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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yuebnomy npeamery «buonorusy (nanee - OHOIOTHSA) HA CPEAHEM YPOBHE
obmero obpazoBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6pazoBanue B Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenogaBanus yaeo0HOTo
npeamera «buosorus» n ocHOBHBIX denepanbHas padovas IporpaMMa BOCIIUTAHHS .

VYyeonsiii npenaMet «bruosorusy» yriyonenHoro yposas nuzydenus (10—11 kimaccen) siBisercs
OJIHUM W3 KOMIIOHEHTOB MpEIMETHOU oOyiactu «EcTecTBeHHO-HAay4HbIE TIpeaMeThl». CoraacHo
nosoxeHussM GI'OC COO npoduibHbIE TEXHUUYECKHE MPEMETHI, U3ydaeMble Ha YTiyOJIEHHOM
YPOBHE, MPEACTABISAIOT co00M crmocoObl auddepeHnuanuu o0ydyeHUs] Ha YPOBHE CpPEIHETO
oOmiero oOpa3oBaHus U 1IeJM, 00ECIEUNBAIOIINE TPEEMCTBEHHOCTh MEX]Ly OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpeIHUM MPOPECCHOHATBHBIM M BBICIIUM OOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTeNbHBIX, BOCIHUTATEIBHBIX M pPa3BUBAIONIMX 3a1ad, 3ama4 c npodopueHTarmen
o0ydaromuxcsi U CTUMYJIUPOBAaHUS MHTEpPeca K KOHKPETHOM o00JacTh Hay4HBIX 3HAHUM,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, ICUXOJIOTHEH, CIIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma o yueOHOMy mpenmery «broiorus» naet npeacTaBlIeHHE O LENAX U 3a1adax
u3ydeHus: npeamera «buojorus» Ha yrIyOJEHHOM YpPOBHE, OMNpeAeisieT o0s3aTreabHoe
(MHBapMaHTHOE) TPEIMETHOE COJEp)KaHHe, ero CTPYKTypHpPOBaHHE IO pasjeiiaM M TeMaM,
COTJIACHO KJIaccaM, 00eCreunBaeT MOCIeI0BATEIbHOCTh H3YUYEHHUs yUeOHOTO MaTepraia ¢ y4éTomMm
MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKM Y4eOHOTO IpoIecca, BO3PACTHBIX
oco0eHHOCTeN oOywatomuxcsi. B mporpamme 1o OHOJIOTHMM — peaii30BaH  MPUHIIUII
IIPEEMCTBEHHOCTH M3y4eHHUs ¢ OMoJoruel Ha ypoBHe 6a30BOro obuiero oopasoBanus, onarogaps
YeMy MPOCMATPHBAETCS HANPaBICHHOCTh HA JalbHEWIEee pa3BUTHE OMOIIOTUYECKUX 3HAHHM,
OPUEHTHPOBAHHBIX Ha CTPaHbl €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS, HKOJOTMUYECKOTO
MBIIIICHS], TIPE/ICTABICHHBIX O 3JI0POBOM 00pa3e KHU3HH, Ha BOCITUTaHUE OEPEKHOTO OTHOIICHUS
K OKpYyXarolied HpuUpoiHOi cpene. cpena. B mporpamme mo OHOJOrMM TakXke IMOKa3aHbI
BO3MOXXHOCTH M3yueHus: npenmera «buonorus» B peanuzanuu tpebdoanuiit ®I'OC COO
CTaHJAPTHBIM JIMYHOCTHBIM, METalpeJAMETHbIM U IpPEIMETHBIM pe3ylbTaTaM OOyueHHs M B
OCHOBHBIX BHJAaX y4eOHO-TIO3HABATEIBHON JIEATENFHOCTH OOYYalOIUXCS 10 OCBOCHHUIO
coJiepKaHusl OMOJIOTHYECKOTro 00pa30BaHMs Ha YpOBHE CpeHero oouiero o0pa3oBaHusl.

VYuebubiit npeamer «buonorus» Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUsS 3aBepIIaeT
Ouosornyeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTHPOBAH HA PacIIUPEHUE U yriyOleHue 3HaHui
00y4aromuxcst 0 )UBOU MPUPOJIE, OCHOBAX MOJIEKYJIIPHOM U KJIETOUHOM OMOJIOTHH, SMOPHOIOTUN
U OHOJIOTMU Pa3BUTHUS, TEHETHKH, CEJEKIMH, OWOTEXHOJIOTUH, SBOJIIOLIMOHHOTO Y4YEHHUS U
HKOJIOTHH.

Wzyuenue yuebHoro npeamera «buonorus» Ha yrayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY YYaIlTUXCS K MOCIEAYIONIEMY MOTYYSHHIO OMOJIOTHYECKOT0 00pa30BaHusl B By3aX U
OpraHu3aIUsaX CPeaHero MpohecCHOHAIFHOTO 00pa3oBaHus. B 0CHOBE €ro cojep)KaHus JICKHUT
cucTeMa OMOJIOTUYECKUX 3HAHUM, MOJYYCHHBIX MPH M3yYEHUH YYAIIUMHUCS, COOTBETCTBYIOIINX
CHUCTEMaTUYECKUX pa3JieJIOB OMOJOTUM HAa YPOBHE OCHOBHOTO 00miero oOpasoBanus, B 10-11
KJlaccax 3TU 3HAHUS MOIY4YaloT pa3BUTHE. Tak, pacmupsioTcs U yriIyOJsioTcs OMOIOTHYecKHe
3HaHUS O PacTEHUSX, )KUBOTHBIX, rpudax, OaKkTepusX, O YeJIoBeKe, OOIIMe MPUHITUIIBI J)KU3HH, a
Tak)Ke BKIIIOYAIOTCS OMOJIOTHYECKUE JaHHBIE MPUKIATHOTO U MOMCKOBOTO XapakTepa, KOTOphIe
MOYKHO WCIIOJIb30BaTh B KauyeCTBE OPHEHTHUPOB IS IOCIEAYIOIIEero BbiOopa mpodeccum.
Bo3MoskHa Takke HHTErpanus OWOJOTMYECKUX 3HAHMHA C YYETOM pe3yJbTaToOB, IMOJYyYEHHBIX
YUYAIIAMUCS TIPH U3YYCHUU HU3UKH, XUMUH, Teorpadui 1 MaTEMaTHKH.



