OTHl OpraHoB BblaeneHus. CBs3b
MIOJIOCTU TENa C KPOBEHOCHOM M BBIAETUTEIBHOM CHCTEMaMH. BplJiefieHNe y MO3BOHOYHBIX JKUBOTHBIX U YENIOBEKa.
[Mouku. Ctpoenue u pyHKuroHUpOoBanue Heppora. OOpa3oBaHUE MOUH Y YEIOBEKa.

3ammra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTepuil 1 HUCTHI MPOCTEHIIMX. 3amuTa y
MHOT'OKJIETOUHBIX pacTeHuil. Kyrukymna. Cpencrsa macCHBHON M XUMHUYECKOM 3alUThL. OUTOHIIUIBL.

3ammra y MHOTOKIIETOUHBIX )KUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHKIE. 3alMTa Opranu3Ma ot oonesHel. imMmyHHas
cucreMa 4ejoBeka. KIIeTOUHBIH M TyMOpajbHBI HMMYHHTET. BpOKIEHHBIM W MpHOOPETEHHBIN crienuuIecKuii
UMMYyHHTET. Teopus KJIOHaNbHO-celekTHBHOrO uMmMmyHutera (I1. Opmux, ®. M. bepuer, C. Toneragra).
BocnanurensHble OTBETHI OPraHU3MOB. Poib BpOXkIEHHOr0 MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3200JICBAaHHA.

PaznpaxxuMocTs ¥ peryssiiust y OpraHU3MOB. Pa3zapa’kMMOCTh y OAHOKJIETOYHBIX OPraHW3MOB. TaKCHUCHI.
PaznpakuMocTs U peryisinus y pacteHuil. PocToBble BeleCTBa U UX 3HAYCHHUE.

HepBHas cucrema m peduieKTOpHas peryjsiius Yy XHBOTHBIX. HepBHast cucreMa u €€ OTJenbl. DBONIOLUOHHOE
YCIIO)KHEHHE CTPOEHMSI HEPBHOM CHCTEMBI y JKMBOTHBIX. OTJAENbI TOMOBHOI'O MO3ra IO3BOHOYHBIX >KWBOTHBIX.
Pednekc u pediiekropHas ayra. besycioBHbIe H YCIIOBHBIC PeICKCHI.

['ymopanbHas perynsuus U SHAOKPUHHASA CHCTEMa JKMBOTHBIX M deroBeka. JKene3bl SHAOKPUHHON CHCTEMBI M MX
ropMonbl. JlelicTBie TOpMOHOB. B3anMOCBsI3b HEpBHOW W SHIOKPUHHOW cucteM. [ ummnoranamo-rumnodu3apHast
cucreMa.

JdemMoHcTpanun

IToptper: U. I1. ITaBnos.

Tabmuiel 1 cxembl: «OIHOKIETOUHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOJopociny, «bakrepuny», «I[Ipocreiimuney,
«OpraHbl 1BETKOBBIX pacTeHHi», «CHCTeMbl OpraHOB TIIO3BOHOYHBIX JKHBOTHBIX», «BHYTpeHHee cTpoeHme
HaceKOMbIX», «TkaHu pacTeHuit», «KopHeBble cucteMbl», «CTpoeHue cTedisn», «CTpoeHHEe JUCTOBOW IUIACTHHKHY,
«TxaHu KUBOTHBIX», «CKener yenoBekay, «llumeBapurenbHas cuctema», «KpoBeHocHas cucreMay, «/lpixarenpHas
cuctemayn, «HepsHas cuctema», «Koka», «MplmeuHnas cucrteMay, «BbiaenuTenpHas cUCTeMay, «IHIOKpPHHHASL
cucreMa», «CtpoeHue Mbimnb», «MMMyHuTer», «KumeuyHononocTHele»y, «CxemMa NHUTaHUA PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI NO3BOHOYHBIX >KUBOTHBIX», «CTpoeHHMe Tuipbl», «CTpoeHHe IIaHapum», «BHyTpeHHee
CTpoeHHMEe nokaeBoro uepss», «HepBHas cucrema pwio», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMblkatomuxcs», «HepBHas cucrema nrtumy», «HepBHas cucrema Miekonuramomux», «HepBHas cucrema
genmoBekay, «Pediekcy.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIpEHapaThl OAHOKJIETOYHBIX OPraHM3MOB, MHUKpOIIpEHapaThl TKaHEH,
PaKOBHHBI MOJUIIOCKOB, KOJJIEKIIMHM HAaCEKOMBIX, UITIOKOXKUX, >KUBBIE 3K3EMIUIAPHl KOMHATHBIX PacTEHHM, repOapuu
pacTeHMi pa3HbIX OTIEIOB, BIAXHBIE IIPENapaThl )KUBOTHBIX, CKEJIETHl I03BOHOYHBIX, KOMJIEKIIMH O€CIIO3BOHOYHBIX
KHUBOTHBIX, CKEJIET 4eJOBeKa, 000pylOBaHUE IS JEMOHCTPALMU IOYBEHHOTO M BO3AYLIHOI'O NMHMTAaHUS PACTCHUH,
pacuieruieHusl Kpaxmaiga U OelKoB moj aeiicTBueM (epMEeHTOB, OOOpYyIOBaHHE IJISl JIEMOHCTPALUMU OIBITOB IO
W3MEPEHHIO KU3HEHHOHM EMKOCTH JIErKHMX, MEXaHW3Ma JbIXaTEIbHBIX JBMKEHUN, MOJEIH TOJOBHOIO MO3ra
Pa3IUYHBIX )KHBOTHBIX.

JlaGopaTtopuas pa6ora «/3ydeHue TkaHel pacTeHUIN.

JlaGopaTopHas pa6ora «/3ydeHne TKaHeW KUBOTHBIX).

JlaGopaTopHas pa6oTta «/3ydeHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PasmMHOKeHNe U pa3BUTHE OPraHU3MOB

@opMBl pa3sMHOXKEHHSI OpraHU3MOB: Oecronoe (BK/IIOYash BEreTaTMBHOE) M IOJOBOoe. Buapl Gecronoro
Pa3sMHOXKEHHSI: TOYKOBAaHUE, CIIOPYIISIIMS, (parMeHTalLusl, KIOHUPOBaHHE.

[TonoBoe pazmuoxenue. IlonoBeie kaeTku, win ramersl. Meito3. Craauu meiio3a. IloBenenue xpomocoMm B Meitose.
Kpoccunrosep. buonorndeckuii cMbIC Meii03a M MOJIOBOro mporecca. Melo3 U ero Mecto B KU3HEHHOM LIUKIIE
OpPTraHH3MOB.

[IpenzaponpimeBoe pazutre. ['amerorenes y >kuBOTHBIX. [lonoBbie skene3pl. OOpa3oBaHHe W pa3BUTHE IMOJOBBIX
kierok. Cnepmarorenes u ooreHe3. CTpoeHHEe OJIO0BBIX KIIETOK.

OnnonoTBOpeHHe U 3MOPHOHAIBHOE pa3BHTHE XUBOTHBIX. CriocoOBl OIJIOAOTBOPEHUS: HAPYXKHOE, BHYTpPEHHEE.
[TapTenorenes.

WnpuBupyanbHOe pa3BUTHE OPraHM3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa O pa3BUTUU OPTaHU3MOB.
Mopgozcenes — oona uz enagnvix npobnem smopuonrocuu. Konyenyus mopgozenos u mooenu mopgozenesa. Cranun
sMOpHoreHe3a >KMBOTHBIX (Ha mpuMmepe Jiryluku). Jpobnenue. Tumel apoGnenus. [emepmunupogannoe u



HeoepMuHUposanHoe Opobnenue. bnacmyna, munvt 6nacmyn. (OCOOCHHOCTH JPOOJCHHUS MJICKOIMHUTAIOIINX.
3apoapllieBbie TUCTKH (TracTpyssiius). 3akiajKa OpraHoB U TKaHEH M3 3apOJBIIICBBIX JIMCTKOB. B3auMHoe BiusiHUE
yacTell pa3BUBAIOIIErocs 3apofplma (3MOpUoOHANbHAs HMHAYKIMs). 3akiajka IUlaHa CTPOSHHS >KMBOTHOTO Kak
pe3ybTaT MEepapXUUeCKUX B3aMMOJCUCTBHI T'eHOB. BrusHue Ha SMOpHOHANIbHOE Pa3BUTHE Pa3IMYHBIX (aKTOPOB
OKpY’Karollel cpenpl.

Poct u pasButue xuBOTHBIX. [locTamMOpmoHaneHbIN mepuon. [Ipamoe u Hempsimoe pasBuTHe. PaszButue c
MeTaMop(o30M y OECrIO3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. bHoiormueckoe 3HadeHUE MPSIMOTO M HEMPSMOro
pa3BUTHS, X PACHPOCTPAHEHHWE B MPHUPOAE. THUIMBI pocTa >XKUBOTHBIX. DAKTOPHI PEryIAlMH POCTa >KUBOTHBIX U
yenoBeka. CTaiuu MOCTIMOPHOHALHOTO PAa3BHTHS Y JKMBOTHBIX M ueloBeka. [lepHoibl OHTOreHe3a dYelloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKHE MTPOIIECCHI.

PasmMHOxeHue u pasputue pacteHuil. [amerodput u cnopodur. Meiio3 B IKM3HEHHOM IMKIE pacTEHUH.
OOpa3oBaHue Crop B mpoliecce Meio3a. ['amerorenes y pactenuid. OIUIOZOTBOPEHHE U Pa3BUTHUE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OIIIOJIOTBOPEHNE Y IIBETKOBBIX pacTeHni. O0pa3oBaHUE U PA3BUTHE CEMEHH.

MexaHn3MBI peryJsiiiui OHTOT€HE3a Y pAaCTEHUH U )KUBOTHBIX.

JdemMoHcTpanun

Hoptpersi: C. I'. HaBammn, X. [lneman.

Tabmuuelt u  cxembl: «BereraTuBHOe pa3MHOXeHHE», «Tumbl Oecrmonoro pasMHOXKeHHs», «Pa3MHOXeHUe
XJaMUJIOMOHAJbD, «Pa3MHOXEHUE IBIJIEHBI», «Pa3MHOKeHUE TUAPbD», «Meio3», «XpoMocombly, «['aMmeTrorenesy,
«CTpoenune SHIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauW OHTOreHe3ay, «lIpsMoe m HempsiMoe pa3BUTHEN,
«Pa3BuTHe Maiickoro xyka», «Pa3Butne capanum», «Pa3Buthe naArymkuy, «J{BoiHOE OMIOJOTBOPEHHE Y IBETKOBBIX
pactenuit», «CTpoeHrne CeMSH ONHOMONBHBIX W JABYAONBHBIX PAacTEeHHI», «KU3HEHHBIN IMKJI MOPCKOW KaITyCTBD»,
«Ku3HEHHBIN MUK MXay, «KU3HEHHBIN [UKIT NAallOPOTHUKAY, «KU3HEHHBIN LIUKIT COCHBIY.

ObopynoBaHue: CBETOBOM MHKPOCKOII, MUKPOIIPENapaTsl SHIEKIETOK M CIepMaTo30uI0B, Moaenb «L{ukm pa3Butus
JIATYIIKH.

JlaGopaTopHas padora «/3ydeHue cTpoeHHs MOJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIpEnapaTaxy.

IIpakTH4yeckas padoTa «BpIABIeHNE TPU3HAKOB CXOJCTBA 3aPO/BIIIEH TTO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas padoTa «CTpoeHHE OPTaHOB PAa3MHOMKCHHS BBICIIINX PACTCHUI.

Tema 11. I'eneTnka — HAyKa 0 HACJIEICTBEHHOCTH U H3MEHYUBOCTH OPraHU3MOB

Hcroprst cTaHOBJICHUS W Pa3BUTHS T'eHETHKH Kak Haykw. Padoter I'. Mennens, I'. ne ®@pwuza, T. Moprana. Pomb
OTEUECTBEHHBIX YUCHBIX B pa3BuThH reHetuku. Padorer H. K. KombrioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapmeuenxko, 0. A. ®unmumyenko, H. B. Tumodeepa-Pecorckoro.

OCHOBHBIE TEHETHYECKHE TOHSATHS W CHMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIeIbHbIE T€HBI, albTePHATHBHBIC
MIPU3HAKH, JOMHUHAHTHBIA W PEIIECCUBHBIN MPU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YNUCTAs JIWHUS, THOPUIBI, TEHOTHIIL,
(enorun. OCHOBHBIE METO/IBI TEHETUKH: THOPHIOIOTHIECKHNA, ITUTOIOT MUECKHH, MOIIEKYIIPHO-TEHETUIECKIH.
JdemoHcTpanuu
IToptpersi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuii, I'. ]I.
Kapneuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabmuet 1 cxembl: «MeTobl TeHETHKNY, «CXEMBI CKPEIIUBAHUY.
JlaGopaTtopHas padota «J/[po3oduia kak 00bEKT TeHETHUECKIX UCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonornbpuaHoe ckpenuBanue. llepBoiii 3akoH MeHenss — 3aKOH eqUHO00pa3usi THOPHUIIOB TIEPBOTO TTOKOJICHUSI.
[IpaBuno nomuHupoBanus. Bropoil 3akoH Menaenss — 3aKOH paclUCIUIEHUsS OpU3HAKOB. LIuTOnOrmueckue OCHOBBI
MOHOTHOPHTHOTO CKpelBaHus. | umiore3a 4YucTOTH TaMerT.

AHanuzupymoouiee ckpemyBaHue. [IpoMexyTouHbId XapakTep HaclenoBaHus. PacliemnyieHne NpuU3HAKOB MpU
HEMOJIIHOM JOMUHHUPOBAHUMU.

Jurubpuanoe ckpemuBaHue. Tperwit 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO HACJEIOBAHHS MPU3HAKOB.
LuTonormueckrne OCHOBBI AUTHOPUIHOTO CKPEIINBAHMUS.

CueruienHoe HacienoBaHue Ipu3HakoB. Paborer T. Moprana. CrienieHHOe HaclienOBaHHE TE€HOB, HapyIIeHHE
CLIETITICHUS MEX 1Yy reHaMH. XPpOMOCOMHas TEOpHs HACIEACTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIM MEXaHU3M OINPEAEIIEHU T0Ja. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. I"OMOraMeTHbIi
U TeTeporaMeTHbIil noin. ['eHeTnueckas CTpyKTypa HOJOBBIX XpoMocoM. HacnenoBaHue NMpU3HAKOB, CLEMICHHBIX C
TIOJIOM.

I'enorun kak nenoctHas cucrema. [lneliorponns — MHOXKECTBEHHOE EHCTBHE T'eHA. MHOXKECTBEHHBIN aJlyIenn3M.
B3aumonelictBue HeasienbHbIX reHoB. KommementapHocts. Onucrtas. [lonumepusi.



I'enernvecknii KOHTPONb Pa3BUTUSI PACTEHHMM, JKMBOTHBIX M YElIOBEKa, a Takke (PU3HMOJIOTHUYECKHX IMPOLECCOB,
MOBEJICHNS! W KOTHUTHBHBIX (YHKUMH. ['eHeTHuecKrne MeXaHW3Mbl CHUMOHMOTeHe3a, MEXaHW3MBbl B3aWMOJCHCTBUS
«XO3MMH — TapasuT» U «XO3IUH — MUKpOOMOM». | eHeTHuecKre acleKThl KOHTPOJII U U3MEHEHHs HacJeACTBEHHOM
WH(POPMAIIUH B TOKOJICHUAX KIIETOK  OPraHU3MOB.

JdemMoHcTpanun

IToptpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxembl: «[lepBblii U BTOpOil 3akoHBI Mennens», «Tpernit 3akoH MeHpens», «AHaIM3UpPYOIEe
ckpemmBanue», «Henomnoe nomuHupoBanuey», «ClenieHHOE HAacIeJOBaHUE MTPU3HAKOB Yy Apo3oduibhy, «[ eHernka
nona», «Kapuorun uenoBekay», «Kapuorun apozoduinsr»y, «Kapuotum nTHibe»y, «MHOKECTBEHHBIH alJIenn3My,
«B3anmopeicTBrE T€HOBY.

O6opynoBanue: MOAEIb Ul AEMOHCTPAIMH 3aKOHOB €JMHOOOpa3usi THOPHUIOB MEPBOTO MOKOJICHUSI W PACIICILIICHHS
MIPU3HAKOB, MOJIENb /ISl AEMOHCTPALIMM 3aKOHA HE3aBUCHMOI'0 HaclleIOBaHUs IPU3HAKOB, MOJIENb [T IEMOHCTPaLlU
CIIETUIEHHOT'O HACJIeZ0BaHMSI TPU3HAKOB, CBETOBOM MHUKPOCKOI, MUKpomnpenapat: «Jpozoduiay.

IIpakTuyeckas padora «/3ydeHne pe3ylbTaTOB MOHOTHOPUIHOIO CKPEUIMBAHUS Y IPO30(UITBI».

IpakTuyeckas padora «/3ydeHne pe3yabTaToB TUTHOPHIHOTO CKPEIUBAHHS Y APO30(QHITBD).

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiicTBre reHoTHINA U cpefibl IpH GopMupoBannu (eHotuna. M3sMeHunBocTs nMpu3HakoB. KauecTBeHHBIE 1
KOJINYECTBEHHbIE MPU3HAKU. BUAbI N3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIE/ICTBEHHASI.

MoaudurkanmonHass U3MEHYMBOCTb. Poib cpenbl B pOpMUPOBAHWU MOIUGBHUKAIMOHHONW W3MEHYHBOCTH. Hopma
peakiuu npu3Haka. BapuannoHHbIM psa v BapuaiionHas kpuBas (B. Moranncen). CpoiicTBa MOAM(PHUKAIIMOHHON
W3MEHYHMBOCTH.

l'emorunmueckass W3MEHUYMBOCTh. CBOWCTBA TEHOTUIHYECKOW  HM3MEHYMBOCTA. BHABI  TeHOTHITHYECKOM
WM3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KombOunatuBHas m3MeHUMBOCTh. Mei03 M TOJOBOM Mpolecc — OCHOBa KOMOMHATHBHON HM3MEHYMBOCTH. Porb
KOMOMHATHBHON U3MEHYHUBOCTHU B CO3/1aHUM I'€HETUYECKOro pa3HooOpa3us B Ipeenax OJHOIo BUIA.

MyTanyoHHass M3MEHYMBOCTh. Buapl MyTauuili: TIeHHble, XpPOMOCOMHbIE, TI€HOMHble. CIIOHTaHHbIE H
WHAYLHUPOBaHHbIE MyTalMd. SlnepHble M LUTOIUIa3MaTHueckue MyTtanuu. CoMaTHyecKue U II0JIOBbIE MYTAllUH.
IIprynHbl BO3HMKHOBEHUSI MyTalMi. MyTareHbl W WX BJIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOT'O
mporecca. 3aKOH TOMOJIOTHYECKHX psIOB B HacueACTBeHHOW w3MeHunBocTd (H.M. Basuios). Buesnepras
M3MEHYMBOCTb M HACIEICTBEHHOCTD.

Onueenemuxka U 9NULEHOMUKA, pPONb  INUSCHEMUYECKUX (HAKmopos 6 HACIe008aHuUu U  UMEHUUBOCIU
Genomunuueckux npUHAKo8 y OpeaHusMos.

JdemoHcTpanuu

IToptpersi: I'. ne @pus, B. Moranucen, H. U. BaBuios.

Tabmuuelr w  cxembl: «Bugsl wusmeHunBocTH», «Moau(duKaMOHHAs W3MEHYMBOCTH», «KomOumHaTHBHAs
M3MEHYHMBOCTHY, «Meiio3», «OmnogoTBoperney, «I eHeTndeckne 3a00neBanns 4eJI0BeKay, «Buapl MyTaruiiy.
O6opynoBaHue: XUBBIE W TepOapHBIE IK3EMIUIAPHl KOMHATHBIX PacTeHHH, pUCYHKH ((oTtorpadmmu) >KUBOTHBIX C
Pa3IMYHBIMH BUJAMH U3MEHYHBOCTH.

JlaGopaTopnasi padora «lccrenoBaHne 3akoHOMEpHOCTeH Moan(uKaMOHHONW W3MeHYnBOCTH. llocTpoeHue
BAapUaLOHHOIO psfa U BApUaLUOHHOU KPUBOM».

IIpakTuyeckas padora «Mytamuu y 1po30Qriisl (Ha TOTOBBIX MUKpPOIIpENapaTax ).

Tema 14. I'eneTnka 4e0BeKa

Kapuorun uenoBeka. MexayHaponHas mporpaMma HCCIIEOBaHHS T€HOMa 4denoBeka. MeToapl 3ydeHHUs] TeHETHKU
YeJIOBEKa: T'€HEAJIOTMYeCKUi, ONM3HENOBBINH, IUTOr€HETHUECKHH, MOMYJIAIHOHHO-CTATUCTUYECKUH, MOJIEKYJISIPHO-
reHeTnuecknii. COBpeMEHHOE OIpeNeNieHne MeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHHUE, T€HOTUITUPOBAHNE, B TOM
yucie ¢ nomoinsio IIIIP-anamu3a. HacnenctBennsle 3a0oneBaHus 4enoBeka. |'eHHbIE M XPOMOCOMHBIE OONE€3HU
yenoBeka. bBoNE3HM ¢ HACIENCTBEHHOM MpEeNpacHoNOXKEHHOCTBIO. 3HAUYEHHE MENWLIUHCKOM TEHETUKH B
MPEAOTBPAIIEHNH M JICUCHWH T'€HETHYecKUX 3a0o0jeBaHUMN 4enoBeKa. MeIMKO-TeHETHYECKOe KOHCYJIbTHPOBAHUE.
CrBonoBeie  KiIETKH. [lOHATHE «TEHETHMYECKOro TIpy3a». OTHYECKHME acCleKThl MHCCIIEAOBaHUKA B  00JacTH
PEaKTHPOBAHMS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue GakTOphbl MOBBILIEHHON YYBCTBUTENBHOCTH YEIOBEKa K (PU3MYECKOMY U XHUMHUYECKOMY 3arpsA3HEHHIO
OKpysKarolel cpenpl. ['eHeTnueckas MpeapacioaokeHHOCTh YEN0BEKa K MATOIOTHSIM.

JdeMoHcTpanuun
Tabauuel u cxembl: «Kapuotun yenoBekay, «MeToIbl U3ydeHUS] TEHETHKH YeloBeKay, «l eHeTnueckue 3a001eBaHuUs
YeoBeKa.



IIpakTnyeckas padora «CocTaBiaeHHE U aHATIU3 POIOCIOBHOMN».

Tema 15. Cenexkuusi opranusMoB

JloMecTuKkaiusi M CeNeKIus. 3apoXICHHUE celeKiuu u aoMectukanuu. Yuenne H. WM. BasunoBa o Llentpax
MIPOUCXOXKJICHHUSI I MHOT000pa3usi KyJAbTYPHBIX pacTeHUi. Polib celeknuu B CO3aHUU COPTOB PACTCHUN U IOPOJ
KUBOTHBIX. COpT, mopoja, IITaMM. 3aKOH TOMOJOTHYECKHX PSIOB B HACIEACTBEHHOW u3MmenuunBoctu H. U.
BapwiioBa, ero 3HaueHue JUisl CEICKIIMOHHON PabOTHI.

Mertompl CeNeKIMOHHOM paboThl. VICKyCCTBEHHBINM OTOOP: MACCOBBIM M MHIUBUAYaIbHBIN. DTarbl KOMOUHAIIMOHHON
cenekiuu. VcnpITanue NpOM3BOAUTENEH MO MOTOMCTBY. OTOOp IO TEHOTHIYy C IOMOIIBI) OIEHKH (hEeHOTHIIA
MOTOMCTBA M OTOOp IO TEHOTHITY ¢ oMotbio aHanm3a JJTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEIEeKIHOHHOW paboThl. PamuannoHHBIA M XUMHUYECKHH MyTareHe3 Kak
HUCTOYHMK MYyTallMil y KyJbTYPHBIX ()OpM OpraHu3MoB. VICHoib30BaHHE T'€HOMHOIO PEIAKTHPOBAHMSI W METOJOB
pexomOuHaHTHBIX JJHK m1st monmydeHust HCXOMTHOrO MaTepraa Jjisl CENeKIIH.

[onyyenue nonuIuion10B. BHyTpuBHI0Bas rHOpuau3aIusa. BIM3KopoaCTBEHHOE CKpEIMBaHUE, WM UHOPHUJIWHT.
HeponctBennoe ckpeniuBanue, win ayTOpunuHr. ['ereposuc u ero mnpuuuHbl. lcmonb3oBaHue rereposnca B
cenekiuu. OtnanénHas rudpuauzanus. [IpeogoneHrue Oecruioaunss MEKBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CEISKIMU
pacTeHuil U JKUBOTHBIX. «3enénas pesonoyusy.

CoxpaHeHrne W W3YYCHHE TCHETUYECKHX PECypCOB KyIbTYPHBIX PACTCHHH W WX AUKUX POJUYEH I CO3JTaHMS
HOBBIX COPTOB M THOPHJIOB CENbCKOXO3SMCTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuiecKkumu
DPECYPCaMu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX 8 YENAX VAVHUIEHUS CYWeCm8YIOWUX U CO30aHUA
HOBbIX NOPOO, NUHULU U KPOCCO8, 8 MOM HUCNe C NPUMEHEHUEM COBPEeMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL,
nepedosuvlx uoetl U nepCneKmuGHbIX MexHOL02Ul.

JdemMoHcTpanun

IToptpersi: H. U. Basunos, 1. B. Muaypun, I'. JI. Kapmieuenxo, I1. I1. Jlykpstaenko, b. JI. Acraypos, H. bopmoyr, Jl.
K. benses.

Tabmumpt 1 cxembl: «L[eHTPBI TPOUCXOXKAECHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PAaCTeHUN», «3aKOH TOMOJIOTHYECKHUX
PSAIIOB B HACNIEIACTBEHHOW H3MEHIMBOCTHY, «MeTombI ceneKuny, «OTnanéaHas raOpuau3ausn», «MyTareHes.
JlaGopaTtopHas pa6oTa «/3ydueHue copToB KyJIbTYPHBIX PACTEHUH U MOPOJ AOMAIIHUX KUBOTHBIXY.

JlabopaTtopHas padota «/3ydeHre METOMIOB CEIICKITUN PACTCHUID».

IIpakTnyeckasi padora «[IpuBrBKa pacTeHU.

Ikekypeuss «OCHOBHBIE METOABI M JOCTIIKEHHS CENEeKIIMH PACTeHWH W JKMBOTHBIX (HA CEIEKIIMOHHYIO CTaHITUIO,
IJIEMEHHYIO (pepMy, COPTOUCTIBITATENFHBINA YYACTOK, B TEIUIMYHOE XO3HCTBO, B Ja0OPaTOPHIO arpOyHUBEPCUTETA HITH
Hay4JHOTO IEHTPA)».

Tema 16. BuoTexHo0rus ¥ CHHTETHYECKASA OHOJIOTH I

OOBeKTH, HWCMONb3yeMble B OHOTEXHOJOTMH, — KJIETOYHBIE W TKAaHEBbIE KYJIBTYPBl, MHKPOOPTAHU3MBI, WX
xapaktepucTtuka. TpaauiinoHHass OWOTEXHONOTHA: XJeOOolNeueHne, IOMyYeHHe KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEME. Mukpooumonorndeckuii cuaTe3. OOBEKTH MHKPOOHMOJOTHYCCKUX TexHojorni. [Ipom3BomcTBo Oenka,
AMUHOKHUCJIOT U BUTAMUHOB.

CozlaHr€e TEXHOJOTMA M MHCTPYMEHTOB LEJICHANPABICHHOIO W3MEHEHUS! U KOHCTPYUPOBAHUSI TE€HOMOB C LIEJIBIO
TIONTyYeHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COAEPKAINX HE BCTPEUAIOIIEC B MIPHPO/Ie ONOCHHTETHYECKUE ITyTH.

Krnerounas nmxenepus. MeTonbl KylnbTyphl KIETOK M TKaHEH pacTeHWi W KMBOTHBIX. Kpnobanku. Comatnueckas
rUOpUAM3anis W COMaTHYeCKHid SMOpuoreHes. lcrmonmp3oBaHWE TaIlJIOWAOB B CENEKIHH pacTeHud. [lomyyenue
MOHOKJIOHANbHBIX — aHmumes. Mcnonv308aHue MOHOKIOHANbHBIX U NOJAUKIOHANbHbLIX AHMUmMenl 8 MeOouyuHe.
HckyccTBeHHOE OMI0A0TBOpEHUE. PEKOHCTPYKIUS SAULEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METOl TpaHCIIaHTalluU
snep  KIETOK.  TexHono2uu  0300po6ieHus,  KyIbMUuGUPOBAHUs U  MUKDOKIOHANLHOZO — PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHasi M TeHHas WHXeHepus. VICKycCTBeHHBI CHHTE3 TeHa M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK.
Co30anue mMpaHceeHHbIX Opeanu3mos. JIOCTIKEHUS W TEPCHEKTHBBI XPOMOCOMHOW W TEHHOH WHKEHEPHUH.
DKOJIIOTMYECKUE U dTHIECKUE MPOOIIEMbI TeHHON WHKEHEPHUH.

Menunackue onorexHonoruu. [locrrenomuas mudposas meaunuaa. [1IP-muarnoctuka. MerabomoMHBIN aHAIN3,
TEHOLIEHTPUYECKUI aHallM3 MPOTEOMa YeNOBEKa JJI OLEHKH COCTOSHUS €ro 370poBbs. MCronb30BaHUE CTBOJIIOBBIX
knerok. TaprerHas Tepamus paka. 3D-OuomHxeHepus Ui pa3pabOTKu (yHIAMEHTAIBHBIX OCHOB MEIUITUHCKUX
TEXHOJIOTUH, CO3JaHMS KOMIUJIGKCHBIX TKaHEH COYETaHWEM TEXHOJIOTMH TPEXMEPHOro OWONPUHTUHTA W
ckadorauHra A1 penieHus 3a1a9 NepCoOHaTN3NPOBAHHON METUITUHBI.



Co3gaHre BEKTOPHBIX BAaKIUH C b0 OOCCICUeHHS KOMOWHHMPOBAHHOHM 3amuThl OoT Bo3Oyaurteneii OPBU,
YCTaHOBJICHUE MOJEKYIISIPHBIX MeXaHu3MoB (pyHkimonuposanus PHK-comepikamux BUPYCOB, BBI3BIBAIOIIMX OCO0O
OITacHBIC 3a00JICBAHMS YEIOBEKA U JKUBOTHBIX.

JdemMoHcTpanun

Tabmuier u  cxembl: «VICrONb30BaHWE MHUKPOOPTaHW3MOB B IMPOMBINUICHHOM MPOU3BOACTBeY», «KiterouHas
WHXeHepHsl», «[ eHHast UHKCHEPUS».

JlaGopaTtopHasi padora «l/3yueHue 00beKTOB OMOTEXHOJIOTHI.

I[pakTuyeckas padora «llonyueHrne MOJIOYHOKHUCIIBIX MPOYKTOBY.

Ikckypeusi «BHOTEXHOJIOTMS — BaKHEHIAs MPOU3BOMUTENbHAS CHJIAa COBPEMEHHOCTH (HAa OMOTEXHOJIOTHMYECKOE
MIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJTIOIHOHHBIX NMPeICTABIeHHIT B 000N

OpomtornorHas teopus Y. Jlapsuna. [Ipeamockuiki BOZHUKHOBEHUSI AapBUHU3MA. JKWU3HE M HAydHAs I€ITEILHOCTD
Y. JlapBuHa.

JBwxkymue cuibl sBomound BuaoB mo Y. JlapBuHy (BBICOKash WHTEHCHBHOCTh pPa3MHOXKEHHS OpPIraHH3MOB,
HACIIE/ICTBEHHAs! K3MEHYUBOCTh, OOph0a 3a CyliecTBOBaHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIN OTOOD).

Odopmienue cunTeTueckol Teopun dBomonuu (CTD). HelitpanbHas Tteopus sBoironud. CoBpeMeHHas
SBOJIOIIMOHHAST OHOJIOTHSI. 3HAYeHHE 3BOJIIOIMOHHOW TEOpUU B (DOPMHPOBAHUM ECTECTBEHHO-HAYYHOW KAapTHHEI
Mupa.

JdemMoHcTpanun

[Toptpersi: Apucrorens, K. JIuanei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosre, U. Hapsun, C. C. UerBepukos, .
N. Hmaneraysen, Jx. Xonaein, [. K. benses.

Tabmuier u cxembl: «Cucrema sxuBor npuposasl (o K. JlunaHero)», «JlecTHHIA kHMBBIX cymiecTB (1o Jlamapky)y,
«Mexann3Mm (popMHupOBaHMS TPHUCIIOCOOICHUH Y pacTeHHi M XUBOTHEIX (0 Jlamapky)», «Kapra-cxema mapmipyra
nyremectsust Y. lapsunay, «Haxomkm Y. [Japeunay, «®@opMmbel 00phOBI 3a cymiecTBoBaHHE», «Ilopoasl romyOeii»,
«MHoroo0pasue KyJIbTYypHBIX (OpM KamycTbl», «[lopoibl AOMAaITHUX >XKHBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BupoB (mo Y. JlapBumy)», «CXeMa COOTHOIIEHHS MABIDKYIIMX CHJI 3BOTIONHUN», «OCHOBHBIC TIOJOXKCHHS
CHHTETHYECKOI TEOPUH IBOIIOIII.

Tema 2. MMKPOIBOJIOIHUS U €€ pe3yIbTaThl

[NomynsAnns kak seMeHTapHasi equHua dBOIoNH. COBpeMEHHBIE METOBI OIIEHKH TeHETHYEeCKOTro pa3Hoo0pasns
W CTPYKTYpHI monmyisinuii. Vi3MeHeHre TeHO(QOHaa MOMYJSIIHA KaK 3JeMEHTapHOE IBOJIOIMOHHOE SBJIEHHUE. 3aKOH
reaernyeckoro paBHoBecus Jx. Xapau, B. BaitaOepra.

OneMeHTapHbIe ()aKTOPHI (IBIKYIIE CHIIBI) 3BONIONUHA. MyTannoHHEIH mporecc. KoMOMHaTHBHAS M3MEHUYHNBOCTb.
Hpeiid TeHOB — ciydaifHble HEHANpaBJICHHbIE W3MEHEHHs] YacTOT ajulenedl B MOMyJusaX. DQQeKT OCHOBATes.
O gexm bymuiiounoeo eopaviuika. CHUdCEHUE 2eHEMULeCK020 PA3HO00pa3us: npuyuHsl u cieocmesus. llpossenenue
agppexma Opeligha cenos 6 OGoavwiux u manvix nonynayusx. Murparun. M3omsmus momymsinmii: Teorpaduaeckast
(mpocTpaHcTBEHHAs), OHMOTOrHYecKas (PEpOTyKTHBHAS).

EctectBennsiii otbop — Hampapmsomuil (dakrtop sBomonud. DopMBI  €CTECTBEHHOTO O0TOOpa: BUXKYIIHIA,
CTaOMIM3UPYIOMNH, pa3peIBatonnii (Iu3pynTuBHEIA). [logoBoit 0oTO0p. BO3HWKHOBEHVIE W IBONIONHS COITHAIEHOTO
TTOBEIEHUS )KUBOTHBIX.

[IpucmocobIeHHOCT, OpPTaHW3MOB KaK pe3yabTaT MHUKPOIBOIIONUH. BO3HHUKHOBEHWE MPHUCIIOCOOICHUA Y
opraHu3MoB. Apomopdo3bl u uauoamanTanuu. llpumepsl MPHUCIIOCOONEHUH Y OpPTaHW3MOB: MOP(OIOTHYECKHE,
(usnonornyeckune, OMOXuMUUIeckre, nopeaeHdeckrne. OTHOCUTEIBHOCTD MTPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpazoBaHWe Kak pe3yibTaT MHUKPOIBONIONWHU. W3omanus — KiroueBon
tdakrop BumooOpasoBanms. Ilyrm w  cmocoObl  BHIOOOpazoBaHUS:  aiionaTpuyeckoe (reorpadmuueckoe),
CUMIaTpU4ecKoe  (IKOJIOTHYECKOe), «MTHOBEHHOe»  (monuruiouam3anusi, rubOpumusamus). JauTensHOCTh
ABOITIOLIMOHHBIX MTPOIIECCOB.

Mexauu3mbl popMUpoBaHUS OMOIOTHIECKOr0 Pa3HOOOpas3usl.

Ponb sBomonnoHHON OHoNIOrMH B pa3paboTKe HayYHBIX METOAOB COXpaHEeHUs! OnopazHooOpa3us. MUKPOIBOIIOIHS
U KOPBOJIOLMSA NAapa3uUTOB M UX X035ieB. MexaHn3Mbl (OPMHUPOBAHUSI YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI
OOpBOBI ¢ HEH.

JdeMoHcTpanuu
[optpers: C. C. YerBepukos, . Maiip.



Tabmuupl U cxembl: «MyTalMoHHAasT M3MEHYMBOCTHY, «llomynsnmMoHHAs CTpyKTypa Buaay, «Cxema MpOsSBICHHS
3akoHa Xapmu—BainOepra», «/Brkylime CHIBI 3BOJIOUHUNY», «JKOIOTHYECKAs HM30JSLIUS MOMYJSIUN CeBaHCKOM
¢dopenm», «['eorpaduueckas M30MAUSA JTUCTBEHHUIBI CHOMPCKON W JUCTBEHHHIBI AaypcKoity, «llomymsnuoHHbIe
BOJTHBl YHCJIEHHOCTH XHIIHUKOB M >KepTB», «Cxema JIEHCTBHA eCTeCTBEHHOro oTOopay, «Dopmbl OOprOBI 3a
cymecTBoBaHue», «HIycTpuanbHelli MenaHu3Mm», <«OKuBble uckomaembie», «llokpoBUTENbCTBEHHAs! OKpacka
KHUBOTHBIX», «[Ipemympexxaaronias okpacka >XHBOTHBIX», «Du3nonornueckue agantauuny, «llpucmocobieHHOCTH
OpraHu3MoB M e€ OTHOCHUTENbHOCTB», «Kputepum Buma», «Bumbl-noitHukm», «CTpykTypa BHIAa B TPUPOIEY,
«Croco0b1  BH00Opa3oBanus», «l'eorpaduyeckoe BumooOpa3oBaHue TPEX BUAOB JIAHIBIIICH», «IKOIOTHYECKOE
BHUJ000pa30BaHKE BUJIOB CHHULY, «[lomuruionpl pacTeHuit», «KamycTHo-penednsiii THOpHI.