Crtpykrypa mnporpamMmbl 1o ydeOHOMY mpeamery «buomorus» oTpakaeT CHCTEMHO-
YPOBHEBBIM M HBOJIIOLIMOHHBIA MOAXOAbI K H3yueHUIo Ouosornu. COriacHO MM HU3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJISl )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHM3allWy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 kimacce M3ydalOTCsi OCHOBBI MOJIEKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUUU, OMOTEXHOJIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydaromuxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢buznonoruu yenoseka. B 11 kiacce m3ydaercs 3BOJIIOLMOHHOE YYE€HHE, OCHOBBI SKOJIOTHH U
yuenue o 6uocdepe.

Llenpto yuyeOHoOro mpeamera «buomorus» sBisercss obecriedeHne OOYyYEHHUsS CTYIEHTOB
OMOJIOTHYECKMM TEOpUSAM UM 3aKOHaM, HJesAM, IPUHIMIIAM M [paBWJIaM, OCHOBAHHBIM Ha
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpa, 3HAHUSIM O CTPOEHUHU, MHOT0oOpasuul u
0COOEHHOCTSIX KIIETOK, OpraHu3Me, pa3BUTHM, OHMOLEHO3€, SKOCHUCTEMAaX, O BBLAAIOLIUXCSA
HAYYHBIX 3HAHMSX. JIOCTH)KCHHUS, COBPEMEHHBIC HWCCIICOBAaHUS B OHWOJOTHMH, TNPHUKIATHBIC
acleKTbl OMOJIOTMYECKUX 3HaHMH. JlIs pa3BUTUSA W NOJAEP)KAaHUS HHTEpeca ydalluxcs K
OMOJOrUM NPUBOAUTCA OOBEM TEOPETHMUECKOI0 MaTepuana B COACPKAHUM IPOrpaMM I10
O610JI0THH, IPESYCMOTPEHHBIX 3HAKOMCTBO C COBPEMEHHBIMU CTAHOBJICHUSIMHU U Pa3BUTHEM TOH
WIM MHOW 00J1acTH OMOJIOrMM, BKJIAJOM OTEUECTBEHHBIX U 3apyO€KHBIX YUEHBIX B pELICHUE
OMOJIOTMYECKUX U HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenus: yuebHoro npeamera «buonorus» Ha yrnyOnEHHOM ypOBHE — OBIIAJCHUE
00y4arIUMUCS TPUBOJUT K MOCTPOEHUIO CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3alMy KUBbIX
CUCTEM Pa3HOT0 paHra M MPHOOPETEHUI0 YMEHUH, UCIIOIb30BaTh 3TH 3HAHUS B 3aBUCHIMOCTH OT
WHTEpeca K onpeAesi€HHON 0071acTi MpodecCuOHaTBHOM IeITeIbHOCTH, CBI3aHHOU ¢ OMOJIOTHEH,
WM K BEIOOPY Y4eOHOTO 3aBeACHHS TSI TPOIOJIKEHHSI OMOJIOTHYECKOTO Pa3BUTHS. 00pa3OBaHue.

I[OCTI/I)KGHI/IC nejm HU3Yy4YCHUA IMPeaAMCTa «buosorus» Ha YFHY6HCHHOM YPOBHE
OCTOPOIKHOI'O peHICHUA CICAYIOIIUX 3aaa4:

o0ydeHrne HEOOXOAUMO cucTeMaM OMOJIOTMYECKUX 3HAHMIA: 00 OCHOBHBIX OMOJIOTUYECKUX
TGOpI/IHX, KOHIICIIIUAX, TUIIOTE3aX, 3aKOHax, 3aKOHOM€pHOCT${X 158 HpaBI/IJ'IaX, COOTBGTCTByIOHII/IX
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHE MUPA; O CTPOCHUH, MHOT000pa3nuu U 0COOCHHOCTSIX
OMOJIOTMYECKUX cHUcTeM (KJIeTKa, OpraHu3M, TMOMYJSIus, BUJI, OuoreoieHos, Ouocdepa); o
BBIJIAIOIINXCS] OTKPBITUSAX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

IpOBE/IEHUE 00YUaIOIINXCS ¢ METOAAMHU MTO3HAHUS JKUBOM MPUPOIBI: UCCIIEI0BATEIbCKUMHU
MeTOJaMH OMOJIOTUYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHOW Ouosoruu, >MOpHOJIOTHH U
OMOJNIOTUN PpA3BUTHUS, TEHETUKH M CENEKIUH, OMOTEXHOJOTMH M CHUHTETUYECKOH OHOJIOruH,
MAJI€OHTOJIOTUU, SKOJOTMM); METOJbl CaMOCTOSITEIbHOTO TPOBENEHUS OMOIOTHMYECKUX
WCCJIEIOBaHUN B Jlabopatopuul W B Tmpupojae (HAOMIOJeHHWE, H3MEpeHHe, SKCIEPUMEHT,
MO/JICTUPOBAHHE);

OBJIa/ICHUE 00YYaIOUIMMHUCS TpeOyeT HAaBBIKOB: CAMOCTOSITEIIbHO HAXOUTh, AHATU3UPOBATh
¥ UCTIOJB30BaTh OMOJIOTHYECKYI0 HH(DOPMAITHIO; TTOJIH30BATHCS OMOIOTUUECKONH TEPMUHOIOTHEH
U CHUMBOJMKOW; COXpPaHWUTh CBA3b MEXIY pa3BUTHEM OWOJIOTHUYECKUX U COLMAIbHO-
SKOHOMHMYECKUX U HKOJOTHYECKHX MpOoOJIeM YeIOBEYECTBA; OLEHUBATH IOCIEICTBUS CBOEH
NeSITeIbHOCTH B OTHOLICHHWU OKPYXAIOIIEH NPUPOIHONW Cpeabl, COOCTBEHHOTO 3/10pOBBS U
3MI0POBBSl  OKPY)KAIOIIUX JIIOJIeH; OOOCHOBBIBATH M COOMIONATH MeEpbl  MPO(UIAKTHKA
UHQEKIIMOHHBIX 3a00JIeBaHMM, MTpaBUiIa MOBEACHUS Ha MPUpPojAe U olOecrieyeHus 0e301MacHOCTH
COOCTBEHHOM KHU3HEAEATETLHOCTH B MPHUPOAHBIX M TEXHOTCHHBIX Cpelax; OXapaKTepUu30BaTh
COBpPEMEHHBIE Hay4YHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;



pa3sBUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydammuxcs B Ipolecce
3HAKOMCTBA C BBIJAIOLIMMHUCSA OTKPBITUAMHU M COBPEMEHHBIMHU HCCIEIOBaHUSIMU B OHOJIOTMH,
pelIaoIUMU UX TPOOIEMbI, METOJO0JIOTHEeH OMOJOTHYECKUX HCCIEIOBAHUHN, MpPOBEIECHUEM
9KCHEPUMEHTAJIbHBIX HCCIIEOBAaHUM, pelleHrueM OHOJOrMYecKuX 3ajad, HCCIe0BaHHEM
OMOJIOTUYECKHX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHUC Y 06yqa}oumxc;1 OECHHOCTHOT'O OTHOLICHHUA K JKHUBOM npupoac B IICJIOM U K €€
00BEKTaM H SABJICHUSAM, SBJIAKOTCI OCHOBaMU TeHETHYECKOM I'paMOTHOCTH, 061].[6171 KYJIBTYPbI
MOBCACHM B IPUPOAC, IMOATOTOBKA €CTCCTBCHHO-HAYUYHbIX 3HaHI/If/'I;

oOy4yeHHe HaBbIKaM B OOJIACTH PAAMOAKTHBHOIO HPUPOJOINOIb30BaHUs (COO0OICHHE
IpaBWJl TOBEJEHUS B NPUPOJE, OXpaHE BHUIOB, HKOCHUCTEM, OHOChEpbl), COXPaAHEHHUIO
COOCTBEHHOTO 37I0POBbSI U 3JI0POBBSI OKPYKAIOLINX JIFOACH (COONIO/IEHHE Mep 3alllUTHBIX MeEp,
obecrieueHre 0€30MacCHOCTH KU3HEICSATEIBHOCTH B E€CTECTBEHHBIX YCIOBHSIX MPUPOAHOTO U
TEXHOI€HHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTMYECKMX 3HAHUW U YMEHHH B
MOBCE/IHEBHOM JKU3HH;

Coznanue ycinoBHil A OCO3HAHHOTO BHIOOpa 00YYaroNINXCs MO3BOJSET MHAUBHIYaTbHOM
o0pa3oBaTeNbHONl  TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy MnpodheccHoHaTbHOMY
CaMOOTIPEICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMU M TOTPEOHOCTSIMU
peruoHa.

OO01ee 4McIO YacoB, OTBEACHHBIX IS M3Y4YEHHUS OUOJIOTMU Ha YIIyOJEHHOM YpOBHE
cpenHero oomiero oopazoBanus, cocrapiset 204 gaca: B 10 kimacce — 102 yaca (3 gaca B He/Ien0),
B 11 xmacce — 102 (3 B Hezento).

OT100p opranu3aMOHHBIX (OPM, METOJIOB U CPEJICTB 00yUYEHUS OMOJIOIMH OCYLIECTBISAETCS
C yderoMm crenu(uKu ero CoAep kKaHus M HaIpaBJIIEHHOCTH Ha MPOJOHKEHHE OHMOJIOrMYecKOro
00pa30BaHUs B OPraHU3alUAX CPETHErO MPO(HECCHOHAIBHOTO U BBICIIEr0 00pa30BaHMsL.

OO0s3aTenbHBIM YCIIOBHEM IIPpU 00yueHHHM OMOJOrMH Ha YIiyOJIEHHOM YpOBHE SIBISIETCS
IpoBe/IeHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Tamke yuacTue oOydaromuxcs B
BBIMIOJTHEHUM TIPOEKTHBIX U Yy4eOHO-UCCIIEIOBATENIbCKUX paboT, TemaTHKa ONpeiessercs
YUUTEJIEM Ha OCHOBE PEAJIbHBIX MaTEpUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX YCIOBUI.

COJAEPXAHUNE OBYYEHUA
10 KUIIACC

ConepkaHve TporpamMMbl, BBIICIIEHHOE KYpPCU6OM , HE BXOJUT B MPOBEPKY
rocyaapcTBeHHoU utorooi arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHnHast OMoNIOTHUS — KOMIUIEKCHas Hayka. Kparkast uctopusi pa3BUTHs OMOJOTHH.
buonornueckue Hayku M u3ydaemble UMH mpoOiembl. DyHaameHTadbHbIE, MPUKIATHBIE U
MOMCKOBBIC HAYYHbBIE UCCIIEOBAHUS B 00JIaCTH OMOJIOTHH.

3HavyeHHe OMOJIOTHU B COBPEMEHHOW €CTECTBEHHO-HAY4YHOU KapTuHe mupa. [Ipodeccun,
CBsi3aHHBIE C OuWojorued. 3HayeHHe OMOJOTMHM B NPAKTUYECKOH JESITEIbHOCTH YEIIOBEKa:
MEAMIIMHA, CEIbCKOE X03SIMCTBO, MPOMBILIUIEHHOCTD, OXpaHa MPUPOIbL.



JdemoHcTpauuu

Hoprpetsl: Apucrorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. ['apsei, I
Mennens, B. U. Bepuanckuii, U. I1. [1aBnos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabauupb! u cxembl: «CBsA3b OMOJOIUH C APYTUMU HaykaMu», «CucremMa GHMOJIOrHYECKUX
HaYK».

Tema 2. ’KuBble cucTeMbI U UX U3yYeHHE.

’KuBbIe CUCTEMBI KaK npeaAMET U3YUCHUA ouosiorun. CBONMCTBA )KUBBIX CUCTEM: CANHCTBO
XUMHYECKOI'0 COCTaBa, HCJIOCTHOCTD U IICJIOCTHOCTD, CIIOKHOCTD U YHHOPAAOUCHHOCTDb CTPYKTYPBI,
OTKPBITOCTBH, CaMOOpPraHu3anus, CaMOBOCIIPOMU3BCACHUC, Pa3Apa)kUMOCTb, U3MCHYNBOCTb, POCT U
pa3sBUTHC.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KJIETOUHbIN, TKaHEBBIH,
OpraHU3MEHHBIH, MONYJISIHUOHHO-BUI0BO, SKOCUCTEMHBIN (6MOTreO1IeHOTUYECKHI),
ouoctepnsiid. Ilporeccsl, mpoucxoismuye B BeTepuHApPHOM pexkuMme. OCHOBHBIE MPU3HAKU
»kuBoro. JXKu3np kak ¢opma noanepxkanus matepuu. Hayku, m3zydaroniue >KuBble CUCTEMBI Ha
pa3HbIX YPOBHIX OpraHU3aIUH.