Ob6opynoBanue: repbapuu pacTeHHH, KONJICKIWW HACEKOMBIX, Uydella NTUI W 3Bepell C MpHMEpaMH pa3iHuHBIX
MPHUCIIOCOONICHNH, Yydena NTUIl M 3Beped pa3HbIX BUAOB, repOapuu pacTeHUil ONM3KUX BUAOB, 00Pa30BaBLIMXCS
Pa3IUYHBIMK CIIOCO0aMHU.

JlabopaTtopHas padoTa «BrIsBlIeHHE H3MEHUUBOCTH y 0COOEH OTHOTO BUIA».

JlaGopaTopuas padota «[Ipucrnocobi1eHust OpraHu3MOB U X OTHOCHTEINIbHAS 1EIeco00pa3HOCTh.

JlaGopaTopuasi padoTa «CpaBHEHHE BUIOB 110 MOP(OJIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3soJionus u eé pe3yJbTaThl

Meronpl n3yueHHss MakpodBoonuu. [laneonTonorndeckiue MeToabl u3ydeHus 3Bomonun. [lepexoanbie Gopmbl U
(uIIOreHeTHYeCKIE PSJIbl OPraHU3MOB.

Buoreorpaduueckne meronpl u3ydeHus dBomtonun. CpaBHeHWe (JIOpbl W ¢GayHbl MaTEpHKOB H OCTPOBOB.
buoreorpadudeckue odmacta 3emin. BUABI-9HAEMHUKN U PEITHKTHI.

OMOPHONIOTHYECKHE M CPAaBHUTEIBHO-MOP(OIOTHIECKAE METO/IbI U3yUEeHHUs IBONOIUH. [ eHeTHUeCKHe MEXaHU3MBI
SBOJIOIIMM OHTOTE€HE3a W TIOSBJICHWSI OBOJIOIMOHHBIX HOBIIECTB. [ OMOJOrMYHBIE W AaHAJOTWYHBIC OPTaHEI.
PynmumenTapHbie opraHbl M aTaBU3MbL. MOJIEKYJSIPHO-TEHETUYECKHE, OMOXUMHUYECKHE U MAaTEMaTHYeCKHE METOJIbI
n3y4deHHs BONIONUU. ['oMonorudnbie reHsl. COBpeMeHHbIE METOJIBI TOCTPOCHUS (PHIIOTEHETHIECKUX JIEPEBhEB.

XPOMOCOMHBIE MyTallUM U 3BOJIOLHSI TEHOMOB.

OO6mme 3aKoHOMEpHOCTH (TIpaBWia) OBONIONUHU. [lpunyun cmenst ¢yukyuti. HeoOpaTHMOCTh HBOIIOIHH.
AnanTuBHas paguaiys. HepaBHOMEPHOCTb TEMIIOB IBOJIIOLUHL.

JdemoHcTpanuu

[Toptpersr: K. M. Bap, A. O. KoBanesckuii, ®. Miosutep, 3. ['eKkes.

Tabmuie!l 1 cxeMbl: «DUIOreHETHYCCKHI PSIT JIOMIAIN», K APXCONTEPUKCY», «3Bepo3yoble siiepbl», «Creromnedaibn,
«Punnoduter»y, «CeMeHHBIC NamOPOTHHKW», «buoreorpadguueckne 30HBI 3eMim», «Jpeid KOHTHHEHTOBY,
«Penuktel», «HavanpHble CcTaguu SMOPHOHAJIBHOTO DPA3BUTUS IIO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOrMYHBIE H
aHAJIOTMYHbIE OpraHby, «PyIuMeHTb», «ATaBU3MBL», «XpPOMOCOMHBIE HAOOpHI YeloBeKa U IIUMIIaH3e», «I aBHbIE
HaIpaBJIECHHs SBOIIOLUNY, «OO0IIH1e 3aKOHOMEPHOCTU 3BOJIIOLIUIY.

OOopynoBaHue: KOJUIEKLUH, TepOapuy, MYJSKH HCKONAeMbIX OCTATKOB OPraHM3MOB, MYJISDKM I'OMOJIOTHYHBIX,
aHAJIOTMYHBIX, PyJUMEHTApHBIX OPTaHOB U aTaBU3MOB, KOJIJICKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3sBUTHE KU3HU HA 3emJie

Hayunsie THmoTe3sl MpOUCXOXKISHMS )KU3HU Ha 3emiie. AOHoreHe3 u maHcrepMmus. JJoHaydHbIe MPEICTaBIEHUS O
3apOXKIEHNUH KU3HH (KpealnoHu3M). I'HIoTe3a moCTOSHHOIO caMOo3apOoXKAECHHs KU3HU U €€ ONPOBEPKEHNE OIBITAMU
@. Penu, JI. Cmannannanmy, JI. [lactepa. [Iponcxoxaenre ®u3HU 1 aCTPOOHOTIOTHS.

OcHOBHBIE 3Tallbl HEOPraHWYECKOW 3Bomronud. [Imaneraprast (reonornyeckas) SBOIMIONUA. XUMUIECKask SBOOIIHS.
AOWOTeHHBI CHHTE3 OpraHnyeckux BemlecTB u3 HeopraHmuecknx. Ompitr C. Mumnepa u . FOpu. OGpa3oBanue
noJarMepoB 3 MoHoMepoB. KoanepBaTtHas runoresa A. M. Onapuna, runoresa nepsuaHoro Oynsona J[x. Xonpeiina,
redernyeckas runore3a I'. Mémnepa. Pu6osumsl (T. Yek) u rumoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHH E IPOTOKJIETKH.

Uctopus 3emnu u Mmeroapl e€ u3ydeHus. Vckomaemble OpraHMYecKH€ OCTaTKH. | €0XpoHONOrus u e€ Merombl.
OtHocuTenbHast U a0COMIOTHASI TEOXPOHOIOTUs. [ e0XpoHOIOrnuecKas mKana: 30Hbl, 3Pbl, HEPHOBI, FTTIOXH.

HauanpHeie 3Tansl oprannyeckoil 3somonuy. [losiBieHne 1 3BOMIONNS HEPBBIX KIETOK. DBOMIOLHUS MeTabonu3Ma.
BosnukHoBeHne mnepBbix sKocucteM. CoBpeMeHHble MHUKpOOHBIE OHOIUIEHKM Kak aHajor MEepBBIX Ha 3emie
coobmectB. Ctpomatonutsl. [IpokapuoTsl U 3yKapHOTHI.

[Ipoucxoxxaenne osykapuor (cumOMoOreHe3). OBOIIOLMOHHOE MPOMCXOXKIEHHE BUpPycoB. llpoucxoxmeHue
MHOTOKJIETOYHBIX OPTaHM3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOUHBIX OPIaHU3MOB.

OcCHOBHBIE 3Tanbl BOMIOLUHU BhICIIMX pacTeHuid. OcHOBHBIE apoMop¢ 036l pacTeHui. Brixox pacrenuii Ha cymry.
[losiBneHne cHOpOBBIX pacTeHUil M 3aBoeBaHWe MMM cymu. CemeHHble pacTeHus. IIponcxoxaeHue IBETKOBBIX
pacTeHuH.



OCHOBHBIE D3Tambl BBOJIONMU >KUBOTHOro wmupa. OcHOBHbIE apoMop]o3bl >KMBOTHBIX. BeHickas ¢ayHa.
KeMOputickuii B3phIB — MOSIBIICHHE COBPEMEHHBIX TUIOB. [lepBhie X0Op0BbIe )KUBOTHBIC. JKU3Hb B BOZC. DBOJIOIHS
MO3BOHOYHBIX. [Ipoucxoxaenue ampuoOuii u pentunuii. [IpoucxokiaeHre MIICKOMUTAIOMMX W TTUIl. [IpuHIMIT
KJtoueBoro apomoposa. OcBoenne 0€CrI03BOHOUYHBIMHU M TIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Paszutne xu3HM Ha 3emiie MO 3paM W TMEPHOAAM: apXel, MPOTepO30H, Maneo3od, Me3030i, KaiiHOo30i. OOmas
XapaKTepUCTUKa KIMMaTa M Teolornyeckux ImporeccoB. [losiBieHne M pacuBET XapaKTepHBIX OpPraHU3MOB.
VYrneobpa3oBaHue: ero yCIOBUS U BIMSIHUE HA Ta30BBI COCTaB aTMOC(EPHI.

MaccoBsie BBIMHUPpAHHA — 3KOJOIMYCCKUC KPHU3UCHI ITPOLLIOTO. HpI/I‘-II/IHI)I n CJICACTBUA MACCOBBIX BLIMHpaHI/Iﬁ.
CoBpeMeHHBIN YKOJIOTHYECKUN KPU3HUC, ero ocobenHocTH. [IpobieMa coxpaneHus Onopa3HooOpasus Ha 3emiie.

CoBpeMeHHast cucTeMa opranmdeckoro wmupa. [lpunHimmbel  knaccuduranun — oprann3moB.  OCHOBHBIC
CUCTCMATUUYCCKHEC I'PYIIIIBI OPraHUu3MOB.

JdemMoHcTpanun

[Toptpersi: ®@. Peqn, JI. Cnamnanmann, JI. Ilacrep, M. . Meunnkos, A. W. Onapun, Jx. Xonuaein, ['. Mémnep, C.
Munnep, I'. FOpu.

Tabnuuer n cxembl: «Cxema ombita @. Peqm», «Cxema onbita JI. Tlactepa 1mo M3ydeHHIO camMO3apOXKACHUS KU3ZHIY,
«Cxema ombita C. Mumnepa, I'. Opu», «ITamsl HeopraHMYECKOW 3BONIOLUNY», «l €0XpOHOJIOrHYecKas IIKaiay,
«HauaspHble dTanbl OpraHMYecKo 3BONOIUNY, «CxeMa 00pa3oBaHUsl dYKapHoOT MyTéM cuMOHoreHesay, «Cucrema
XKHUBOHU MpHpob», «CTpoeHue BUpyca», «ApoMopdo3bl pacteHuit», «PUHHODUTB, «OIHOKIETOUHBIE BOIOPOCIIN,
«MHOTOKIIETOUHbIe BOmopocim», «Mxuy, «llanopoTHukn», «l'omoceMeHHBIE pacTeHHs», «OpraHbl IBETKOBBIX
pacrenmii», «CxeMa  pa3BUTHS  JKHBOTHOTO  MHUpay, «ApoMopdo3bl  KXUBOTHBIX»,  «[Ipocreiimmuey,
«Kumeunononoctaeie», «llimockue depBu», «UnenwmcroHorue», «PuIObB, «3eMHOBOMHBIEY, «lIpecMbIKatoIMecs,
«[Ituupy, «Miekonuraroume», «Pa3BuTie )KU3HU B apXeucKoi 3pe», «Pa3BUTHE )XKU3HU B MPOTEPO3OUCKONU 3pey,
«Pa3BUTHE )XKM3HU B NAJICO30MCKON 3pe», «Pa3BUTHE )KU3HUA B ME3030ICKOM 3pe», «Pa3BUTHE KU3HU B KallHO30MCKOM
ape», «CoBpeMeHHasi cucTeMa OPTaHUYECKOTO MHUPay.

Ob6opynoBanue: repbaprun pacTeHUH Pa3TUYHBIX OTAEIOB, KOJUIEKIINHA HACEKOMBIX, BIIAXKHBIE MIPENapaThl )KUBOTHBIX,
PaKOBHHBI MOJUTIOCKOB, KOJJIEKIIUM HWIJIOKOXKUX, CKENEThl MO3BOHOYHBIX JKMBOTHBIX, Uydella NTHII M 3BEpew,
KOJIJIEKITUY OKaMEHEJIOCTEH, TIOIe3HBIX HCKOMAeMbIX, MyJISHKH OPTraHMYECKHUX OCTaTKOB OPTaHU3MOB.

Bupryannnass jgaboparopHas padora «MomenmupoBanrue omnbIToB Mmmiepa—lOpn 1Mo m3ydeHHio aOHOTeHHOTO
CHHTE3a OPTraHWYECKUX COSNNHECHHUH B IIEPBUYHON aTMOCchepey.

JlaGopaTopHas padora «l/3ydeHue u onrcanrne HCKOMAeMBIX OCTATKOB APEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «/I3yueHre ocoOEHHOCTEN CTPOSHNS PACTEHUH Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora «/I3ydeHre ocOOEHHOCTEH CTPOSHHS TO3BOHOYHBIX KIUBOTHBIX).

Tema 5. IIpoucxo:xaeHnne yejgoBeKka — aHTPONOreHe3

Paznienbl 1 331241 aHTPOIOIOTMUA. METO/Ibl aHTPOIOJIOTUH.

CraHOBNIEeHHE TIPECTABIEHUN O TMPOMCXOXIEHWH denoBeka. Pemmrmo3npie Bo33peHUs. COBpEeMEHHBIE HayYHBIE
TEOpHUH.

CX0/CTBO YenoBeKa ¢ JKUBOTHBIMH. CHUCTEMaTHIECKOE TOJI0XKeHHe denoBeka. CBUAETENFCTBA CXOACTBA YEIOBEKa C
YKUBOTHBIMH: CPaBHUTEIHEHO-MOP(QOIOTHYECKHE, SMOPHUOIOTHIECKHE, (DU3HOIOT0-OMOXUMUYECKHE, TTOBEACHUYECKHE.
OTiums YeaoBeKa OT KUBOTHEIX. [IpAMOX0OXIeHNEe M KOMIUIEKC CBSI3aHHBIX C HAM MPU3HAKOB. Pa3BHUTHE TOIOBHOTO
MO3ra U BTOPOU CUTHAIBHOU CHCTEMBIL.

JBwxkymue cuibl ((haKkTOpel) aHTPOIOTeHe3a: OWOIOrHYecKkue, couraiabHble. COOTHOIIEHHE OHOJOTHYECKHX U
COITMATBHBIX (DAKTOPOB B aHTPOIIOT'EHE3E.

OcHOBHBIE CTaguu aHTpoIoreHe3a. PaHHWE denoBekooOpas3Hble 00€3bsHBI (IIPOKOHCYNBI) M PaHHUE TOHTHIBI —
o0IMe TpeNKh YeIOBEKOOOpa3HBIX O00€3bsSH W IIoJeH. ABCTPaJONUTEKH — JIBYHOTHE MpEnKH Iojei. Yemoek
YMEIBIA, TIEPBBIE W3TOTOBIICHUS OpyAud Tpyna. YemoBeK NPSMOXOISAIINN M TEPBBIA BBIXOJ JIOAEH 3a TpENenbl
Adpuxu. Yenosek reidens0epreKuii — oOmuil mpeaoK HeaHIepTalbCKOTro YeJI0BeKa U YeloBeKa pasyMHoro. Yenosek
HEaH/IepTaJbCKUI KaK BUJ JIOAEH XOJOAHOrO KinMarta. YermoBeK pa3yMHBIH COBPEMEHHOTO THUINA, JIEHHCOBCKUI
YelI0BeK, OCBOCHNE KOHTHHEHTOB 3a mipenenamu Adpuku. [laneorenernka u najaeoreHOMUKA.

DOBOJIONMSI COBPEMEHHOr0 uenoBeka. EcTecTBEHHBIM OTOOp B MOMYJSIMAX 4eloBeKa. MyTalMOHHBIN mpolecc U
nonumopdusm. [lomynanronHple BOJHBI, Jpeiid TeHOB, Murpanus U «3(QQeKT OCHOBATEeNIs» B MOMYISALUIX
COBPEMEHHOT0 YEIIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonplme pacel: eBponeouaHas (eBpasuiicKas), aBCTPalo-HErPOUIHAS
(3xBaTOpHaNbHAs), MOHTOJOUAHAS (a3MATCKO-aMepUKaHCKas). BpeMs W myTH paccelieHHs 4YenoBeKa IO IIaHeTe.
EnuncrBo uenoBewyeckux pac. Haywunas HecocTosTenbHOCTh pacusma. IIpucmocoOneHHOCTh 4enoBeKa K pa3HbIM



YCIIOBUSIM OKpY»Katoleil cpenpl. Biusinue reorpaduydeckoii cpenpl u apeiida reHoB Ha MOPQOIOTHIO U (PU3HOJIOTHIO
YeoBeKa.

MexXanCHUIIIMHAPHBIE METObI B (PU3UUECKOH (OMONOTHYECKOl) aHTPOMOIOTHH. DBOMIOMMOHHAS aHTPOIOIOTHS 1
aJICOAHTPOIIONIOTUS YEIOBEUECKUX MOMyAlui. broconuanbHble nccieqoBanns Npruposl yenoBeka. McecnenoBanue
KO3BOJIOLMU OMOIOTHYECKOT'0 ¥ COLMAIBHOIO B YEIOBEKE.

JdemMoHcTpanun

IToptperst: Y. Jdapsun, JI. JIuku, . A. Porunckuii, M. M. I'epacumos.

Tabnuipr 1 cxembl: «MeToAbl aHTpPOMOJOrUu», «['OJIOBHOW MO3r 4enoBeka», «UenoBeKoOOpa3HbIE O00E3bsHBIY,
«Ckener denoBeKa M CKeJeT IIUMMaH3e», «PyAMMEHTBl W aTaBU3MBI, «JIBIKyIIME CHUJIBI aHTPOIOTeHE3d,
«OBOJIOIMOHHOE JpPEBO YeNOBEeKa», <«ABCTpajonmuTek», «YermoBek ymensli», «YUemoBek MNpIMOXOIAIIMIN,
«JlenncoBckuit yenosexk» «Heannepransis», «KpomanboHbD, «IIpeaku yenoBekay, «ATarmbl HBOIIOIUN YETIOBEKay,
«Pacsl uenoBekay.

O6opynoBaHue: MyJSDKM OKaMEHEJIOCTeH, MPEJIMETOB MaTepHalbHOM KyJIbTYPHl NPEAKOB YENOBEKa, PENpOAYKIIHH
(pororpaduu) kapTUH ¢ MUGOJOTHUSCKUMU W OMOJCHCKUMHU CIOXKETaMH IMPOUCXOKJICHUS denoBeka, (ororpaduu
HaxOJI0K MCKOMAeMBbIX OCTAaTKOB YEJIOBEKa, CKEJIET YelOBeKa, MOETh Yeperia YeloBeKa U Yeperna IuMIaH3e, MOJIENb
KHCTH YelIOBeKa U KUCTH IIUMIIaH3€, MOJIENH TOpca MPEIKOB YeToBeKa.

JlaGopaTopHas padoTa «/3yueHue ocOOCHHOCTEH CTPOCHUS CKelleTa YelIOBEKa, CBA3aHHBIX C IMIPSIMOXOXKICHHEM).
IIpakTHyeckas padota «/I3yueHne SKOIOTHYECKUX aAaNTaI[Uil YETOBEKaY.