NOBBIIIIEHUE KBaTM(pHUKAIMKU cucTteM. Mertoasl Ouosormueckoil Hayku. Habmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEMaTu3anus, metaananus. Ilonsatiue o 3aBUCUMOI U HE3aBUCUMOU
nepemenHo. IlmanupoBanne skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHsATHE BBIOOPKHU U €€ JOCTOBEpPHOCTh. Pa3bpoc B Ononornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH Pe3ysbTaToB. [IpUUnHBI BOBHUKHOBEHHUs pe3yabTaTOB dKcrepuMeHTa. [loHaTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuuel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HH», «bHoOrMYecKHe CUCTEMBI,
«CBoiicTBa KMBOW MaTepuu», «YpPOBHHM OpPraHU3allMU >KUBON HpUpOIbD, «CTpoeHHE KIETKU
KUBOTHON», «TkaHM KUBOTHBIX», «CHCTEMBI OpraHu3Ma 4eJOBEYECKOI0 OpraHu3May,
«buoreorienos», «buochepan, «MeToapl U3ydeHUsI S KUBOU MPUPOIBI.

ObopynoBanue: sabopatropHOEe OOOpYAOBaHHWE JJisi TPOBEACHHUS HCCIICIOBAHHM,
WU3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTuyeckasi padora «lcronb3oBaHWE Pa3IUYHBIX METOJOB IIPU M3YYEHHH JKUBBIX
CUCTEM.

Tema 3. BuoJsiorusi KJIeTKu.

Knerka — cTpyKTypHO-(QYHKIIMOHANbHAS €AMHULA KUBOTO. MICTOPHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeTtoapl MOJIEKYJISAPHOH M KIETOYHOM OHMOJIOTMHM: MHKPOCKONUsS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHunanbHoe  HEHTpU(YTHPOBaAHHUE,
KyJIbTUBHUPOBaHUE  KJIETOK.  u3yYeHue  QUKCUPOBAHMBIX  KIemoK .  DJIEKTpPOHHas
MUKpocKonus. Kougokanvhaa mukpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.



JdemoHcTpauuu
Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «JNEKTPOHHBIH MUKpOcKo», «cTopus
Pa3BUTHSI METOZI0B MUKPOCKOIIUI.

O60DVI[OB3HI/IGZ CBETOBOU MHKPOCKOII, MUKpOIIpEIiapaTbl paCTUTCIbHBIX, XUBOTHBIX M
6aKTepI/IaJ'IBHBIX KJICTOK.

IMpakTnyeckas padora «/3ydyeHne MeTogaMu KJIETOUHOI Ouosnoruu (Xxpomarorpadus,
anekTpodopes, nuddepennuanpaoe neaTpudyruposanue, [1ILIP)».

Tema 4. XuMuueckas Oopranu3anus KJICTKH.

XHUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOAJIEMEHTHI. Boja 1 ee posib
PacTBOPUTEIIS], PEareHTa, y4acTHE B CTPYKTYPUPOBAHUH, TEILIOPETYIISALMY KIETOK. MUHEpanbHbIe
BEIIIeCTBA KJIETKH, X Ouojoruyeckas poiib. Poiib KaTHOHOB U aHMOHOB B KaMepe.

Opranuueckue BellecTBa KiIeTku. buonornueckue nonumMepsl. beiaku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpyKTypbl OenkoBOW MoJeKkyinbl. [lepBudHas cTpykTypa Oeika, MenTuHas
CBs3b. BTopuuHas, TpeTuyHasi, 4yeTBepTHYHas cTpykTypa. Jlenarypauusa. CBoiicTBa OenKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIUN 0eIKOB. [Ipuonsi .

VYrneBonbl. MoHOCaxapu/ibl, aUcaxapujibl, OJUTOCaxapubl M mojucaxapuasl. OOt
IUTaH COOPYKEHUsI U (DU3MKO-XUMHUYECKHE CBOWCTBAa YCTaHOBJIEHBI. buonoruueckue (QpyHKINUU
MIPUMEHSIOTCS.

Jlununel.  I'mapodunbHO-THIpOdOOHBIE  cBoiicTBa.  Knaccudukanus — JTUNUAOB.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIYIPOHHUIIAEMOCTb.

HyxneunoBbie kuciotel. JJHK u PHK. Crpoenne nykinenHoBbix kucioT. HykiaeoTumsl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupasb.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekyn AT®. Makpoaspruueckue cBsizu B moiiekyine AT®. bruonornueckue
byakuun  AT®. BoccTaHOBICHHBIE TMEPEHOCUYMKH, UX QYHKIMH B Kamepe. [[pyeue
nykneosuompugocpamovr  (HT®) . CexBenmpoBanue JIHK. Memoowr  cenomuxu,
MPAHCKPUNTNOMUKY, NPOMEOMUKU .

CrtpykrypHast Ouosiorus: OMOXMMUYECKUE M OMOPU3NYECKUE UCCIEIOBAHMS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl OuOMoOINIeKyl. Mooerupoganue cmpykmypvl u QyHKYui
buomonexyn u ux Komniexkcos. KomnvromepHulil Ouzatin u opeanuyecKuti Cunmes OUOMONEKVI U UX
HenpupoOHbIX UHSPEOUEHMOB.

JdemMoHcTpanuu

Hoptpertst: JI. [Monunr, Jx. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankmun, ®@. Canrep, C.
IIpy3unep.



2 !I/Iar[ )AMMBI. «Pacnpez[eneHI/Ie OCHOBHBIX DJJIEMECHTOB B  HEXXUBOU Ipupoac»,
«Pacnpez[eJIeHHe OCHOBHBEIX 3JIEMEHTOB B JKHBOI IMpUpOACH.

Tabmuuel u cxemsl: «llepmoguueckass TaGnuia OCHOBHBIX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJ BOJIbI», «BerecTBa B coctase Ten», «CTpoeHue Moeky 0enka», «CTpoeHne GeKoBbIX
MoJeKy», «CTpoeHue MojaeKkyn», «CTpoeHre MOJIEKYJ JUIHI0BY, «HyKIIenHOBBIEY. KUCIOTBI»,
«Ctpoenue monexkyia ATD».

OO6opynoBanue: XMMUYECKas Mocyia 1 000pyI0BaHHE.

Jlaboparopuas padora «O0HapyxeHUe OEIIKOB € IOMOIIBI0 KaUE€CTBEHHBIX METOIOBY.

JIaﬁopaTopHaﬂ paﬁoTa «HccnenoBanue HYKJICMHOBBIX KUCJIOT, BBIACIACMbBIX KJICTKaMU
PA3IMIHBIX OPraHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KIETKH.

Tumel KIETOK: dyKapuOTHYECKass W MpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHAIBEHOES
00pa3oBaHUE KIETKHU.

Crpoenue mpokapuoTHYecKON KieTku. Kierounas creHka omuOo4YHa U apxei.
Oco0eHHOCTU coaepKaHUs reTepoTpodHOM 1 aBTOTPOGHOM MTPOKAPHUOTUIECKON KIETKU. MecTo
U pOJIb IIPOKApUOT B OMOLIEHO3aX.

Crpoenne u pyHKIIMOHUPOBAHHUE DYKAPUOTUIECKOM KieTkH. [Imazmarnyeckas MmeMOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckoi MemOpaHbl. TpaHCmopT —BellecTB 4epe3
I1a3MaTHYECKYyl0 MeMOpaHy: maccUBHBIA (quddys3us, obnery€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBIA TpaHcnopt). ITomymponumnaemocts MeMOpanbl. PaGora
HaTpUN-KaJIMEeBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (harounTo3. Jk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIIMU KIETOUHOM CTEHKH pacTeHHi, rpuOoB.

Mutonnasma. Iutozomb. L{utockener. JIBwkeHue uuroriasmbl. OpraHouzbl KIETKH.
OnHomeMOpaHHble opraHouabl: sHIomIazMaTnueckas cetb (DIIC), anmapar kinetku ['onbxu,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpDAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHne TpaHyJIsIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkos 6 OIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTe3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHyssipHBIi)
SHJIOMIa3MaTHYeCKui peTukyinyMm. CekpetopHas ¢pyHkuus ycrpoiicra 'onbxu. Moougurkayus
benxos 6 annapame I'onvoocu. Copmuposka benxoe ¢ annapame I onvooicu. IlepeBo3ka BenecTs
B Kamepe. Bakyonu pacturensHbIx kieTok. Kierounstit cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOWJBI KJIETKH: MUTOXOHIPHH, TJIACTHIBL. [Ipoucxodicoenue
mumoxonoputi u naacmud. Cumouoeenesz (K.C. Mepeockosckuti, JI. Mapeynuc) . CTpoeHue u
GYHKIIMM  MHUTOXOHApUHA W TacTul. llepBuuHBIe, BTOpPUYHBIE W CIOXKHBIC TUIACTUIBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIMX
pacTeHuN.

HememOpanusie opranouasl CTpoeHue u GyHKIUU HEMEMOPaHHBIX OPraHOUIOB KIETKH.
PubGocomsl. IIpomescymounvie numu . MUkpoduiaMeHTbl. AKmuHogble MUKpOGUIaMeHmbl
Mpelmeunsle  KIETKA. AKmMuHo8ble KOMNOHEHMbl HeMbluleUHbIX Kiemok. MUKpOTpyOOUKH.
Knerounsrii nentp. CTpoeHue 1 IBUKEHUE )KTYTUKOB U Pe3HUYEK. MUKPOTPYOOUKH IIUTOTIIA3MBI.
Llentpuons. benku, accoyuuposannule ¢ Mukpoguramenmamu u mukpompyoouxamu. MomopHuie
benxu.



SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
SAnepusiii 6enkoBblit MaTpukc. [IpocTpaHcTBeHHOE pacmoioKeHHE XPOMOCOM B HMHTep(da3zHOM
aape. dyxpomamun u eemepoxpomamur . benxkn XxpomMaTHUHAa — TUCTOHBL. JJunamuka si0epHou
mepanuu 6 mumo3e. floepHvlii mpancnopm.

Knerounble  BkiatoueHus. CpaBHHUTENbHAas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdemMoHcTpauuu
Hoptpetsr: K.C. MepexkoBckuit, JI. Maprysmuc.
Tabauiel U cxembl: «CTpoeHHE SYKapUOTHYECKOW KIeTKn», «CTpoeHHe >XUBOTHOU

KIeTKn», «CTpoeHHE pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpU», «Sapoy», «CtpoeHue
IPOKAPUOTUYECKON KIETKU».

OOGopynioBaHME: CBETOBOM MHKPOCKOI, MHKpOIpenapaTbl pacTUTENbHBIX KJETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHune 3apsa KIETOK pa3InYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «/3yueHnue cBoiicTBa KIETOYHOW MEMOpPaHbBI».

JlabopaTopHas padora «VccienoBanue niuasMoian3a U JEIIa3MONIN3a B PACTUTEIBHBIX
KJIETKaxX.

I[IpakTuyeckasi padora «/3yueHue ABUKEHUS HUTOIUIA3M B PACTUTENIBHBIX KIIETKAX).
Tema 6. O0MeH BelecTB M MPpEeBpPAaLCHHE JHEPTHH B KaMepe.

AccUMUIIAIMS U AUCCUMMIISLUS — JBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BEIleCTB:
aBTOTPOQHBIH U TeTepoTpodHbINA. VYuacTe B OOMEHHBIX Mpoleccax. ODHEpreTHuecKoe
oOecnieuenue kinetku: nosisaeHne AT® B oOMeHHbIX npoueccax. DepMEeHTAaTUBHBIM XapakTep
KJIETOYHOro MeTtabonusma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JEHCTBHSL.
Kodepmentsr. Otinnuust GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. beiaku-akTHBaToOphl U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (hepMEHTAaTUBHBIX 3((PEKTOB OT pa3iIHyuHbIX
(baxTopoB.

[lepBuuHbIil cuHTE3 BemiecTB B Kamepe. POTOCUHTE3. AHOKCUCEHHBIN U KUCTOPOOHbLI
gomocunmes yousaiom . Ceemocoduparowjue nueMenmyl U nueMeHmol 6a306020 yenmpa . Ponb
XJIOpOoIUTacToB B mpolecce (orocunre3a. CperoBas u TeMmHas (a3pl. Domoodvixanue
C s, C4+ u CAM- suowr ¢pomocunmesa . llponykTuBHOCTH (oTOocHHTe3a. VccrnemoBaHue
pazIUYHBIX (PaKTOPOB HA CKOpOCTH (PoTocHHTE3a. 3HAUeHHE (POTOCUHTE3A.

Xemocunrte3.  Pa3sHooOpazue  OpraHM3MOB-TEMOCHHTETHUKOB:  HUTPUPUIHMPYIOIIHE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOJHbIC OaKTepr. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHbIe opranu3mbsl. Buasl 6poxenus. [Iponykrsl bposkeHust U MX MCIIOIb30BaHHUE
YEeJIOBEKOM. AHa3POOHBIE HCCIIEIOBAHUS KaK O0BEKThI OMOTEXHOJIOTHH M BO3OYAUTEIN OOJIC3HEH.