Tema 6. Dkojorusi — Hayka O B3aHMOOTHOLUIEHHSIX OPraHU3MOB M HAJOPraHU3MEHHBIX CHCTEM C
OKpYy:kalouiei cpenoii

3apoxaeHue W pas3BuTHE dKojioruu B Tpymax A. ['ymOompara, K. @. Pymse, H. A. CeBeprioBa, O. ['ekkemns, A.
Tencnu, B. H. Cykauéa. Paznens! u 3agaun skomoruu. CBsA3b HKOJOTHH C JPYTUMHU HAYKaMHU.

Meronpt skomoruu. IlonmeBrle HaOmomeHWs. OKCIEPUMEHTHI B OKOJIOTMH: TPUPOAHBIE M JabopaTOpHEIE.
MonenupoBaHue B 3KOJIOTHH. MOHUTOPHHT OKPYKAIOIIEH CPebl: TOKAIBHBIA, PETHOHAIBHBIN U TII00aTHHBIH.

3HaueHne SKOIIOTHYECKIX 3HAHUHN TS YeloBeKa. DKOJIOTHIeCKOe MIPOBO33PEHNE KaK OCHOBA CBA3EH UEITOBEUECTBA
¢ nipupo10il. POpMHUPOBAHUE IKOJIOTHUECKON KYJIbTYPhI M DKOJIOTMYECKON IPaMOTHOCTHA HACEIEHUSI.

JdemoHcTpanuu

Ioptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Cepeprios, O. I'ekkens, A. Tercnu, B. H. Cykaués.

Tabmump! 1 cxembl: «Pa3ensl 3KoIorun», «METOoIBI 3KOIorun», «CxeMa MOHUTOPHHTA OKPYKAIOIIEH CPEbIy».
JlabopaTtopHas padota «/3ydeHrne METOIOB SKOJIOTHIECCKIX UCCIICTOBAHMII.

Tema 7. Opranu3mbl 4 cpea OOUTAHUS

OKojorudeckue GakToppl W 3aKOHOMEPHOCTH WUX JeWcTBUA. Kiaccmbukamus 5SKOJIOTHYECKHX (PaKTOPOB:
abmornueckrie, OMOTHYECKHE, aHTpomoreHHsie. OOIIMe 3aKOHOMEPHOCTH ACHCTBHS JKOJOTHYECKHX (HaKTOPOB.
[Ipasmo muanmyma (K. Hlnpenrens, 0. JInbux). TonepaHTHOCTh. DBpHOMOHTHBIE M CTEHOOHMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak dkomorndeckuit paxrtop. JelicTBre pa3HBIX YYaCTKOB CONHEYHOTO CIIEKTpa Ha
OpPTaHU3MBI. DKOJOTWYECKHE TPYIIIb PACTEHWH W JKUBOTHBIX 0 OTHOIIEHWIO K cBery. CHTHambHas pOib CBETA.
DoTonepuOIU3M.

Temnepatypa kak skomormdeckwii (akrop. JleiicTBue TemmepaTypsl Ha OpraHu3Mbl. [loWkumimoTepMmHBIE W
TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHEIE U CTEHOTEPMHBIE OPTaHU3MEL.

Brnaxrocte kak skomormdeckuii ¢akrop. Ilpucrmocobnenuss pacTeHWid K TMOMAEP)KaHUIO BOTHOTO OanaHca.
Knaccudmukamms pacteHni 1o OTHOIIEHHIO K Boje. [Iprcnoco0nenrs )KUBOTHBIX K H3MEHEHUIO BOJIHOTO PEXKHUMA.

Cpensl  oOWTaHHWA OpraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, I[TOYBEHHAs, TIyOWMHHAs IIOAIIOYBEHHAS,
BHyTpHOpraHu3MeHHas. DU3NKO-XUMUYeCKHe OCOOEHHOCTH cpell oOoOWTaHus OpraHm3MmoB. lIpucmocobnmeHus
OPTaHMU3MOB K H3HH B Pa3HBIX Cpelax.

buonornyeckue putmel. BHemmHue u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJWYHBIE PUTMBL. llprcrnocoOneHHOCTh
OpPTaHU3MOB K C€30HHBIM HU3MEHEHUSM YCIOBUH KH3HH.

’Kuznennsie ¢opmbl opranm3moB. [loHaTne o ku3HeHHOH Qopme. XKuzHeHHBIE (GOPMBI pacTEHUIl: IEepeBbs,
KYCTapHUKH, KyCTAPHUYKHA, MHOTOJIETHUE TPABHI, OJHOJIETHHE TPaBbl. JKu3HEHHBIE (JOPMBI )KHBOTHBIX: THAPOOHUOHTHI,
reoOMOHTHI, a3p0ONOHTHL. OCOOEHHOCTH CTPOEHUS U 00pa3a KHU3HU.

Buornueckue ¢akropsl. Buapl OMOTHYECKMX B3aUMOICHCTBUH: KOHKYPEHIMS, XHUIIHMYECTBO, CUMOMO3 M €ro
¢opmbr.  Ilapasutusm, Koomepamus, MyTyajdu3M, KOMMEHCAIM3M  (KBapTUPAHTCTBO, HaXJIeOHUYECTBO).
Herpopuueckne B3zaumozpeicTBus — (Tomuueckue, Qopudeckue, ¢abpuyeckue). 3HaueHHEe  OMOTHUECKHX
B3aMMOJICUCTBHM [UIsl CYILIECTBOBaHMSI OPraHU3MOB B cpefie 0OuTanus. [IpHHIINI KOHKYPEHTHOTO HCKITIOUEHHSI.



JdemMoHcTpanun

Tabmuupl 1 cxembl: «Jkonoruueckue (Gaxkropsl», «CBETOBOH CHEKTP», «IKOJIOTHYECKHE TPYIIBl KXUBOTHBIX II0
OTHOUIICHUIO K CBETY», «TEMIOKPOBHBIC KHBOTHBIC», «XOJOJHOKPOBHBIE >KUBOTHBIEY», «DU3HOIOrHUECKHE
ajanTaldl KUBOTHBIX», «Cpeapl OOMTaHUS OpraHu3MoB», «buomormueckue puTMb, «Knu3HeHHBIE (HOPMBI
pactenuii», «Ku3HeHHbIE (HOPMBI KHUBOTHBIX», «IKOCHCTEMA LIMPOKOIMCTBEHHOIO Jecay, « IKOCUCTEMa XBOHHOTO
necay, «lenn nutanusy, « XumuaudectBoy, «llapasutuzm», «Konkyperuusy», «CuMomo3», «KomMeHcammzmy».
OOopynoBanue: repOapuM PacTEHWH W JKUBOTHBIX, MPUCHOCOOJICHHBIX K BIIMSHUIO PA3JIMYHBIX IKOJOTHYCCKUX
(hakTOpOB, TepOapuK CBETOMOOUBBIX, TCHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTCHUH, CBETONOOUBEIC, TCHETIOOUBEIC U
TCHCBLIHOCIMBBIC KOMHATHBIC PACTCHU, rep6ap1/11/1 1 KOJUICKIIUHU TCHHOH}O6I/IBI>IX, 3HMOCTOI7[KI/IX, MOpO30y0TOI>'I‘{HBI)IX
pacTeHmid, yydena NTUI] ¥ 3Bepei, repOapuyl pacTeHHi, OTHOCAMIUXCA K rurpoduram, xcepopuram, mMe30puTaM,
KOMHATHBIC paCTCHUS OAaHHBIX I'PYIII, KOJJICKIHUH XUBOTHBIX, O6I/ITaIOHII/IX B pa3HbIX Cpcaax, rep6ap1/11/1 1 KOJUICKIINH
paCTeHI/Iﬁ 1 KHBOTHBIX, O6H3I[3IOHII/IX ycpraMmu HpHCHOCOGHeHHOCTI/I K CE30HHBIM HU3MCHCHUAM yCHOBI/Iﬁ JKH3HHU,
rep6apI/H/I 1 KOJIJICKIITUH paCTeHI/Iﬁ 1 )KUBOTHBIX Pa3JIMYHBIX KU3HCHHBIX (bOpM, KOJIJICKOWH KUBOTHBIX, YYaCTBYIOIINX
B pa3JIMYHbIX GI/IOTI/I'-ICCKI/IX B3aPIMOJIeI>'ICTBH$[X.

JlaGopaTopHas pa6oTa «BbisiBieHUE IPUCIIOCOOTICHNUN OPraHU3MOB K BIIUSHUIO CBETa».

JlaGopaTopHas pa6oTa «BbisiBIeHHE IPUCIIOCOOTICHNUN OPraHU3MOB K BIUSHHUIO TEMIIEPATYPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUM U3 pa3HbIX MECT OOMTAHUS.

Tema 8. Jxosiorust BUAOB ¥ NOMYJISIIHU I

OKOJIOTMYECKHE XapaKTEPUCTHKU Homyasaiuu. Ilomyssius kak Ouojioruueckas cucrtema. Poib HEOITHOPOIHOCTH
cpenbl, pu3nUecKux 0aphepoB M OCOOEHHOCTEH OMONOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
HOHYHHHHﬁ. OCHOBHBIE ITOKa3aTEIH monyJjsaAurn: YHUCIICHHOCTb, INNIOTHOCTH, BO3pAaCTHasA W II0JIOBas CTPYKTYpa,
POXIIAEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIHSL.

OKojorudeckas CTpykTypa nomysaaun. OreHKa YUCIeHHOCTH MOy IIuY. J[MHaMuKa TOMyIAue U e€ peryIsis.
Bbrnornueckni MMOTEHIHUAJT TIOIYJIAIWHN. MOZICHHpOBaHI/Ie JUHAMHWKH TIOITYJIAIIUHA. KpI/IBBIe pocTta 4YHCICHHOCTU
nomyisanuy. KpuBsie BEDKUBaHUS. Perynanys 9iucieHHOCTH MOMYISIUANA: Poib (PaKTOPOB, 3aBUCAIINX M HE 3aBUCSIIINX
OT ITOTHOCTH. DKOJOTHYECKHE cTpaTerun BUAOB (r- u K-cTparerun).

[Tonstre 00 3KONOrMUYECKOl HMIe Buaa. MectooOutaHue. MHOroMepHass Mozeab 3Kojormdeckor Humm Jx.U.
XatunHcoHa. Pa3mepsl skonornueckoid HuIM. [loTeHInanpHag v peaJu30BaHHAs HUILIN.

Bun xak cucrema nomymnsiiuii. Apeansl BUI0B. BUIBI M MX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKHE YKBUBAJICHTEHI.

3aKOHOMEPHOCTH TOBEACHUS U MUTPAIMH KUBOTHBIX. broJornueckue HHBa3uM 9y>KepPOIHBIX BUIOB.
JdemoHcTpanuu
IToptper: . Y. XaTurHCOH.

Tabmumpr 1 cxeMbl: «KOJOTHYECKHE XAPAKTEPUCTHKH MOMyIAun», «[IpocTpaHCTBeHHAs] CTPYKTYypa MOIYISAIIAN,
«BozpactHple mEpamMuabl TOMyISIUNY, «CKOPOCTh 3aCElNeHHs MOBEPXHOCTH 3eMITH Pa3MYHBIMH OPTaHU3MaMN,
«Mogens sxonornueckor aumn Jx. M. XaTanacoHay.

Ob6opynoBanue: repbapun pacTeHHH, KOJIEKIIHH JKUBOTHBIX.

JlaGopaTtopuas padora «lIprucmocobrneHns ceMsH pacTeHHI K PACCEICHUIOY.

Tema 9. JxkoJs10rust coodMIECTB. IKOJIOTNYECKHE CUCTEMBbIL.

CoobmecTBa opraHu3MoB. brorenos u ero crpykrypa. CBsA3u MeXTy OpraHH3MaMH B OHOIEHO3E.

Okocucrema kak orkpbitas cucrema (A. JIx. Tencnum). DyHKIMOHANBHBIE ONOKHM OPraHW3MOB B 3KOCHCTEME:
MIPOAYIEHTHI, KOHCYMEHTHI, penyneHThsl. Tpoduueckue ypoBan. Tpoduueckue menu u cern. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBHI 1 WITBI B SKOcHcTeEMax. KpyroBOopoT BEMIECTB M MOTOK SHEPTHH B SKOCHCTEME.

OcHOBHBIE TOKa3aTeIM 3KOCHCTeMBbl. buomacca M mpomyKiusl. DKOJOrMYecKHe MUPaMUAbl 4uces, OnoMaccsl M
SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBneHHbIE 3aKOHOMEPHBIE CMEHBI
coolmiecTB — cykieccud. [lepBudyHble W BTOPUYHBIE CYKIIECCUU W WX MPHYMHBI. AHTPOIOTeHHBIE BO3ACHCTBHS Ha
cykneccuu. KimmakcHoe cooOmiectBo. bropasnooOpasue 1 moHoTa KpyroBopoTa BEIIeCTB — OCHOBAa YCTOWYHNBOCTH
COOOIIIECTB.

[IpupoaHsie 3KOCUCTEMBI. DKocucmembl 03Ep U peK. IKOCUCHeMbl MOpeli U OKeaHo8. DKOoCUcmembl mMyHOp, 1eco8,
cmeneﬁ, NnyCmuslHb.

AHTpOIIOreHHBIE YKOCUCTEMBI. Arpo3dKocHcTeMa. ATpOLeH03. Pa3nuuns Mexay aHTpPONMOreHHBIMH M MPUPOTHBIMHU
KOCHUCTEMAaMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucreM. [oponckas ¢umopa u ¢ayna. CuHaHTponu3anus
ropojckoi ¢ayHsl. bruonoruueckoe v X031HCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aMMOACHCTBHI OpPraHM3MOB B JKOcHCTeMaXx. Ponb xackadnozo
agppexma u 6U008-30upuramopos (Kuouesvix 6u008) 6 QyHKyuonuposanuu sxocucmem. llepeHoc 3HEpTUU U
BEIIECTB MEXKIy CMEKHBIMH JKOCHCTEMaMHd. Y CTOHYHMBOCTh OPTraHU3MOB, MOMYJSIUA U IKOCHCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOIOT€HHBIX BO3/ICHCTBUH.

Mexanuzmul 6030elicmeus 3a2pssHeHUll PA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM, OPeAHUSMEHHOM, NONYIAYUOHHOM U
IKOCUCTHEMHOM YPOBHAX, OCHOBbI IKOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. Merononorus
MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JdemMoHcTpanun

Hoptper: A. Ix. Tencnu.

Tabmuupr 1 cxembl: «CTpyKTypa OHOIEHO3a», «DKOCHCTEMa IUPOKOIMCTBEHHOIO Jiecay, «IKOCHCTEMa XBOMHOTO
neca», «DyHKIMOHAIBHBIE TPYIIB OPraHU3MOB B dKOcHUcTeMe», «KpyroBopoT BemiecTB B dKocucteMme», «lLlermmn
nuTaHus (MacTOMIIHAS, JETPUTHAS)», «DKOJIOTHYecKas MUpaMuIa drcen», « IKOoJorudecKkas MmupaMuia OMOMacchel,
«QKkosoruveckas nupamuaa dHeprum», «O0pasoBanue Oonoray, «llepBuuHas cykueccus», «Boccranopnenue neca
rmocje Tmoxkapay, «IKOCHCTeMa 03epay», «ArpoueHo3», «KpyroBopoT BelIlecTB M TOTOK JHEPIMU B arporeHO3e,
«[Ipumepsr ypbosKOCHCTEM.

Ob6opynoBanue: repbapuu pacTeHHid, KOJJICKIIMM HACEKOMBIX, Yydella NTHI[ M 3Bepei, repOapuu KyJIbTypHBIX H
JMKOPACTYIINX PACTEHHI, aKBAPHUYM KaK MOJIENb SKOCHCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onucanre ypOo0oIKOCUCTEMBIY.

JlabopaTopHas padota «/3ydeHne pa3HOOOpa3us MEIKUX TTOYBEHHBIX WICHUCTOHOTHX B PA3HBIX YKOCHCTEMAX).
IKekypeus «OKCKypcHsl B THUIUYHBIN OHoreoneHo3 (B OyOpaBy, Oepe3HAK, €IbHHWK, Ha CYXOJOJNBHBIN WIH
TTOMEHHBIN JTyT, 03€p0, O0IOTO)».

IKeKypenst «IKCKYpPCHs B arpOdKOCHCTEMY (Ha T0JIe T B TEITHYHOE XO3SIHCTBO).

Tema 10. buocdepa — riiodanbHasa IKocUcTEMA

buocthepa — obOmemnanerapras o6oio4Yka 3eMid, TAE CYIMIECTBYET WM CYIIECTBOBAIA XU3Hb. Pa3Burne
npeacrapiieHuii o ouochepe B Tpyaax . 3tocca. Yuenue B. U. Bepuanckoro o 6uochepe. Obnactu duochepsl u eé
cocras. JXKuBoe BerrecTBo 0rochepbl ¥ ero QyHKIIHH.

3aKOHOMEPHOCTH  cyinecTBoBaHus Ouochepbl. OcoOeHHOCTH Onocdepsl Kak IIO0ATBHOH 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl BEIIeCTB M OHOr€OXMMHYECKHE LMKIIBI (yriiepoaa, a3oTa).
PutMu4HOCTH siBIIeHMI B Onocdepe.

3onanbpHOCTE Onochepnl. [lonsTre o Ouome. OCHOBHBIC OMOMBI CYIIM: TYHJIpA, XBOWHBIC Jieca, CMEIIAHHBIC U
IIFPOKOJIMCTBEHHEIE Jieca, CTEIH, CaBaHHBI, IIYCTHIHU, TPOIMYECKHUE JIeca, BRICOKOTOphs. KimMaT, pacTHUTENbHBINR U
YKUBOTHBIN MHUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLEHKA UX PECYpCHOTO MOTeHIaNna u OnocepHsIx QyHKIINI.
JdemoHcTpanuu
[Toptpertsr: B. U. Bepuanckuii, J. 3rocc.

Tabmumer u cxemsl: «l'eocthepsr 3emmn», «KpyroBopoT azora B mpupoze», «KpyroBopor yriepoma B mpupoze»,
«KpyroBoport kucnopozaa B npuponae», «Kpyropopot Boms! B mpupoae», «OCHOBHBIE OMOMBI Cymmy, «KinmaTiaeckue
nosica 3emnny, «Tynapa», «Taifra»y, «Cmemannslii nec», «lIlupokonucTBeHHbIN Jecy, «Ctenby, «CaBaHHaAY,
«IIyctriasay, « Tponuueckuii ec.

Ob6opynoBanue: repbapruy pacTeHH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpYy:KaOLIas CpeAa

DKolornyeckre KpU3uChl U UX MpUYuHbL. Bo3melicTBue denoBeka Ha Omocdepy. 3arps3HeHUE BO3IYIIHOW CPEIbI.
OxpanHa Bo3ayxa. 3arps3HeHre BOAHOUM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienue moussl. OXpaHa MOYBEHHBIX
pecypcoB. M3MeHeHne Kiumara.

AHTpOIIOTeHHOE BO3EWCTBHE HAa PACTUTENBHBIA M XUBOTHBIA MHp. OXpaHa PacCTUTENBHOTO W JKHBOTHOTO MHpA.
OcHoBHbIE PUHIMITEI OXpaHbl npupoasl. KpacHele kauru. Ocobo oxpansiemble npuponasie Teppuropun (OOIIT).
Boraamueckue caapl U 300JI0TMYECKHE ITAPKH.