AdpoOHBIE OpPTraHU3MBI. DTambl YHEPreTHYEeCKOro oOmeHa. [1oAroTOBUTENBHBIN ATar.
['mukonu3 — 6eCKUCIOPOAHOE COJEPKAHUE TIFOKO3bI.



buonoruueckoe okucineHue, Wik KJI€TOUHOE JibIxaHue. Poinb MUTOXOHAPHI B mpolieccax
OHOJIOrHYECKOro OKHCJICHUS. Huknuueckue COCTOSIHUSI. OxucnutenpHoe
dochopmmpoBanne. Iuepeus membpannozo epaouenma npomonos. Cunmes ATD: paboma
npomonuou AT®-cunmaszvl. IlpeumymiecTBa a’poOHOTO IMyTH OOMEHA BEIIECTB TEpEe.
aHadpOoOHBIM. D(PPEKTUBHOCTD FIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoprperst: JIx. [Tpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmunbl u cxembl: «DPOTOCHHTE3», «IHEpPreTHUecKuil oOMeH», «buocuHTE3 OenKay,
«Ctpoenue GpepMeHTa», «XEMOCHHTE3Y.

Ob6opyioBaHME: CBETOBON MUKPOCKOI, 000PYA0BaHUE AJIS IPUTOTOBIICHHS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlaGopaTtopuass pa6ora «VI3yuyeHHe KaTaIUTUYECKOH aKTHUBHOCTH (EepMEHTOB (Ha
npuMepe aMHIIa3bl UM KaTajaas3bl)».

JlabopaTopHnasi padora «3yueHue (epMEHTATUBHOIO pacHpeleleHus] NepoKcuaa
BennkoOpuTtanuu B paCTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTropuas pa6ora «CpaBHEeHHE IPOLECCOB (DOTOCUHTE3A U XEMOCUHTE3a».
JlaGopaTopuas padora «CpaBHEHHUE NPOLIECCOB OPOKEHUS U OOILECTBAY.
Tema 7. lononnurenbHass HHGoOpMaLUs U 10CTaBKa ee B Kamepy.

Peaknun matpudHoro cunresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmzanus BHyTpeHHed wuHdopmanuu. ['eHeTMueckuii KoJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbiii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIAPAUIETBHOCTb, aCUMMETPUUHOCTh. Cobatooenue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK .

Tpancnauust u ee stanel. Yuactue Buecenme PHK B OnocunTes Oenka. YcmoBus
ounocunTe3a 6enka. Koguposanrne aMuHOKUCIOT. Poik pubocoma B OnocuHTe3e Oenka.

Cosepemennvie npedcmagneHuss o cmpoenuu eenog . Opranuszanys reHoma y npokapuoToB
U 2yKapuoToB. Perynsuus akTUBHOCTH I'€HOB Y npokapuoT. ['unoresa onepona (P. XKako0, XK.
Mano). Monexynsapnvie mexanuzmvl SKCnpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pe2ynayuu
pabomul 2eenos . Perynsuus oOMEHHBIX IpolieccoB B kamepe. Kiierounslit romeocras.

Bupycel — HeksieTouHble (hOpMBI )KU3HU U 00NMUTraTHbIe apa3suThl. CTpOSHHE POCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa .

Bupycubsie 3a0osneBaHusi uenoBeka, KUBOTHbBIX, pactenui. CIIN, COVID-19,
COLIMAIBHBIC U METUIIMHCKHE TIPOOIEMBI.



buoungopmamuka: unmeepayus u anaruz borvuux maccusos («bigdata») cmpykmypHvix
ouonocuueckux oanuvlx . Hanomexwonoeuu 6 o6uonoeuu u meouyuue. Illpoepammupyemvle
@ynxyuu 6enxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdemMoHcTpauuu

Ioprpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUI.

Tabmuiet  u cxembl: «buocunTe3 Oenka», «l'eHetmdeckuii kom», «Bupyce,
«baxrepuodaru».

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCa».
Tema 8. JKu3zHeHHBIN UK KJICTKH

Knerounslii mukn, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
MPOIIECCOB, mMpoTekaromux B uHTepdase. [loaroroBka kieTku K aeneHuto. [IpecuHTeTHYCCKUT
(ITOCTMUTOTUYECKUI), CUHTETUYECKUH M TOCTCUHTETHYECKUH (IIPEMUTOTUYECKUN) MEepPHOIbI
uHTEp(Pa3bl.

Marpuunsiii  cunte3  JHK —  permmmkanms.  I[lpunnunsr  permmkanum  JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYyKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJUIEIbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomser. Ctpoenue xpomocom. TernoMepsl U TesoMepasa. XpoOMOCOMHBII
Ha0Op KJIETOK — KapuOoTUN. JIMIUIOMAHBIA M ramiougHblii Habopbl XpoMocoM. ['oMooruuHbIe
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

I[eJ'IGHI/Ie KJI€TKU — MUTO3. CTa)II/II/I MHUTO3a U BO3BHUKHOBCHHUC B HUX IPOLCCCOB. Twurer
MHUTO3a. KapI/IOKI/IHe3 1 IUTOKHUHES. buonorndyeckoe 3HaueHNE MUTO3A.

PerJ'IHI_II/ISI MUTOTHYCCKOI'O HHUKJIa KIICTKH. HporpaMMI/IpyeMaﬂ KJIETOYHass rulenp —
alloIITOo3.

Krnerounoe s1po, XxpoMocoMbl, PyHKIIMOHATbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ougppepenyuposxu,  cmapenus u  nocieoHux  kiemox.  «lugposas  knemxa»  —

OuourgopmayuorHvle Mooenu IMOPUOHANLHOU KIeMKU.

JdemMoHcTpanuu

Tabnuiel 1 cxembl: «JKU3HEHHBIM UK KIETKW», «MuTto3», «CTpOeHHE XPOMOCOMY,
«Pemmukanms JJHK».

OO6opyioBaHMe: CBETOBOW MMKPOCKOI, MUKpompenapaTthl: «MHTO3 B KJIETKax KOpEeIIKa
JTyKay.

JlaGopaTopHas padora «/3ydeHre XpoMOCOM Ha FOTOBBIX MHUKpPOITpEnaparaxy.

JlabopaTopuasi padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpEnaparTax)y.

Tema 9. Ctpoenue 1 yHKUMOHUPOBAHHUE OPraHU3MA.



buonoruueckoe  pasHooOpazue  opraHuzMoB.  OJIHOKJIETOYHBIC, KOJOHHAJBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcobenHoctT CYIICCTBOBAHUA W KUBHCACATCIBbHOCTH OJHOKJICTOYHBIX OPraHU3MOB.
EaKTepI/II/I, apxcu, OJHOKJICTOYHBIC T pI/I6BI, OOHOKJICTOYHBIC JKUJAKOCTHU, APYTru€ IMPOTUCTHI.
KonoHnunanbHble OpraHu3MBbI.

B3anMocBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMbI OpPraHOB.
OpranusMm Kak eIMHO€E YeJI0BEe4YeCTBO. [ 'omeocTas.

Tkanu pacreHuidl. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelibHAsA, IOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTpOEHUs, (YHKIMU U PACIHOIOKECHUE
TKAaHEW B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX U 4YellOBeKa. THUIBI TKaHEW JKUBOTHBIX: JIUTEIMAJIbHAL,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOeHUs, QYHKIHUU MU PACIOIO0KECHUE
TKaHEH B OpraHax >KUBOTHBIX U YEIOBEKA.

OpraHH. Bereratusnbie u T'CHCPATHUBHLIC OPraHbl paCTCHHﬁ. OpraHBI H OpraHbl )KUBOTHBIX
" 4CJIOBCKA. qDYHKIII/II/I OpradHoB U CUCTEM OPIraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHbIX KUBOTHbIX. HapyXHblli 1 BHYTpeHHUH ckeneTbl. CTpoeHHe U OnpeiesieHue
COEMHEHHUMN KOCTEH.

JIBukeHne oOpraHu3MoB. JIBuKeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUTHOE,
KTYTUKOBOE, pPECHWYHOEe. J[BYDKeHHWE MHOTOKJIETOYHBIX PACTEHWH: TPOMHU3MBI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBeKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIuranne OpPraHru3MoOB. HOFJ’IOHIGHI/IG BOJBI, YIVICKUCIIOTO rada 1 MUHEPAJIbHBIX BCHICCTB
paCTCHUAMMU. Ilutanue >XUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC IMUIICBAPCHUC.
[IuTanne MO3BOHOYHBIX >KUBOTHBIX. OT}IGJ’II)I 3aKJIIOYCHHUA COIJIallICHUA. HmueBapHTeanme
JKCIIC3bI. HI/IH_ICBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

Jbixanue opranu3MmoB. /[pixanue pacrenuil. [[pixanue xuBoTHBIX. Juddy3us rasa yepes
noBepXHOCTh KieTKH. KoxkHoe npixaHue. JlpixaTenmbHas moBepxHOCTh. JKabGepHoe M Jierkoe
JpIXaHHe. J[pIXaHHe TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHE JIETKUX
[IO3BOHOYHBIX JKUBOTHBIX. J[pIXaTellbHAs CUCTEMa YesloBeKa. MexXaHU3M BEHTUIISLUU JIETKUX Y
NTHUI] U MJIeKonUTaromux. PerynmupoBanue obmiectsa. JlpixareabHble 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTEMBI pacTeHuil. TpaHcropt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cucTeMa U ee opraibsl. KpoBeHOCHas cuctemMa o3BOHOYHBIX
KUBOTHBIX U yesoBeka. Cepjile, KpOBEHOCHbIE cocyAbl U KpoBb. Kpyrum KpoBooOpaiueHus.
OBOJIIOLIMOHHBIE OCJIOKHEHUSI MOPAXKEHHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KMBOTHBIX.
Pabota cepaua u ee peryaupoBaHue.

Brinenenne y opranusmoB. Beinenenwe y pacteHuil. BblaeneHue 'y JKMBOTHBIX.
CoxkpatutenbHble Bakyosiau. Opransl BeeneHus. @UiIbTpalys, CeKpenns 1 00paTHOE BCacblBaHUE
KaK MEXaHW3Mbl pabOThl OpraHoB BbiAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIIETIUTENILHOM MOCIIEeI0BaTeIbHOCThIO. BhIjleNeHne y MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
[Touku. Ctpoenue u ¢pyHKkIMOHHpOoBaHuE HehpoHa. OOpazoBaHUE MOYH Y YEIOBEKA.



3amuTa OpraHM3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl I'yOUTENbHBI U
LIUCTBI IPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1UuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX ITPON3BOIHBIE. 3alUTAa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KieTOYHBIH M TymMOpajdbHBI HMMMYHHUTET.
Bpoxnaenuslii 1 npuoOpeTeHHBI OCOOCHHBI MMMYHHUTET. Teopus KIOHAJIbHO-CEIEKTHBHOTO
ummyHnutera (I1. Dpmux, . M. bepuer, C. ToneraBa). BocmasiutensHble OTBEThI OPTaHHU3MOB.
Posib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BAaHHIA.

Pa3Bneuenne u peryaupoBaHue y OpraHu3MoB. Pa3pakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3paxuMocTh M perympoBaHue y pacreHuil. POcToBble BellecTBa U UX
3HauEHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KMBOTHBIX. HepBHas cuctema u ee
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOKHEHUE HANpsKEHUS HEPBHOM CHUCTEMBl y JKUBOTHBIX. OTIEINbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u pediekropHast ayra. besycioBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynsiuus W 3HAOKPUHHAS CHCTEMA >KMUBOTHBIX M 4YesoBeka. JKenessl
SHJAOKPUHHOM CHCTEMbl M WX TOPMOHBI. JleiicTBUEe TOPMOHOB. B3anMOCBSI3b HEPBHOM W
SHIOKpUHHOU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu
Hoptper: U. I1. [1aBnos.

Tabnuiel u cxembl: «OTHOKIETOYHBIE BOJBD, «MHOTOKIETOYHBIE BOABD, «bakTepum,
«IIpocreiimmey, «OpraHbl IBETKOBBIX pacTeHMiD», «CHCTEMBI OpraHoB IO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee cTpoeHue pacTeHuil», «Tkanu pactenuit», «KopHEBbIE CHCTEMBI. ,
«Ctpoenne crebnsi», «CTpoeHue JUCTOBOM IUIACTUHKNY, «TKaHW IKUBOTHBIX», «CKeneT
yenoBekay, «llumeBapurenpHas cuctemay, «KpoBeHoCHas cuctemay, «JlprxarenpHas cuCTeEMay,
«HepBHas cucreman, «Koxa», «Mplmeynag cucremMa» , «BblaenuTenbHas CcUCTEMay,
«OHAoKpuHHAs cuctemay, «CtpoeHue MBI, «MMMyHuTeT», «KHIIIEYHONOTOCTHBIEY,
«CxemMa muTaHus pacTeHH», «KpOBEHOCHBIC CHCTEMBI TTO3BOHOYHBIX )KHBOTHBIX», «CTpoeHHe
ruapel», «CTpoeHHe TUIaHapueB», «BHYTpeHHee CTpOeHHEe». JO0XKAEBOro uepBs», «HepBHas
cuctema pwiO», «HepBHas cucrema marymkw», «HepBHas cucTeMa TPECMBIKAIOITUXCS,
«HepBHas cucrema mnTHm», «HepBHas cuctema MiekonuTamomux», «HepBHas cucrema
yenoBekay, «Pediexcy.