OCHOBHBIE PUHITUITEI YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA W MPHUPOJBL. PammoHabHOE MPUPOIONONE30BaAHAE U
coxpaHeHHe OMOJIOrHuecKoro pa3Hooopaszus 3emin. OOLHe 3aKOHOMEPHOCTHU TII00aTBHBIX HKOJTOTHYECKUX KPU3UCOB.
OcobeHHOCTH COBPEMEHHOT0 KPU3UCa U €T0 BEPOSITHBIC ITOCIIEACTBHSL.

PazBuTHe MeTOI0OB MOHMTOPUHIA Pa3BUTHS ONACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvie ucciedosanus
nepexoda Kk pecypcocbepezarowell U KOHKYPEHMOCNOCOOHOU 9Hepeemuke. buonocuyeckoe pasnoobpasue u
buopecypcwl. Hayuonanvuvie unghopmayuontole cucmemsl, obecnewusaoujue 00Cmyn K uHopmayuu no coCMosHu0
0moenbHbIX U008 U IKocucmem. OCHOBbL IKOpeabUIUMAYUY IKOCUCIEM U CNOCOO08 DOPbLOBL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTHEM.



JdemMoHcTpanun
Tabmuup! 1 cxeMbl: «3arpsizHeHne aTMochepbl», «3arps3HeHne ruapocheps», «3arps3HeHne MoYBb», «I[lapHUKOBBIH
s dexr», «Ocob0 oxpaHsieMble TPUPOTHBIE TEPPUTOPUIY, «Moenu yIpaBsieMOro MUPay.
OOGopynoBanue: ¢ororpaduu OXpaHsIEMbIX pacTeHUN W KUBOTHBIX KpacHoii kuuru Poccuiickoit denepanum,
Kpacholi kauru peruosa.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'MU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJ/IbTATBI

OI'OC COO ycranaBnuBaer TpeOOBAHUS K pe3yabTaTaM OCBOCHHS OOYYaIOUIMMHUCS MPOrpaMM CPETHEro oOLIero
00pa3oBaHusl: INYHOCTHBIE, METANIPEAMETHBIE U TIPEAMETHEIE.

B cTpykType JMYHOCTHBIX pE3yJbTATOB OCBOCHHS MPOTpaMMBl IO OWOJOTMH BBIACICHBI CIEHYIOIIHE
COCTABIISIIOIINE: OCO3HAHME OOYYAIOIMMHCS POCCUHCKONW TPaKAAHCKOW WACHTHUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSATENILHOCTH M CaMOONpPENENEeHUI0, Haiuuue Momugayuu K OOy4eHHIOo OHOIOruH,
yereHanpaeieHHoe pazeumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH W MCTOPUYECKUX
TPaIUIMKA Pa3BUTUSI OMOJOIMYECKOTO 3HAHHS, 20MOBHOCHbL U CNOCOOHOCMb O0YYAIOUIMXCSI PYKOBOJICTBOBATHCS B
CBOCH JeATENbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH, TIPUCYIIUMH CHCTEME OMOJIOTMYecKOro o0pa3oBaHus,
Hanudue npagoCco3HAHUs YKOIOTUIECKOH KyIbTYPBI, CHOCOOHOCMU CMAGUMb TIEIN W CTPOUTH KU3HEHHBIC TUIAHbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOGHHS IPOrPaMMBI 10 OHOJOTMU JOCTUTAIOTCS B EIUHCTBE YYEeOHOH U
BOCIIMTATEIbHOM  NIESITETPHOCTH B  COOTBETCTBMM C TPAAWLIMOHHBIMH POCCHIICKUMH  COIMOKYJIBTYPHBIMH,
WCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMHM I[EHHOCTSIMH, TNPHHSATHIMH B OOIIECTBE MpaBWIaMd M HOPMaMu
MOBEIEHUST M CIIOCOOCTBYIOT MpPOIlECCaM CaMOITO3HAHMS, CAMOBOCIIUTAHUS M CAMOpPa3BUTHS, Pa3BUTHUS BHYTPEHHEH
TTO3UINH JIMYHOCTH, TATPUOTH3MA M YBAKEHHS K 3aKOHY M TIPABOMOPSIIKY, YEIOBEKY TPY/Aa M CTapIIeMy ITOKOJIECHHIO,
B3aMMHOTO YBa)XEHHUS, OEPEKHOr0 OTHOIICHWS K KYJIBTYPHOMY HACIEIUIO W TPATUIFSAM MHOTOHAIMOHAJIHHOTO
Hapopa Poccuiickoit denepaiinu, 0pupoae U OKpyKarolel cpee.

JImgHOCTHBIE pe3yabTaTBl OCBOEHHS y4ueOHOro mnpeamera «bHOJOTHSA» MOMMKHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh O0YYAIONIUXCS PYKOBOACTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH MMO3MIMEH JUYHOCTH, CHCTEMOMU
IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IEHHOCTSIM
POCCHIACKOTO 00IIeCTBa, pAaCIIMPEHNE )KU3HEHHOTO OTBITA U OIBITAa JAESTEIHHOCTH B MPOIIECCE PEaTU3aIlMA OCHOBHBIX
HaIpaBlIEHUH BOCIIUTATEIBHON IESITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

chOpMHUPOBAaHHOCTH TPAXKTAHCKOW MO3HUIMH 00YYAIOMIerocss Kak aKTUBHOTO M OTBETCTBEHHOT'O WIE€Ha POCCHUICKOTO
o0111ecTBa;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBaKEHNE 3aKOHA U TIPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW AEATETHHOCTH TPU CO3MaHWH YUEOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U
MMO3HABATENbHBIX 33724, BHIIOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENENATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIICHUIO K SBIICHHSIM COBPEMEHHOHN KU3HU M OOBSCHSITH
e€;

YMEHHE YYUTBHIBATh B CBOMX JIEHCTBHUSX HEOOXOIWMOCTH KOHCTPYKTHBHOTO B3aMMOJIEWCTBUS JIOAEH C pPa3HBIMU
yOeXKACHUAMU, KyTbTYPHBIMH IIEHHOCTSIMU U COITUAIBHBIM TTOJIOKEHIEM;

TOTOBHOCTb K COTPYJHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMONHEHUS Yy4eOHBIX, TIO3HABATENBHBIX U
WCCIIEIOBATENBCKUX 3a]1a4, YBKUTEIHHOI'O OTHOIIIEHHSI K MHEHHIO ONTIOHEHTOB TPY 00CYKJIEHUH CIIOPHBIX BOIIPOCOB
OHMOIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKOH JEATEIhHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

chOpMHUPOBAaHHOCTH POCCUUCKON TPaKIAHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBRXKEHUS K CBOEMY Hapony, YyBCTBa
OTBETCTBEHHOCTU nepen PoauHoii, ropaoctu 3a cBoM Kpail, cBor0 PonuHy, CBOH SI3bIK M KyJIbTYpPY, HPOLLIOE U
HacTosIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHWE K TMPHUPOIHOMY HACIENUI0 W TaMSATHHKAM TPHUPOJBI, JOCTIKEHWSIM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOT X, TPYE;

CIIOCOOHOCTH OLICHWBATH BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTMH, TOHWMAaHUS 3HAUYCHUS
OnoNoruy B IO3HAHUM 3aKOHOB IIPUPO/ABI, B )KM3HU YEIOBEKA U COBPEMEHHOI'O O0IECTBA;

uzeiiHas yoex IEHHOCTh, TOTOBHOCTD K CIIY)KeHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE TYXOBHBIX LIEHHOCTENW POCCHIICKOI0 HApOAa;

c(OpMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MTOBECHUS;



CIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 W TPUHUMATH OCO3HAHHBIC PEIICHHS, OPHUCHTUPYSACh Ha MOpPAILHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HAHUE JTUYHOTO BKJIAJ[a B TOCTPOCHUE YCTOHYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMTEISIM, CO3JIaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSATHUS IEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAUIIUIMU HapojioB Poccuu;

4) 3cTeTUYeCKOro BOCIUTAHMS:

9CTETUYCCKOC OTHOUICHUE K MUPY, BKIIIOYas 3CTCTUKY 6I)IT21, HAay4YHOI'O 1 TEXHUYCCKOIro TBOPYECTBA, CIIOPTa, Tpyada,
00IIECTBEHHBIX OTHOIICHHIHA;

MOHUMAaHHUE 3MOLIMOHATIBHOI O BO3/IEUCTBUS JKUBOW MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAaMOBBIPAXXCHHUIO B pa3sHbIX BHAAX HCKYCCTBA, CTPCMIJICHHUC MNPOABIATH KadeCTBa TBOp‘ICCKOfI
JINYHOCTH,

5) pusznyeckoro BocnuTanusl, POPMHUPOBAHUS KYJIbTYPHI 3I0POBbSI H 3IMOIMOHAJILHOTO 0JI1ArONOJTyYHs:

MMOHMMaHUE M peanu3alys 370pOBOro M Oe3omacHoro oOpasa KH3HH (3I0pOBOC IMUTaHHE, COOJIFOJICHUE
TUTHCHUYECKUX TpaBHJI W HOPM, cOaJaHCUPOBAHHBIH DPEXHUM 3aHITHH M OT/AbIXa, peryispHas Quindeckas
AKTHUBHOCTB), OCpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY H
MICUXHYECKOMY 3/I0POBBIO;

IMOHMMAaHWEC LICHHOCTU MpaBUJI HHAWBHUAYAJIHLHOI'O MW KOJIJICKTUBHOI'O 0e3011acHOro IMMOBCACHUA B CUTyalludaXx,
YIPOXKAIOIIUX 370POBBIO U KU3HH JIFOICH;

OCO3HAHUE MTOCTIEACTBUI U HEMPHUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIeHNS aJIKOT0JIsl, HAPKOTUKOB, KypEHHS);

6) Tpy10BOTO0 BOCTIMTAHUSI:

FOTOBHOCTB K TPYIY, OCO3HAHHUE [IEHHOCTH MaCcTEPCTBA, TPYI0IH00UE;

TOTOBHOCTh K aKTHUBHOH ACATCIIbHOCTHU TEXHOIOTMYECKON | COI.[I/I&J'II)HOﬁ HaIlpaBJICHHOCTH, CHOCOGHOCTB
WHUIIUHUPOBATDH, IIJIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJIHATh TaKYHO JCATCIIBHOCTD,

HHTEpEC K pa3jiuuHbiM cdepaM IpoPecCHOHANBHON EITEIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oymymelt mpodeccun u peaTn30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIAHEI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CAMOOOPAa30BaHUIO HA TIPOTSKEHIH BCEH JKU3HU;

7) 3K0JIOTMY€eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH IIeflecoo0pa3Hoe OTHOIIEHHE K TMpHpoAe KaK HWCTOYHUKY JKM3HHM Ha 3emile, OCHOBE e¢
CYIIECTBOBAHUS;

MOBBIIICHAE YPOBHS JKOJIOTHMYECKON KyIbTYpPhI: TPUOOpPETEHUE ONbITA IUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX
BO3MOYHBIX TOCIEACTBUH JUIsl OKPYKAIOLIEH Cpelbl;

OCO3HAHUE TII00aJTHFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIEM U ITyTel WX pelIeHus;

CIOCOOHOCTH MCIOIB30BATh MPHOOpETaeMble MPU W3yYEHUH OWONOTHH 3HAHUS M YMEHHS MPHU PEIICHUH TpoOiIeM,
CBSI3aHHBIX C PallMOHAIBHBIM IPUPOIOIIONH30BaHIEM (COOIIOIeHHE MTPABUII TTOBEJICHHSI B TIPUPO/IE, HAIIPABIECHHBIX HA
COXpaHEeHHE PaBHOBECHS B YKOCHCTEMaX, OXpaHy BHUOB, IKOCHUCTEM, OHOChEpHI);

AKTHBHOE HENPUATHE ACUCTBHUM, MPUHOCAIIUX BpEI OKPYKAMOIIEH NPUPOAHON cpede, yMEHHE MPOrHO3UpPOBATh
HeOIaronpusATHBIE YKOJIOTHIECKHE TIOCIEICTBHUS MPEAITPUHIMAEMBIX JeHCTBUN U IPEIOTBPAIATh UX;

HaJIM4YHe Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, SKOIOTHYECKON KyIbTYPHI, ONBITA ACITENFHOCTH DKOJIOTHYECKON
HaIpaBIEHHOCTH, YMEHHS PYKOBOJICTBOBAThCS MU B IMO3HABATENFHONW, KOMMYHUKATHBHON U COITMATEHONW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHUECKON AEATEIBHOCTH SKOIOTUIECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 NO3HAHMSL:

chOpMHUPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY VpPOBHIO Ppa3BUTAA HAyKd W
OOIIECTBEHHONW NPAaKTHKH, OCHOBAHHOTO HAa JHAIOre KyIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOEro MeCTa B
MOJTUKYIETYPHOM MHUPE;

COBEpPIIICHCTBOBAHHE SI3BIKOBOW W YHUTATENBCKON KYIBTYphl KaK CPEICTBA B3aWMOJCHCTBHS MEXIY TIOABMH H
TTO3HAHMSI MHPA;

MMOHMMaHUe CIeNU(GUKA OMONOTUM KaK HayKH, OCO3HAHHA €€ polu B (HOPMUPOBAHUH PAIMIOHATBHOTO HAYYHOTO
MBIIUIEHUS, CO3MaHUH [ENOCTHOTO TPECTABIEHUSI 00 OKPYXKAIOIeM MHUpPE KaK O €IUHCTBE MPHUPOJIBI, YeIOBEKa U
00I11eCcTBa, B IO3HAHWY MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUH po0IeM COXpaHEHHUs TPUPOJHOIO PABHOBECHS,;

yOKIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHON IUBUIIM3AIMU: O0ECIIEUeHUsI HOBOTO YPOBHSI Pa3BHTHUS
MEMIIMHBI, CO3JIaHUE TEPCIIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pEeIIaTh PECYPCHBIE MPOOJEeMbl Pa3BUTHS
YelI0OBEUeCTBa, IOMCKA IyTeH BBIXOIA U3 TIO0AIBHBIX SKOJIOTHYECKHX MpoOJIeM M o0ecreueHus Iiepexoaa K
YCTOMYMBOMY Ppa3BUTHIO, DPAlMOHATIBLHOMY WCIIONB30BAHUIO MPUPOIHBIX PECYpPCOB W  (OPMHUPOBAHHIO HOBBIX
CTaH/IapPTOB JKHU3HH;



3aWHTEPECOBAHHOCTh B MOMYYCHUH OMOJOTMYECKMX 3HAHUU B LIENSAX MOBBIMICHHUS OOIIEH KYTbTYphl, €CTECTBEHHO-
HAy4YHOM TPaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIHMOHAJIHHOH IpaMOTHOCTH OOydYarommxcs, (GpopMupyeMoil mpu
W3yYeHHU OMOJIOTHH;

MOHUMaHWE CYIIHOCTH METO/OB IMO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIONB30BaTh
nmojyJaeMble 3HAHUS AJIS aHaJi3a U OOBSICHEHHS SIBICHUI OKPYKAIOLIEro MUPa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMeHHe€ JieflaTh 00OCHOBaHHBIC 3aKITIOUCHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOMINXCS JAHHBIX C HENbIO MOTYYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENLHO WCIONIb30BaTh OHOJOTHYECKHE 3HAHWS JJs pelieHds npolieM B peanbHBIX
KU3HEHHBIX CUTYallUAX;

OCO3HAaHUE ILIEHHOCTH HAYYHOM [esITeThbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO M HCCIEI0BATENbCKYIO
JeSITeIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTH U CIOCOOHOCTH K HEPEPHIBHOMY 00pa30BaHHIO 1 caMOOOPa30BAHUIO, K AKTUBHOMY TOJIYUEHHIO HOBBIX
3HaHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMH MIOTPEOHOCTSIM.

METAIIPE/IMETHBIE PE3YJIbTATbBI

MeranpenMerHble pe3yiabTaThl OCBOCHHsI y4eOHOro mpeamera «BHONOTHS» BKIIOYAIOT: 3HAYUMBIC IS
(hopMHpOBAaHUS MHPOBO33PEHHsI OOYUAIOMINXCS MEKIUCIUIUIMHAPHBIE (MEKIpPEAMETHBIE) oOlIeHayYHbIC MOHSATHS,
OTpaXkarolllie [EeNOCTHOCTh HAyYHOW KapTUHBI MHpa U CcHelu(UKYy METONOB IIO3HAHUS, HWCIOIb3YeMbIX B
€CTECTBEHHBIX HayKkaxX (BEIIECTBO, JHEPrusi, SIBJICHUE, MPOIECC, CUCTeMa, HaydHbId (PakT, MPUHIIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, HCCIIEOBaHNe, HaOMOIeHHe, H3MEePEHUE, IKCIIEPUMEHT U JPYyTHe); YHUBEpPCAIbHbIE
yueOHble JieiicTBUsl (TI03HABaTENbHbIE, KOMMYHHUKAaTUBHbBIE, PETYSITUBHBIC), obecnednBaromye (GpopMupoBaHHe
(YHKIIMOHANBHOW TPAMOTHOCTH M COLMANBHOW KOMIETEHIMH OO0YyYarolmuXcsl; CIIOCOOHOCTh OOYYaroMIMXCs
WCIIOJIb30BaTh OCBOEHHBIE MEXINCIIUIUIMHAPHBIE, MEPOBO33PEHYECKNE 3HAHNS U YHUBEPCAIbHBIE YIeOHbIE EHCTBHS

B TIO3HABATENHON U COLIMAIBHON MPAKTHKE.

B pesymbraTe wW3ydeHUss OWONOTMHM Ha YpOBHE CpEIHEro oO0Imero ooOpa3oBaHHus y oOydaromierocs OyayT
cOpMHUPOBaHBI TO3HABATENHHBIE YHUBEPCAIBHBIC YUCOHbIC ICHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC YIeOHbIC
NEHCTBUS, PETYISITHBHBIE YHUBEPCAIbHBIE YI€OHBIE AEWCTBUSA, COBMECTHAS JIESITEILHOCTb.

MeranpenMeTHbie pe3ylbTaThl OCBOSHHUS IPOrPaMMBI CPETHEr'0 00IIEro o0pa3oBaHus JOIDKHBI OTPAXKATh:
OBiafeHue yHUBEPCAJHLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH e CTBUAMM:

1) 6a3oBble JOorHYecKue AeiCTBUA:

CaMOCTOSITEIEHO (POPMYIIMPOBATH U aKTyaJM3UPOBATh MPOOIIEMY, pacCMaTPHUBATH €€ BCECTOPOHHE;

WCIIONB30BaTh TPM OCBOCHHHM 3HAHWUN TPHUEMBI JIOTUYECKOTO MBIIUICHHS (aHajn3a, CHHTE3a, CpaBHEHWS,
Kiaccuukay, 0000IMIEeHHsI), PACKPBIBATh CMBICT OMOJIOTHYECKUX TIOHATHHA (BBIACIATH WX XapaKTEepPHBIC PHU3HAKH,
YCTaHaBIIMBATh CBSI3U C IPYTUMH TIOHSATHUSIMH);

OIIpPENeNATh IIeNN JEeITeTbHOCTH, 3a/JaBas MapaMerphl W KPUTEPHUH WX JOCTIIKEHHS, COOTHOCHTH PE3YNbTaTHI
JEeSITETFHOCTH C TIOCTABIICHHBIMH IIEIISIMH;

WCIIOTIB30BAaTh OMOJIOTHYECKUE TIOHATHS ISl OObSCHEHUS (haKTOB U SBICHUHN KUBOHM IPUPOJIBI,

CTPOUTDH JIOTHYECKHE pacCyXIeHUs (MHIAYKTHUBHBIC, ASTyKTHBHBIC, TI0 aHAJOTHH), BHISBISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYITHPOBATH BBIBOABI M 3AKITFOUEHIS;

MIPUMEHATh CXEMHO-MOJIENIbHEIE CPENICTBA ISl TIPEACTABIICHHSI CYIIECTBEHHBIX CBS3€H M OTHOIIEHUN B M3yd9aeMBIX
OMoornyecknx OOBEKTaxX, a TaKKe MPOTHBOPEUM Pa3HOTO pOJia, BEIIBICHHBIX B Pa3IHMYHBIX WH(GOPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabaTeiBaTh TUIaH pelIeHUs MpoOIeMBl ¢ YYETOM aHAM3a MMEIOIIUXCS MAaTepHANbHBIX U HEeMaTepPHaIbHBIX
pPECYpCoB;

BHOCHTHh KOPPEKTHBBI B JEATENLHOCTH, OIIEHWBATH COOTBETCTBHE pE3yJIbTaTOB IENSIM, OICHUBATH PHCKH
MTOCTIEICTBUHN JEATEIbHOCTH;

KOOPJMHUPOBAaTh M BHINONHATH padOTy B YCIOBHSX pPEANBHOTO, BUPTYAIBHOTO W KOMOHHHPOBAaHHOTO
B3aUMOJICHCTBUS;

pPa3BHUBATh KPeaTHBHOE MBIIILUICHUE IPU PEHICHUN KU3HEHHBIX TIPOOIIeM.

2) 6a3oBbIe HCCJIeI0BaTebCKHE AelCTBUS:

BIIQJICTh HAaBBIKAMH y4eOHO-HCCIIeIOBATEIBCKOW M TIPOSKTHON JEITeNbHOCTH, HABBIKAMH Da3pelieHus MpodiieMm,
CHOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3aj1a4, MPHUMEHCHUIO
Pa3IUYHBIX METO/IOB TIO3HAHHUS;

WCIIONBb30BaTh Pa3MYHbIE BHUJABI JIEITEILHOCTH 10 TIOAYYCHHIO HOBOTO 3HAHHWSA, €ro WHTEPIPETaIuHy,
MpeoOpa3oBaHUI0 U MPUMEHEHUI0 B YYEOHBIX CHUTYyalldsX, B TOM YHCIE MPHU CO3/JaHUM YYEOHBIX U COIMAIIBHBIX
MPOEKTOB;



(hopMHpOBaTh HAYYHBIH THIT MBIIJICHUS, BIaIeTh HAYYHOH TEPMHHOJIOTHEH, KIIFOYEBBIMU OHSATHAMHU U METOJIAMH;

CTaBUTH U OPMYIUPOBATH COOCTBEHHBIE 3aJ]auil B 00pa30BaTEIbHON AESATEILHOCTH U )KU3HEHHBIX CUTYaIHsX;

BBISIBIISITH IPUYMHHO-CIICICTBEHHBIC CBA3U U aKTyalU3UPOBATh 3aa4y, BEIIBUTATh TUTIOTE3Y €€ PelIeHUs], HAXOIUTh
apryMEHTBI JJIs 0Ka3aTelbCTBa CBOMX YTBEPKACHUH, 3a71aBaTh MapaMeTpbl U KPUTECPHUHU PEILICHUS;

aHaJM3MPOBATh TONYyYEHHbIE B XOJ€ pEIICHHs 3a/Jadd pe3yNbTaTbl, KPUTHUECKH OLEHHBAaTh MX JOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPHOOPETEHHBIN OIBIT;

OCYLIECTBIIATH IIeJIeHANPABICHHBIN ITOUCK NIEPEHOCA CPEACTB M CIIOCO00B ACHCTBHS B IPO()ECCHOHATBHYIO CPELy;

YMETb MEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U MIPAKTUYECKYIO 00IACTH KU3HEACATENbHOCTH;

yMETh UHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJEW, MpeAjaraTh OPHTHHAJBHBIC IOIXOAbI W pEUICHHs, CTAaBUTh NPOOJIEeMbl W 3aJaud,
JONYyCKaIOIIN e allbTePHATUBHEBIE PELICHUSI.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATbCA B Pa3IMYHBIX HCTOYHHKAX HH(oOpManuu (Tekcte y4dyeOHOro mMocoOWsl, HAyYHO-TIOMYJISIPHON
nuTeparype, OWOJIOTMYECKMX CIIOBapsSX U CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B HHTepHeTe),
aHaM3UPOBATh HHPOPMAIMIO PA3TIMYHBIX BHJOB H ()OPM MPEACTABICHHS, KPUTHYECKU OIIEHUBATh €€ JOCTOBEPHOCTh
W HEMTPOTHBOPEYNBOCTH;

(hopMyIHpOBaTh 3aIPOCHl U MPUMEHSTh Pa3IMUHbIC METOBI IIPH MOKCKE U OTOOpEe OMOJIOrnYeckor MHGOPMAIUH,
HEOOXOJIMMOI1 JUTsI BHITOJTHEHUS YUeOHBIX 32124,

MpUOOpeTaTh OMNBIT HCIONB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTWMH, COBEPIICHCTBOBATH
KyJBTYPY aKTHBHOT'O MCITOJIb30BAHNS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BHIOMPATH ONTUMAIIBHYIO (hOpMY TIpe/icTaBlIeHHs Ouonornueckoi mHopManuu (cxeMbl, rpaduKH,
JIMAarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

WCIOJIb30BaTh HAYYHBIA SI3BIK B KauecTBE CPEJCTBa MpU pabore ¢ OMOJIOrMYeckor WHpOpMaIUen: MPUMEHSTh
XUMHYeckue, (U3NYeCKue W MaTeMaTWdecKue 3HAKH W CHMBOIBI, (OpMysbl, abOpeBHATypy, HOMEHKIATYpY,
WCIIOJIb30BATh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIIMUYECKUE CPENICTBA HATIISIHOCTH,

BIIaJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIUTHI HH(POPMAIIUH, HHPOPMAITMOHHOW 0€30ITaCHOCTH JTMYHOCTH.
OgiaeHue yHUBePCAJbLHBIMIA KOMMYHUKATUBHBIMY JIEHCTBHSIMH:

1) o6menue:

OCYIIECTBIATh KOMMYHUKAIIUM BO BceX cdepax >XH3HH, aKTHBHO y4YacTBOBATh B JHMAJIOre WM JTUCKYCCHU TIO
CyIIeCTBY 0OCYyXJaeMoil TeMbl (yMEHHE 3aJlaBaTh BOMPOCHI, BBICKA3bIBATh CYXJICHHUS OTHOCHTEIHLHO BBITIONHCHHUS
mpeAnaraeMoil 3aJaud, YYWUTHIBATH WHTEPEChl M COTJIACOBAHHOCTHh IMO3MIMN JPYTUX YYACTHUKOB JHajora WU
TIVICKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHMs, MOHWMATh 3HAYCHUE COLMANBHBIX 3HAKOB, MPEIIOCHUIOK
BO3ZHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIMH, YMETh CMATYATh KOH(IIUKTHI K BECTH TIEPETOBOPBL;

BIIAJICTh PA3MUYHBIMU CIIOCOOAMH OOIIECHWSI H B3aUMOJICUCTBHS, TOHUMATh HAMEPEHHUsI IPYTUX JFOJEH, MPOSBISATH
YBXKUTEITHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU (hopMe GOpMyITUPOBATh CBOU BO3PAKCHUS,;

Pa3BEPHYTO M JIOTHYHO M3JIATaTh CBOKO TOYKY 3PEHUS C UCTIOIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITEJIbHOCTD:

MOHUMATh ¥ UCIOIB30BATh MPEUMYIIIECTBA KOMAHIHON M MHIMUBHYATbHOW paOOTHI MPH PEIICHUH OMONOTHYCCKON
po0OIIeMbl, 00OCHOBBIBATH HEOOXOMMOCTh MTPUMEHEHHUS TPYIIIOBBIX ()OPM B3aUMOIECHCTBUS NIPU PEIICHUH YIeOHOH
3a]1a4u;

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHU C y4ETOM OOIIMX WHTEPECOB M BO3ZMOXKHOCTEH KaXKIOTO
YJieHa KOJUICKTHBRA,;

MPUHUMATH 1IEJIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATH M KOOPIUHUPOBATH JCHCTBUS MO €€ TOCTHIKECHUIO:
COCTaBIIATH TUIAH JICHCTBUH, PaCIPENeNaTh POJIU ¢ YIETOM MHEHHI YUACTHUKOB, OOCYX/IaTh PE3yIbTaThl COBMECTHOM
paboTHL;

OIICHMBATh KAa4YeCTBO CBOErO BKJIAJa U KAKJOI0 YYaCTHHKA KOMAaHJbl B OOINUI pe3ynbTaT Mo pa3paboTaHHBIM
KPHUTEPHSIM;

MpeAIaraTh HOBBIE MIPOEKTHI, OLIEHUBATH UJIEH C MIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOH 3HAYMMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3IMYHBIX CUTYalUsX, IPOSIBISATH TBOPYECTBO H
BOOOpakeHue, ObITh HHUIIMATHBHBIM.

OBialeHUe YHHBEPCAJbHBIMH PeryJIATUBHBIMU JACHCTBUSIMH:
1) camoopranu3anus:



WCIIONb30BaTh OWOJOTMYECKUE 3HAHUS JIJIs BBIABICHHS MPOOJIEM W WX PCIICHHsS B JKU3HEGHHBIX M YUEOHBIX
CUTYaIMsIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWU IIEJICBBIC M CMBICIOBBIC YCTAHOBKH B CBOUX JICHCTBUSAX U MOCTYITKAX
10 OTHOIIEHUIO K KUBOU MPUPOJIE, CBOEMY 3A0POBBIO U 3JOPOBBIO OKPY)KAIOILHX;

CaMOCTOSITEIBHO OCYIICCTBIISAThH MMO3HABATEILHYIO JCITEIBHOCTD, BBISBISATH IPOOJIEMBI, CTABUTh U (HOPMYITHPOBATH
COOCTBCHHBIC 3a/1a4l B 00pa30BaTeIbHON JACATECIBHOCTH M XKHU3HCHHBIX CUTYAIUsX;

CaMOCTOSITEILHO COCTABJISATh IUIAH pEHIeHUsT NpOOJeMBl C YYETOM MMEIOUIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIIOYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM;

pacIIUpATh PAMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMYHBIX IMPEANOYTCHUH;

JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBAaTh (DOPMUPOBAHUIO M IPOSBJICHUIO INHPOKOH 3PYIMIIMKA B Pa3HbIX OO0JACTSAX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOM 00pPa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTH KOPPEKTUBHI B JACATEIHLHOCTD, OICHUBATH COOTBETCTBUE PE3YIHTATOB
LeJIsM;

BJIJICTh HABBIKAMH T103HABATEIILHOW pPe(IIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX
MIPOIIECCOB, WX PE3YJIbTaTOB M OCHOBAHMWH, HCIIONB30BaTh NPHUEMBI peduieKCHd Ul OIEHKH CUTyalluu, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATE PEIICHUS 110 UX CHIKCHHUIO;

MIPUHIMATH MOTHUBBI U apTYMEHTHI APYTUX TIPU aHAJIH3E PE3YIbTaTOB JIEATCITHbHOCTH;

3) npuHsiTHE Ce0A M IPYTUX:

MIPUHUMATH Ce0sl, TOHMMas CBOM HEJAOCTATKH M JJOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTyMEHTHI APYTUX IPU aHAJM3E PE3YIbTaTOB IEATENbHOCTH;

MpU3HABATH CBOE MTPABO U MPABO IPYTHUX HA OLINOKH;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUD C MTO3UIIUU APYTOro YeI0BeKa.

HPE/IMETHBIE PE3YJIBTAThI

[IpenqmerHbie pe3ynabTaTBl OCBOEHHWS COIEpKaHHS ydeOHOro mnpeamera «buoiorus»» Ha yriayOlE€HHOM ypOBHE
OPHEHTHPOBAaHBI Ha obecreueHde npoPuiIbHOro oOydeHHs oOydaromuxcs Owonornd. OHHM — BKIIOYAIOT:
cnenuduydeckue Ui OMOJIOTHH HAaydHbIE 3HAHWA, YMEHHS] W CHOCOOBI NEHCTBHUI MO OCBOCHHIO, HHTEPIIPETAIINA U
peoOpa3oBaHUI0 3HAHWHN, BUIBI NEITENHFHOCTH I10 TOJTYYSHHWIO HOBBIX 3HAHUM M WX NPUMEHEHHIO B Pa3IHYHBIX
y4e0HBIX, a TaKKe B pEeaNbHBIX J>XU3HEHHBIX CHUTyanusx. lIpenMeTHble pe3yibTaThl MPEACTAaBIEHBI MO ToAaM
H3y4YEHUSL.

[IpenMeTHbIE PE3YNINBTATHI OCBOEHUS yiaeOHOTO mpenmera «buonorns» B 10 kiacce TOMKHBL OTPAXKATE:

v chOpMHUPOBAHHOCTh 3HAHHN O MECTE M POJM OWOJIOIMH B CHCTEME €CTECTBEHHBIX HAyK, B (DOPMHPOBAHHH
€CTeCTBEHHO-HAyYHOH KapTHHBI MHpA, B MMO3HAHWK 3aKOHOB MPHUPOMBI U PEUISHHH MPOOIEM ParliOHATBHOTO

MIPUPOJIOTIONBE30BAHNUSA, O BKIIAE POCCHUCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOIOTHH;

v/ BIaJe€HHE CHCTEMOM OWOJOTMYECKMX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJAralollfe OHOJOrHYEeCcKUe
TEPMUHBI W TOHATHS (KW3Hb, KIIETKa, OpPTaHW3M, MeTa0onm3M, TOMEOCTa3, CaMOperyIlus,
CaMOBOCTIPOHU3BE/ICHNE, HACIEICTBEHHOCTh, H3MEHUYHBOCTb, POCT M pPa3BUTHE), OHUOJOTHMYECKHUE TEOPHH
(xnmerounas teopus T. IlIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopwsi HacCIEACTBEHHOCTH 1.
Moprana), yuenns (H. 1. BaBuioBa — o 1ieHTpax MHOrooOpas3us U MPOUCXOXKICHHS KYIbTYPHBIX PacTEHU),
3aKOHBI (€AMHOOOpa3Wsl TOTOMKOB IIE€PBOTO TIOKOJEHWHs, PACIISIUICHHs, YUCTOTHl TaMeT, HEe3aBHUCHMOIO
HacnenoBanus ['. MeHpens, rOMOIIOTHYECKUX PSIOB B HacieAcTBeHHOW m3meHunmBoctr H. U. BaBuiosa),
MIPUHIIAITEI (KOMITJIEMEHTaPHOCTH);

v/ BJaJeHHe OCHOBHBIMH METOJIAMH HAYYHOIO MO3HAHMSA, MCIOIb3YEMBIX B OMOJOTHMYECKMX HMCCIEIOBAHUAX
JKUBBIX 00BEKTOB (OMHMCaHNE, H3MEPEHHEe, HAOOIeHNEe, YKCIIEPUMEHT);

v\ yMEHHWE BBIIEIATH CYLIECTBEHHBIE NPU3HAKH: BUPYCOB, KJIETOK IPOKAPHOT U DYKAPHMOT, OJAHOKIETOYHBIX M
MHOTOKIIETOYHBIX OPTaHM3MOB, B TOM YHUCIIe OaKTepuii, TpUOOB, pacTEHUH, )KUBOTHBIX M YEIOBEKa, CTPOSHUS
OPTaHOB U CHUCTEM OPraHOB PACTEHUH, KUBOTHBIX, YEIIOBEKA, IIPOIIECCOB YKU3HEEATENbHOCTH, ITPOTEKAIOIINX
B OpraHu3Max pacTeHHWU, >KUBOTHBIX U 4YeJOBEKa, OWONOTHYECKHX IPOIECCOB: OOMEHa BEIIeCTB
(MeTa®onu3M), MpPEBpALECHUS SHEPIUH, OpPOXKEHHUS, aBTOTPOYHOrO M TeTepOTPO(HOr0 THUIIOB HHUTAHUS,
(doTocHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, TaMeToreHe3a, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOTO



v

pa3BUTHA, Pa3MHOXCHUS, WHAMBUAYaJIbHOrO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBHUSI TEHOB,

reTepo3uca, HICKYCCTBEHHOT 0 0TO0pa;

yMEHHE yCTaHABIMBATh B3aMMOCBSI3M MEXKy OPraHOMAAMU KIETKH U UX (QYHKUUSIMH, CTPOCHHEM KIETOK
pa3HbIX TKaHEei U UX QYHKIUSIMH, MEK/y OpraHaMU M CHCTEMaMH OPTaHOB y PACTCHHA, JXUBOTHBIX M YEIOBEKa
U X QYHKIHUSIMH, M@Ky CHCTEMaMH OpPraHOB M UX QYHKUIUSMH, MEXKIy dTanaMu oOMeHa BEIeCTB, dTallaMH
KJIETOYHOT'O IIMKJIA M YKU3HEHHBIX [IUKJIOB OPraHU3MOB, 3TaliaMy SMOPHOHATILHOTO Pa3BUTHSI, TCHOTUTIOM H
(denoTUIOM, PEeHOTUTIOM U (PaKTOpaMH CpeIbl OOMTAHUS;

YMCHUE BBIABIIATH OTJIMYUTCIILHBIC ITPU3HAKU JKUBBIX CUCTEM, B TOM YUCJIC paCTCHI/II\/'I, JKHBOTHBIX M YCJIIOBCKA,

YMCHUE HCIIOJIB30BATH COOTBCTCTBYIOIIHUEC apryMCEHTHI, 6I/IOHOI‘I/I‘IGCKyIO TCPMUHOJIOTUIO Y CUMBOJIUKY JJId

JIOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKHUX TPYIIIL,

YMCHUE pCUIaTh 6I/IOHOFI/IHCCKI/IC 3aJa4y, BBIABJIATHL NPUYUHHO-CICACTBCHHBLIC CBA3U MCEXKIAY UCCICAYCMbIMU

6I/IOHOI‘I/I‘IGCKI/IMI/I npoueccaMm M ABJICHUAMHU, JACIaTb BBIBOABI W MNPOTHO3bI HAa OCHOBAHHWU ITOJTYYCHHBLIX

PE3YNIbTaTOB;

yMEHHE BBITIOJHATH JIA0OPATOPHBIE U TPAKTUYECKHE pa0doThI, COOMIOAATh MpaBuia Npu padore ¢ y4eOHBIM U

nabopaTopHBIM 000pYI0BaHUEM;

YMCHUE BbBIIBUI'aTb THIIOTC3bI, IIPOBEPATH HX OSKCICPUMCHTAJIbHBIMU CPEACTBAMMU, q)OpMyJ'II/IpyH IeiIb

HCCIICA0BaHUA, aHAJIU3UPOBATH IMTOTYYCHHBIC PE3YJILTAThI U I€JIaTh BHIBOBI,

YMEHHE Yy4YacTBOBAaThb B Y4eOHO-HCCJICIOBATEILCKOM paboTe 10 OHOJOTHH, SKOJOTHH W MEIUIMHE,

HpOBO}IHMOﬁ Ha 0a3e MIKOIBHBIX Hay4YHBbIX O6IlIeCTB, u HY6.HI/I‘IHO MPEACTABIATE MOJYYCHHBIC PE3YJILTATHI HA

YUEHHUYECKHX KOH(EpEHIINSX;

YMEHHUE OLCHUBATH 3THYCCKUC ACIICKTbhl COBPEMEHHBIX I/ICCHC}IOBaHI/Iﬁ B 001acTH OMOJIOTMHU H MEINITUHBI

(KIIOHUpOBaHHWE, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBlIeHHOE W3MEHEHHWE TIeHoMa U CO3J[aHHe

TPaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oymymielt mpodecCHOHAIBHONH JACATENTFHOCTH B 00JIACTH

OWONIOTMH, MEIHUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO35ICTBA, MUIICBON MPOMBIIIICHHOCTH,

yIayONIaTh 1O3HABATENbHBIN HHTEPEC, HAIIPABICHHBIN Ha OCO3HAHHBIM BEIOOP COOTBETCTBYIOIIEH mpodeccun

W TIPOJIOJDKEHHME OMOJIOTMYECKOro 00pa30BaHUs B OPTaHHU3ANUAX CPEIHErO MPOo(EeCCHOHATBLHOTO H BBICIIETO

o0OpazoBaHUs.

[IpeaMeTHBIE Pe3yIbTaThl OCBOSHUS YieOHOro npenMeTa «buonorusy B 11 knacce NOMKHBI OTPaXKaTh:
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chopMHPOBAHHOCTH 3HAHUH O MECTE W pONU OMOJIOTMU B CHCTEME €CTECTBEHHBIX HayK, B (hOPMHPOBAHHU
COBPEMEHHOW eCTECTBEHHO-HAyYHOW KAapTHHBI MHpa, B TIIO3HAHWM 3aKOHOB TIPHPOABI U PEIICHUH
9KOJIOTMUECKUX  NpOOJIeM  dYelmoBEYecTBa, a TAaKKe B PEHIEHHMH  BOMPOCOB  PAlMOHAIBHOTO
MIPUPOJOIONIB30BAHMS, U B ()OPMUPOBAHWN IIEHHOCTHOTO OTHOIICHHUS K IPHPOXE, OOLIECTBY, YEIOBEKY, O
BKJIJIe POCCUHCKUX U 3apyOKHBIX YIEHBIX-OHOIOrOB B Pa3BUTHE OMOIOTHN;

YMEHHE BIIAJICTh CHUCTEMOH OWONOTMYECKUX 3HAHMH, KOTOpas BKIIOYAET ONpEAENeHHS M IOHMMaHWE
CYITHOCTH OCHOBOIIOJNAralOMINX OWOJIOTHYECKHX TEPMHHOB M TMOHATHH (BUI, HSKOcHCTeMa, Omocdepa),
Ononornyueckue Teopuu (IBonroronHas Teopus Y. JlapBruHa, CHHTETHYECKas! TEOPHS SBONIONHH), yaeHHs (A.
H. CeBepmoBa — o myrsx W HampaBleHHWsx sBomionuu, B.M. Bepnanckoro — o Oumocdepe), 3aKOHBI
(renernueckoro paBHOBecus J[x. Xapnu u B. BaitnOepra, 3apogpimeBoro cxoxcrea K. M. bapa), mpaBuna
(MuamMmyma FO. JInOnxa, SKOMOTMYECKON NHpaMUAbl SHEPrHH), THMOTe3bl (rumore3a «vupa PHK» V.
['unGepta);

YMEHHE BIIaJITh OCHOBHBIMH METOJAMH HAy4YHOrO IIO3HAHMS, HCIOIb3YEeMBIMH B OHOIOTHYECKUX
UCCIICZIOBAHUAX JKHBBIX OOBEKTOB M DJKOCHUCTEM (ONHCaHWE, HM3MEpeHue, HaOIO/ICHNE, SKCIEPUMEHT),
crioco0aMu BBISIBIICHUS U OL[EHKH aHTPOIIOTeHHBIX N3MEHEHUH B ITPUPOIE;

YMEHHE BBIICIATH CYNIECTBEHHbIE MPU3HAKH: BHJOB, OWOTEOI[EHO30B, JSKOCHUCTEM U Ouocdepsl,
CTaOWJIM3UPYIOIIEro, JBIJKYIIEr0O M pa3pblBAIOIIETO E€CTECTBEHHOrO OTOOpa, ayuloNaTpHYecKOro |
CHMIATPUYECKOr0 BUI000pA30BaHUs, BIUSHUS [BIKYIIMX CHJ SBOJIOUMM Ha TEHO(OH] MOMyISIHY,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUS, YepeOBAaHHS HAIPABICHUH BOIIOIHMH, KPyroBOpPOTa
BEILIECTB U MTOTOKA YHEPTUH B IKOCHCTEMAX;

yMEHHE yCTaHAaBJIMBATh B3aMMOCBS3U MEKAY MPOLECCAMH 3BOJIIOLUH, ABIKYIIMMHU CHJIAMU aHTPOIOTeHe3a,
KOMITOHEHTaMH Pa3JIMYHBIX SKOCUCTEM H MPHUCIIOCOOIEHUSIMUA K HUM OpPTaHU3MOB;

yYMEHHE BBISBIISTH OTJIMYUTENbHBIE TPU3HAKU KHUBBIX CHCTEM, IPUCIIOCOO0IEHHOCTh BUJIOB K Cpele 0OOuTaHus,
aOMOTHYECKUX M OHMOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€H OpraHU3MOB B COOOLIECTBaX,
AQHTPOIIOTCHHBIX U3MEHEHUH B 9KOCUCTEMaX CBOEH MECTHOCTH;



yMEHHE HCIONb30BaTh COOTBETCTBYIOIIME apryMEHTBI, OMOJOIHYECKYI0 TEPMUHOJOTHIO U CHUMBOJIUKY JUIS
JI0Ka3aTeNbCTBAa POACTBA OPTaHM3MOB Pa3HBIX CHCTEMATHUECKUX TPYII, B3aMMOCBS3U OPTaHU3MOB U CpEIbl
o0HTaHUs, GANHCTBA YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPaHEHHsI MHOTO00pasus BUAOB M SKOCUCTEM KaK
YCJIOBHS COCYIIECTBOBAHUS MIPUPO/BI U UEIOBEYECTBA;

yMeHHE pemaTh OMOJIOrnYecKue 3a7ayl, BBISBISATh IPUUNHHO-CICACTBEHHBIC CBSI3U MEKAY HCCIeTyEeMbIMU
OMONOTMYECKUMHU TPOLIECCAMU U SIBIICHHSMH, JeNaTh BBIBOABI M IPOTHO3bI HA OCHOBAHUM IOMYYEHHBIX
PE3YNIBTaTOB;

yMEHHE BBITIOJHATE JIA0OpaTOpHBIE U TpaKTHYECKue paboThl, COOII0IATh MpaBmUiIa PU padoTe C y4eOHBIM H
nabopaTopHBIM 000pPYI0OBaHUEM;

yMEHHE BBIIBUTaTh THUIOTE3bI, MPOBEPSATh HMX OSKCIHEPHUMEHTAIBHBIMH CPEACTBAMH, (OPMYIUpPYs Lelb
WCCIIeI0OBaHMUs, aHATM3UPOBAThH MIOIyUEHHBIC PE3YNIbTAThl H ACNATh BBIBOJIBL;

YMEHHE YyYacTBOBAaTh B YyueOHO-HCCICNOBATEILCKOM paboTe MO0 OHOJOTHHU, SKOJOTHU U  MEIUIMHE,
MPOBOAMMOI Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPECTABISTH MONYyYeHHBIE PEe3YJIbTaThl Ha
YYEHUYECKUX KOH(EPEHIINSX;

yMEHHE OIICHWBATh THIIOTE3bl W TEOPHH O IMPOHCXOKICHUW >KU3HH, YellOBEKAa W YEIOBEYECKUX pac, O
MPUYMHAX, TIOCIEACTBHSIX M CIIOCO0aX MPEOTBPAICHUS II100aTbHBIX H3MEHEHUH B OHocdepe;

yMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oynymiel mpodeccHoHaTbHOH AESTENLHOCTH B 00JacTh
OWMONIOTHH, DKOJOTHUH, TPUPONONOIb30BAHUS, MEAMIWHBI, OWOTEXHOJOIWH, TICHXOJOTHH, BETEPHHAPHH,
CENTbCKOT0 X035HCTBA, MHUIIEBOW MPOMBIIIIEHHOCTH, YIITyOJIsSTh TO3HABATEIbHBIN HHTEPEC, HAIIPABICHHBIN Ha
OCO3HaHHBIA BBIOOP COOTBETCTBYIONIEH TNpodeccud M TPOJNODKEHHE OHOIIOTMYECKOro 0o0pa3oBaHUsl B
OpraHU3aIHIX CPEIHEro MPopECCHOHATBHOTO U BBICIIET0 00pa3oBaHMsL.

TEMATHYECKOE IIVTIAHUPOBAHUE 10 KJIACC

Ne HauMeHoBaHue pa3fenoB U TeM NPOrpaMMbl Koa-Bo aorp
n/n 4acoB
1 buonorus kak Hayka 1
2 JKuBbIe CUCTEMBI M UX H3YYCHHUE 2
3 Buonorus knerku 2
4 XuMudecKast OpraHu3aIus KICTKH 10
5 Crpoenue u QYHKIIUU KIETKA 8
6 OOMeH BeIIeCTB U IPEBPAILCHHE YHEPTUU B KIIETKE 9
7 Hacnencreennas nabopManus U pearn3amnus e€ B KIETKe 9
8 JKU3HEHHBIN LUK KIIETKA 6
9 Crtpoenne 1 QyHKIIUN OPTaHIU3MOB 17
10 PasmHOXEHWE 1 pa3BUTHE OPTaHU3MOB 8

11 I'enernka — Hayka 0 HACIENCTBEHHOCTH W N3MEHYMBOCTH

OpraHu3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'enernka uenoBeka 3
15 Cenekuus opraHu3MOB 4
16 buorexHonorus u cuHTETHYECKAst OMOTIOTHS 4
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102




11 KJIACC

Ne HaunmMeHoBaHue pa3jenoB U TeM NPOIrPaMMbl Koa-Bo norp
n/n 4acoB
1 3apoxeHne 1 pa3BUTHE SBOMIOMOHHBIX PEICTaBICHUN B 4
ouonoruu
2 MukposBostoLus U €€ pe3ynbTaThl 14
3 MakposBosronys ¥ €€ pe3yJIbTaThbl 6
4 [Iporcxoxkenne u pa3BUTHE )KU3HHU Ha 3emIie 15
5 [IpoucxoxkieHrE YeoBeKa — aHTPOIIOI'CHE3 10
6 OKoJIorus — HayKa O B3aUMOOTHOIIIEHUSAX OpraHU3MOB U 3
HaJ0pPTaHU3MEHHBIX CUCTEM C OKpY’Karoulei cpenon
Opranu3Mebl U cpefa oOuTaHus
DKOJIOTHS BUIOB U TOIYJISIIHI
JKomorust coo0IecTB. DKOIOTHIECKUE CUCTEMBI 12
10 Buocdepa — riodanpHas sxocucrema
11 YenoBek U OKpyxkarolas cpena
12 PezepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
MHNOYPOYHOE IVTAHUPOBAHUE 10 KJIACC
Ne Tema ypoka Koua-Bo Hara aor
n/n 4acoB usyue
HUA
1 | buonorus Kak KOMIJIEKCHASI HayKa M KaK 9acTh 1
COBPEMEHHOT0 00IIecTBa
JKuBble cUCTEMBI U UX CBOHCTBA 1
YpoBHEBasi OpraHu3aIvs KUBBIX CHCTEM 1
4 Hcropus oTKpeITHS U U3y4eHUs KIeTKu. KnerouHas 1

Teopus

5 | MeTromsl MONEKYIAPHON U KIJIETOYHOW OMOIOTHH.
[IpaxTudeckas padora «/3ydueHne MeTonoB
KJIETOYHOM Omonoruu (xpomarorpadus, 1
anektpodopes, muddepeHmanpHoe
ueHtpudyrupoanue, [1L[P)»

XUMHUYECKUN COCTaB KIETKU 1
MuHepabHbIe BENIECTBA KIIETKU, HX 1
Ouororuyueckas poib
8 | Oprannyeckue BeliecTBa KJIETKH — OEJKH.
Jlabopartopnas pabora «OOHapy>keHHEe OEIKOB C 1
MIOMOIIIBIO KAYECTBEHHBIX PEaKIIniny
9 | CsoiictBa, knaccupukanus u GyHKIHH OSITKOB 1
10 | Opranuyeckue BemecTBa KICTKH — YTIICBOJIBI 1
11 | Opranuyeckue BemecTBa KJIETKH — JIUITHIbI 1
12 | Hyxneunossie kucnotsl. JJHK u PHK.
Jlaboparopnas padora «MccnengoBanue 1

HYKJICUHOBBIX KUCJIOT, BBIACIICHHBIX U3 KJICTOK




Pa3IMYHBIX OPTraHU3MOB»

13 | Crpoenue u pynkuuu ATO. [pyrue 1
nykneozuarpudocdarer (HTD)

14 | CexBenupoanue JJHK. Meroabl reHOMUKH, 1
TPaHCKPHUIITOMHUKH, TPOTCOMUKHU

15 | Meromsl CTpyKTYpHOI OHOIOrHH 1

16 | Tumsr knerok. [pokaproTHyecKast KIETKa 1

17 | CtpoeHue sykapuoTHUeCKOi KieTkd. [IpakTudeckast 1
pabota «l3yueHre CBOMCTB KIIETOYHONH MEeMOpaHbD»

18 | TloBepXHOCTHBII arnmapaT KICTKH 1

19 | OaHoMeMOpaHHbIC OPTaHOU B! KJICTKH.

[paktnyeckas padora «V3yueHne NBUKEHUS 1
[UTOIJIA3MbI B PACTUTEIBHBIX KIETKaX)

20 | ITomyaBTOHOMHBIE OPTaHOWIBI KIIETKH:

MHUTOXOHAPWH, TIacTuAbL. JlabopaTopHas padora 1
«Mccnenopanne mia3mMonn3a u JIernaa3mMonn3a B
paCTUTENBHBIX KIETKaX)

21 | HememOpaHHbBIE OpraHOM/IbI KIETKA 1

22 | Crpoenue u GpyHKIMH sSApa 1

23 | CpaBHUTENbHAS XaPAKTEPUCTHKA KIIETOK DyKapHOT.
Jlaboparopras padora «/3ydeHune CTpoeHusI KIETOK 1
Pa3IMYHBIX OPTaHU3MOBY

24 | AccuMUIIALNS U TUCCUMUIIALINS — JBE CTOPOHBI
Merabonu3Ma. Tumel oOMeHa BEIIECTB.

JlaGopaTopHas pabora «/3yueHne KaTaTuTHIeCKOH 1
aKTHBHOCTH (hepMEeHTOB (Ha IMPUMEPE aMUJIa3bl UK
KaTasasbl)»

25 | ®epMeHTATHBHBIN XapaKTep peakUi KJIETOYHOTO
merabonusma. JlabopaTtopHas pabdora «M3ydenue 1
(hepMEHTATHBHOTO pPaclICIICHHsI TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX»

26 | benKu-aKTUBATOPHI U OETKU-UHTUOUTOPBI 1

27 | ABTroTpodHBII THIT OOMEHA BEIIEeCTB 1

28 | ®dorocuHTE3 1

29 | Xemocunres. JlaboparopHas pabora «CpaBHeHHE 1
mpoiieccoB (POTOCHHTE3a U XEMOCHHTE3a»

30 | Ana»poOHbIe opraHu3MbL. Buabl OpokeHusI.

JlaboparopHas pabora «CpaBHEHHE TIPOIIECCOB 1
OpOXKECHUS U JIBIXAHHSD

31 | AspoOHbie opraHU3MBbl. DTalbl 3HEPTETHUECKOTO 1
oOMeHa

32 | DHeprust MeMOPaHHOrO rpaleHTa IPOTOHOB. 1
Cunre3 AT®: padora nporonHol AT®-cuHTa3BI

33 | Peakuuu MaTPUYHOTO CHHTE3A 1

34 | Tpanckpumniuss — Matpuunsiii cuaTe3 PHK 1

35 | TpaHcsust U e€ ITarbl 1

36 | KomupoBanue aMuHOKUCIIOT. Poib pubocom B 1




ouocuHrese Oenka

37 | Opranu3aiys reHoMa y MPOKapuoT U SYKapHoT 1

38 | MonekymnspHble MEXaHU3MbI SKCIPECCUH T€HOB Y 1
9YKapHOT

39 | Bupychl — BHEKIIETOUYHBIE (POPMBI JKU3HH U
obnmuraTtHble napa3uthl. [IpakTuueckas padoTa 1
«Co3ganue MoJieNu BUPycay

40 | BupycHsble 3a00/1eBaHUs YETIOBEKA, KUBOTHBIX, 1
pactenuit

41 | HaHOTEXHOJOTHH B OMOJIOTUY U MEULIMHE 1

42 | KusHeHHBIH LUKII KJIETKU 1

43 | Marpuunsiii cuate3 JJTHK 1

44 | Xpomocomsl. JlabopaTopHas padora «3yueHue 1
XPOMOCOM Ha TOTOBBIX MHKPOITperapaTaxy

45 | JleneHue KIETKH — MHTO3 1

46 | Twumsl kiierok. KapuokuHes U IUTOKUHES.
JlaGoparopHas pabora «HabmtoaeHre MuTO3a B 1
KJIETKaxX KOHYMKa KOpellKa Jiyka (Ha TOTOBBIX
MHUKpOIIperapaTax)»

47 | Perymsiust )KU3HEHHOTO IIUKJIA KIETOK 1

48 | OpraHu3sM KakK eIHHOE 1IEI0€E 1

49 | Tkauwm pacrenuii. JlabopaTopuas padora «/3ydeHue 1
TKaHEW pacTeHUII»

50 | TkaHu *KMBOTHBIX U 4eioBeka. JlabopaTopHas 1
pabora «/3ydenne TkKaHEeH KUBOTHBIX)

51 | Opransl. Cuctemsl opranos. JlabopaTopHas pabora 1
«/3yueHne opraHoB I[BETKOBOTO PACTCHUS

52 | Onopa Tena opraHu3MoB 1

53 | [IBmxkeHre OpraHu3MOB 1

54 | Iluranue OpraHu3MoOB 1

55 | [Iuranme MO3BOHOYHBIX KUBOTHBIX. 1
[MuimeBapuTenbHas CHCTEMa YEIOBEKa

56 | JpixaHue OpraHU3MOB 1

57 | JIpIxaHue M03BOHOYHBIX JKMBOTHBIX U YETOBEKA 1

58 | TpaHCIOPT BEIIECTB Y OPraHU3MOB 1

59 | KpoBeHocHas cucTemMa MO3BOHOYHBIX KUBOTHBIX U 1
JenoBeka

60 | BeigerneHue y opraHu3MoB 1

61 | 3ammTa y OpraHu3MoB 1

62 | MMMyHHast cHCTeMa YeoBeKa 1

63 | Pa3apaskMMOCTh U PEryJIsiHs Y OpraHu3MOB 1

64 | 'ymopanbHast peryasius U SHAOKPHHHAS CUCTeMa 1
YKUBOTHBIX U YelIOBEKa

65 | dopmbI pa3MHOKEHHSI OPraHH3MOB 1

66 | ITonoBoe pa3sMHOXKEHHE 1

67 | Meitos 1




68

I'amerorenes. OOpa3oBaHye U Pa3BUTHE MTOIOBBIX
kierok. JlaboparopHas pabota «/3yueHune

CTPOEHHS MOJOBBIX KIIETOK Ha FOTOBBIX 1
MUKpOIpenapaTax»

69 | UuauBuayaibHOE pa3BUTHE OPTaHU3MOB — 1
OHTOT€HE3

70 | 3aknanka OpraHoOB M TKaHEH M3 3apOJBIIICBBIX 1
JIUCTKOB

71 | Poct u pa3BuTHE KUBOTHBIX. JlJabopaTopHas pabora
«BbIABIICHHE IPU3HAKOB CXOJCTBA 3apPOAbIILIEH 1
ITIO3BOHOYHBIX KUBOTHBIX»

72 | PasmHOXKeHUE U pa3BUTHE pacTeHuid. JlabopaTtopHas
pabora «CTpoeHne OpraHoB pa3MHOKEHHS BBICIITHX 1
pacTteHuin

73 | Hcropus cTaHOBIIGHHS W Pa3BUTHSI TEHETUKU KaK 1
HayKH

74 | OCHOBHBIE IIOHATHS U CUMBOJIBI T€HETHUKH.

JlaGoparopHas padora «J/Ipo3oduia kak 00bEKT 1
FEHETUYECKUX UCCIIEIOBAHUID)

75 | 3aKkOHOMEpPHOCTH HACIIEIOBAHMUS PU3HAKOB.
MonorubpuaHoe ckpeniupanue. [Ipakrudeckast 1
pabota "M3yueHue pe3yabTaTOB MOHOTHOPHIHOIO
CKpeIUBaHus y Apo30duiinr"

76 | Huronmoruueckre OCHOBBI MOHOTHOPUTHOTO 1
CKpEIINBaHUS

77 | Amanmsupyromiee ckpenuBanre. Hemomaoe 1
JOMUHHUPOBAHHE

78 | QurubpuaHoe ckpemuBanue. IIpakruueckas padora
«M3y4ueHne pe3yapbTaToB AUTHOPUAHOTO 1
CKpEIINBaHUs ¥ IPO30(OUITBI»

79 | Luronoruueckre OCHOBBI JUTHOPUIHOIO 1
CKpEIINBaHUS

80 | CuemsieHHOE HACJIEI0BaHHE IPU3HAKOB 1

81 | XpomocoMmHast TeOpHsl HACAEACTBEHHOCTH 1

82 | I'eneruka mosa 1

83 | I'eHOTHT KaK IEJIOCTHASI CHCTEMA 1

84 | I'eHeTnueckuil KOHTPOIb PAa3BUTHS PACTEHUH, 1
JKHBOTHBIX U YEJIOBEKA

85 | M3aMeHYrBOCTh PU3HAKOB. BUIbI H3MEHUNBOCTH 1

86 | MoaudukanuoHHAs H3MEHIUBOCTh 1

87 | BapualvoHHBIH psJ] ¥ BapUAIlMOHHAS KPUBAs.

JlabopatopHas padora «Mccnenoanue

3aKOHOMEPHOCTEH MOAN(DUKAIUOHHOMN 1
n3MeHunBocTH. [locTpoeHne BapuamoHHOro psiia

1 BapHaLlMOHHOM KPUBOI»

88 | I'eHoTHIMueckas n3MeHUYNBOCTh. KoMOWHaTHBHAS 1
HW3MEHYUBOCTD

89 | MyrairoHHas ©3MEHUHBOCTb. [IpakTHyeckas 1




pabora «MyTauuu y 1po30oduisl (Ha TOTOBBIX

MUKpOIpenaparax)
90 | 3aKOHOMEPHOCTH MYTallMOHHOIO IPOIIecca. 1
OnureHeTHKa v SIIUTCHOMHUKA
91 | I'eneruka yenoBeka. [IpakTudeckas pabora 1
«CocTtaBieHue U aHaM3 POAOCTIOBHOW»
92 | Meroasl MEOUIIMHCKON T€HETUKHU 1
93 | 3HaueHHE MENUIIMHCKON T€HETUKH B
MPEAOTBPAIICHUH U JICUCHUH TCeHETUIECKUX 1
3a00JIeBaHUI YeTIOBeKa
94 | OcHoBHble IOHATHA cenekimu. JlabopaTopHas
pabora «HM3ydeHne copToB KyJIbTYPHBIX PACTCHHH W 1
MOPOJ JOMAIITHUX KUBOTHBIX)»
95 | Meroasl ceneknnoHHON paboThl. JlaboparopHast 1
pabora «/3y4yeHne METOJIOB CENEKIIMHA PACTEHUI
96 | JlocTikeHHs CENEKIMH PACTEHUH U )KUBOTHBIX. 1
[paktnyeckas padora «[IpuBHBKa pacTeHU»
97 | CoxpaHeHue, U3yUeHHE H UCTIOIIE30BaHHE 1
TeHETHYECKHX PECYPCOB
98 | buorexHoIOTUS KaK HAyKa U OTPACIb
npousBoacTBa. [IpakTrueckas padora «M3yuenne 1
00BEKTOB OMOTEXHOIOTUI
99 | OcHOBHBIE HANIPABIICHUS! CHHTETUYECKON OHOIOrHU 1
100 | XpomocoMHas ¥ TeHHAS HHKEHEPHS 1
101 | MeauuuHCKHEe OUOTEXHOIOTHI 1
102 | Pe3epBHblii ypok. [ToBTOpeHue, 0000IICHME, 1
CUCTEMaTU3aLNsl 3HAHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOTPAMME 102
11 KJIACC
Ne Tema ypoka Kou-Bo Jara norp
n/n 4acoB usyue
HUA
OpomonnonHas teopus Y. Jlapsuna 1
JBrkyiue cuiibl 3Boonny BuaoB o Y. lapsuny 1
3 | boprba 3a cymecTBoBaHHE, €CTECTBEHHBIN H 1
HCKYCCTBEHHBIH 0TOOP
DopMHUPOBAHNE CHHTETUUECKON TEOPUH 3BOIOIHH 1
DTarsl HBOIOIMOHHOTO MTPOIlecca: 1
MUKPO3BOITIOIUS K MAKPOIBOIFOIIHSI
6 | omyssiuus — 3MeMeHTapHAS SIUHHIA BOJTIOIUK 1
7 3akoH reseruueckoro pasHosecus Jx. Xapau, B.
BaiinGepra. JlabopaTtopnast padora «BrisiBneHne 1
HW3MEHYMBOCTH y 0co0eil 0nHOro BUAa»
8 | DnemenTtapHble (HaKTOPHI SBOTIOLUH 1
9 | Dddext ocroBatens. DphdexT OyTHIIIOUHOrO 1

TOpJIbIIIKa




10

Murpauuu. M3oms1uu nonysuuii:
reorpaguyeckas, OHnoIornyeckas

11 | EctecTBeHHBbIH 0TOOp — HampaBIsIOMuUi pakTop
3BOITIOLIUU

12 | [TonoBoii oTGOp

13 | [IpucnocoOaeHHOCTh OPraHu3MOB KaK Pe3yJIbTaT
MUKpo3Boitonuu. JlaboparopHas pabora
«MzyueHue apoMop(030B U U0 NATITAIIMN Y
pacTeHui U KUBOTHBIX)

14 | [Ipumeps! NpUCIIOCOOICHUN Y OPraHU3MOB:
Mopgosiorndeckue, (PU3N0IOrnISCKHE,
OMoXMMHUYECKHeE, MToBeeHueckue. JlabopaTopHas
pabota «IIpucrnocoOseHns OpraHu3MOB U UX
OTHOCHUTEJbHAS 11€71€CO00Pa3HOCThY

15 | Bugn, ero kpurepuu u cTpykrypa. JlabopartopHas
pabora «CpaBHEHHE BUIOB 110 MOPPOIOTUIECKOMY
KPUTEPHIO)

16 | Crpykrypa BHI2

17 | BumooOpa3oBaHue Kak pe3yjbTaT MUKPOIBOJIIOIHH

18 | Csi3b MUKPOIBOJIIOIUH U SIHIEMHUOIOIHH

19 | MaxkposBoJorus. [1aneoHTOI0rHueCcKue METOIbI
W3YUYCHHS YBOIIOINU

20 | buoreorpaduyeckrie METOABI U3yUCHHS SBOTIOLNH

21 | DMOpHOTIOTHYECKHE M CPAaBHUTEIIBHO-
MOP(OIOTHIECKHE METOBI H3YIEHHSI SBOIIOIIH

22 | MonekyasapHO-TeHEeTHYEeCKH e, ONOXUMHUYECKUE U
MaTeMaTHYECKHE METOJIbI U3yUCHHUS DBOIFOIINU

23 | OOmme 3aKOHOMEPHOCTH BOIIOIIH

24 | AngantuBHas paauais. HepaBHOMEpHOCTh TEMIIOB
SBOJIOIHH

25 | HayuHble rUMOTE3bI MPOUCXOXKICHUS XKU3HH Ha
3emie

26 | JlonayuHbIE TIPEACTABIICHHS O 3aPOXKICHUH KU3HU

27 | OcHOBHBIE TaNbl HEOPTAHUIECKOHN IBOIOIHH

28 | I'mnoTe3sl 3apOXKACHUS KUZHU

29 | Ucropus 3emnn 1 MeTONbI €€ U3ydeHUS.
JlaGopartopHas pabora «/3ydeHue u onmcanue
HCKOTAEMbIX OCTATKOB JIPEBHUX OPTaHHU3MOBY

30 | HavanbHbIe STAnbl OPraHU4eCcKOi SBOIOIHH

31 | DBodroIus 3yKapuoT

32 | OCHOBHBIE 3TaITbI DBOIIONUHU PACTUTEIHHOTO MHUPA.
[IpakTudeckas padora «M3ydenne ocodeHHOCTEH
CTPOCHUS PACTEHHH pa3HBIX OT/IEIOB)»

33 | OcHOBHBIE 3TaITbI HBOJIOIUHU JKUBOTHOT'O MHPA

34 | DBonrorus )XUBOTHBIX. [IpakTrueckas paboTa

«Mzyuenne ocoOGHHOCTEH CTPOEHUS TTO3BOHOYHBIX
AKHUBOTHBIX»




35 | Pa3BuTHe x13HU Ha 3eMIIe 10 ApaM U MepHOAaM 1
36 | MaccoBblie BBIMUPaHHUSI — HKOJOTHYECKUE KPUZUCHI 1
MPOILLIOTO
37 | CoBpeMeHHBII SKOIOTHYECKHI KPU3HC, €T0 1
0COOEHHOCTH
38 | CoBpeMeHHas CUCTEMa OPTaHUYECKOI'O POIIIOro 1
39 | OcHOBHBIEC CHCTEMAaTHYECKUE IPYIITBI OPraHU3MOB 1
40 | AHTpOMONOTUsi — HayKa O YeJIOBEKe 1
41 | Pa3BuTHE NPEACTAaBICHUN O IPOUCXOKACHUH 1
YenoBeKa
42 | MecTo 4enoBeKa B CHCTEME OPraHUIecKOro MUpA.
JlabopaTtopHas pabota «/3yueHne ocoOeHHOCTEH 1
CTPOCHHS CKeJIeTa YeJIOBeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHHEM
43 | JIBmKyIue CHIIbI aHTPOIIOreHe3a 1
44 | CoorHoLIEHNE OHOJIOTHYECKUX U COLHAIBHBIX 1
(haKTOpOB B aHTPOIIOTEHE3E
45 | OCHOBHBIC CTAIUH AaHTPOIIOTEHE3a 1
46 | [NaseoreHeTnKa M MaJeoreHOMHUKA 1
47 | DBOMIONHS COBPEMEHHOTO YEJIOBEKA 1
48 | Yenoseueckue pacsel. [IpakTrueckas pabora 1
«3ydeHne HKOJIOTMYECKUX aJanTaluil 4eIoBeKay
49 | MexIuCIHITTHHAPHBIC METOJIBI aHTPOIIOJIOTUT 1
50 | 3apokacHHE U Pa3BUTHE DKOJIOTHH 1
51 | Meroxasr skonoruu. JlabopaTopHas pabora
«/3yueHne METOIOB IKOJIOTHYECKIX 1
HCCIIEI0BAHUID)
52 | 3HaveHue YKOIOrMICCKUX 3HAHUM JUIS YeIIOBEeKa 1
53 | Dkosorudeckue GhaKToOps 1
54 | Abuornueckue GpakTopsl. CBET KaK SKOIOTMICCKII
(dhaxrop. JlabopaTopHas pabota «BrisBIeHNE 1
MPHUCIIOCOONICHUN OPTaHU3MOB K BITHUSTHHIO CBETaY
55 | Abmornueckue dakTopsl. TemmepaTypa Kak
skonorndeckuii paxrop. JlabopaTopras padora 1
«BrIsiBNIeHIE TPUCTIOCOOTIEHI OpraHU3MOB K
BITHSTHUIO TEMIIEPATYPhD»
56 | Abmorudeckre (akTopel. BmaxxHOCTh Kak
skonorndeckuii paxrop. JlabopaTopras padora 1
«AHATOMHYECKHE OCOOCHHOCTH PAaCTCHHH U3
Pa3HBIX MECT OOUTAHUSI
57 | Cpenpl oOuTaHusI OPraHU3MOB 1
58 | buomnornveckue puTMEI 1
59 | XKuzHeHnsle HopMBbI OPraHU3MOB 1
60 | buornueckue pakTOpbI 1
61 | 3HayeHne OMOTMYECKUX B3aUMOIEUCTBUN I 1
CYILIECTBOBAHUS OPIaHU3MOB B Cpe/ie OOUTaHUS
62 | Dkonoruyeckue XapakTepUCTHKH MOMYIISIHN 1




63

OCHOBHBIE ITOKA3aTEIN nonyJjsinuu: YucCJIC€HHOCTD,

IUTIOTHOCTB, BO3PACTHAsI U TOJIOBAsI CTPYKTypa 1

64 | OcHOBHBIEC IOKA3aTENH MOMYJISIIIH: POXKIAEMOCTb, 1
MPHUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITHN

65 | Dkonoruyeckas CTpyKTypa HOMYJISLUN 1

66 | JlnHamuKa NOMYJSLIWU U €€ Peryysauus 1

67 | KpuBble pocta YuCIeHHOCTH OMyJsinuu. Kpusble 1
BBDKHBAHHS

68 | Oxonoruyeckas Huma Buja. JlabopatopHas padora 1
«[IpucnocoOneHus ceMsH pacTeHUH K pacceseHHIO»

69 | Bunx xak cucTema momyJisinui 1

70 | 3aKOHOMEPHOCTH MOBEICHUS U MUTPAITUI 1
KHBOTHBIX

71 | CooOriecTBO OpraHM3MOB — OHOIICHO3 1

72 | DkocucTeMa Kak OTKPbITasi CUCTEMa 1

73 | KpyroBopot BelecT 1 MOTOK YHEPTHH B 1
JKOCUCTEME

74 | OcHOBHBIE ITOKA3aTENN YKOCHCTEMBI 1

75 | DKOJIOTHYECKUE TUPAMUIBI 1

76 | M3meHeHust COOOIIECTB — CYKIIECCHU 1

77 | IIpupomHbIe S5KOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. 1
DKOCHUCTEMBI MOPEil M OKEaHOB

78 | I[IpupomHbie 3KOCUCTEMBI. IKOCHCTEMBI TYHIP, 1
JIECOB, CTEIEN, MyCThIHb

79 | AHTpPOMOIreHHBIC SKOCHCTEMBI 1

80 | Ypboskocuctemsl. [Ipakruyeckas padora 1
«M3yuenne u onucaHue ypOOIKOCHCTEMBD»

81 | 3akoHOMepHOCTH (OPMHPOBAHHS OCHOBHBIX 1
B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHUCTEMAaX

82 | MexaHH3MbI BO3ICHCTBHS 3arPA3HEHUH pa3HbIX
TUIIOB Ha CyOOpPraHM3MEHHOM, OPIraHU3MEHHOM, 1
MOIYJISIIMOHHOM U 3KOCHCTEMHOM YPOBHSIX

83 | buocdepa — obmermanerapaas 00omouka 3eMiTu 1

84 | Yuenue B. U. Bepranckoro o 6uochepe 1

85 | 3akoHOMEpHOCTH CYIIeCTBOBaHUS Orocdeps 1

86 | KpyroBopoTsI BeliecTB 1 OMOr€OXUMUIECKHE 1
LUKIIBI

87 | 3onanbHOCTE OHOC(hepsl. OCHOBHBIE OMOMBI CYILIN 1

88 | YcroitunBocts Onocdepsl 1

89 | Dkonoruyeckue KpU3NChl U UX IPUYHHBI 1

90 | BozpmeiicTBue yenoBeka Ha Orocdepy 1

91 | AHTponoreHHoe BO3JeHCTBHE HA PACTUTENbHBIA U 1
KUBOTHBIN MU

92 | Oxpana npupozabl 1

93 | OcHOBHBIE NPUHIMITEI YCTOMYHUBOTO PA3BUTHUS 1

YCIOBCUCCTBA U MMPUPOABI




94 PanuonanpHOE IMpUPOAOIOJIb30BAHUC U COXPAHCHHUE

OMOIOrUYECcKOro pazHooOpasus 3eMiin 1

95 | O6o6meHue o TeMe «MUKPOIBOIIONHUS U €€ 1
PE3yIbTATHI»

96 | O6o6meHue o TeMe «MaKpOIBOIIOIHS U &€ 1
pE3yIbTAThI»

97 | O6o6menue o Teme «IIponcxoxaeHne U pa3BUTHE 1
JKU3HH Ha 3eMIIe»

98 | O6o6mmenue o Teme «IIpoucxoxaeHue YeloBeKa — 1
AHTPOIIOTCHE3»

99 | OboOmenne mo Teme «IKOIOTHsSI — HAyKa O 1
B3aMMOOTHOUICHUAX OPraHU3MOB»

100 | O6GoO6menHue o TeMe «OpraHu3Mbl U cpezia 1
00U TaHMSDY

101 | OGoO6meHwue 1Mo TeMe «IKOJIOTHsI BUJIOB U 1
IonyJstnumn»

102 | O6o6menHue o Teme «buocdepa — riodanbHas 1
IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