O6opyaoBaHKEe: CBETOBOW MHMKPOCKOI, MUKPOIIpenapaThl OJHOKJIETOUHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISIPhl KOMHATHBIX PACTeHMH, repOapiy pacTeHUM pa3HbIX OTIENIOB, BIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHuE Uil MPOU3BOJICTBA TOYBEHHOTO M BO3AYIIHOTO CHIPbS. 3JEMEHTHI IMUTaHMS,
IPOM3BOJIHBIE KpaxMmala M COEJUHEHHUs IOoJ JeiicTBUeM (QepMEHTOB, 00OpyAOBaHHE [UIs
IIPOBEJCHUS OIBITOB IO JKOHOMUYHOCTH JKU3HEHHBIX EMKOCTEM JETKUX, MEXaHMYECKHX
NEPEIHUX JBKCHUM, MOJIEIN T'OJIOBHOTO MO3Tra Pa3JIN4HbIX KUBOTHBIX.

JlabopaTopHas padora «/3yuyeHne TKaHEN pacTeHUI.

JlaGopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».



JlaGopaTopHas padora «/3ydyeHrne OpraHoB IBETKOBOT'O PACTEHUS».
Tema 10. Pa3MmHokeHMe U pa3BUTHE OPTAaHU3MOB.

®opMbI pa3MHOKEHHUSI OPTaHU3MOB: 0eCIoyioe (BKJII0UYasi BEreTaTUBHOE) U 1MOJI0BOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISILNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe paszmuHoxxkenue. llonoBeie KieTkH, WM rameTbl. Meio3. Craauu wmelosa.
[ToBenenue xpomocoM B Mmeito3e. Kpoccunrosep. buosnornueckuii cMbICa Mel03a U MOJOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE TEll.

[IpenzaponpiuieBoe paszButue. I'amerorene3 y KuUBOTHBIX. llosioBbIE  JKee3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE IOJOBBIX
KJIETOK.

Omog0TBOpEeHHE M ASMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIOOTBOPEHUS:
HapyXHOe, uccienoanus. [laprenorenes.

WNupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAYKa O Pa3BUTHU
opranu3mMoB. Mopghozenes — 00na uz enasuvix npoodonem smopuonocuu. Ilonsmue mopgozenos u
Mmooenu mopgozenesa . Ctaguu SMOpUOTreHe3a )KUBOTHBIX (IO MPUHLMITY JIATYIIKH). J{pobienue.
Tunsl apobnenus. [emepmunuposanunoe u HeodepmMunuposanuoe opobuenue. bracmyna, euowvi
onacmyn . OcOOEHHOCTH JPOOJIEHUS MIICKOMUTAIONMINX. 3apObIIIEBbIEC JIUCTKU (TaCTPYJISAINs).
3akiagka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JHCTheB. B3anMHOE BIMSHHE Pa3BUBAIOLIETOCS
3apopiia (SMOpUOHANBHAS WMHIYKIHWS). 3akiaJKka IUlaHAa BOCCTAHOBJICHHS TIMTAaHHS Kak
pe3ynbTaT HepapXxuuecKux B3auMoiecTBri reHoB. Habmronenue 3a sMOpHOHATBHBIM Pa3BUTHEM
pa3IUYHbBIX (PAKTOPOB OKPYXKAIOUIEH cpeabl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbll nepuox. Ilpsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOYHBIX W ITO3BOHOYHBIX JKHUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUS B MPUPOJIE.
Tunel pocta XKMBOTHBIX. DaKTOPHI pEryisiiMM pocTa >KUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUSI KUBOTHBIX W ueloBeka. Ileproibsl OHTOreHe3a 4YelloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenne u pazputue pacteHuid. ['ametodut m cnopodut. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. [lameToreHes y pacTeHUH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
IBETKOBBIX pacTeHnil. OOpa3oBaHuE U pa3BUTHE CEMSH.

MexaHu3Mbl peryJisiiiui OHTOr€HEe3a Y PACTEHUI U KUBOTHBIX.
JdemMoncTpanuu
Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabnuie! u cxembl: «BereratnBHOe pasMHOKEHUEY, « THIBI 0ECIOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHUJIOMOHAIbD», «Pa3MHOXKEHUE JBIVIEHBI», «Pa3MHOXEHHE THUAPBIY,
«Mero3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SMIEKIETOK M CIEPMAaTO30HI0BY, «
OcHOBHBbIE CTaJNK OHTOTeHe3a, «[IpsMoe u HenpsiMoe pazBuTHey, «Pa3zBUTHE MAaNCKOTO KYKay,
«Pa3Butne capanun», «Pa3zBuTue ISTymku», «J/{BoilHOE OIJIOAOTBOPEHHE Y ILBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KU3HEHHBIN UK




MOPCKHX KaIycT », «OKn3HeHHbIN UK MXay, « KM3HEHHBIH LUKI NaOPOTHUKAY, «OKN3HEHHBII
LIUKJI COCHBI.

OO6opyioBaHKE: CBETOBON MUKPOCKOI, MUKpOIpenapaThl AHLEKIETOK U CIIEpMaTO30110B,
Mozelb «LUKII pa3BUTHSA JIATYILIKW Y.

JlabopaTtopnasi pabGora «M3ydeHue 3apsAa IOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIperaparax.

HpaKTI/I‘IeCKaﬂ paﬁoTa «BpIsiBIICHHE IMPU3HAKOB CXOIACTBA SapO,Z[BIHICfI ITO3BOHOYHBIX
JKHUBOTHBIX)).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BHICHIUX PACTEHUI.

Tema 11. I'eHeTHKa — HAYyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MA.

HcTopust ctaHOBIIEHUS U Pa3BUTHUS TEHETUKH Kak Hayku. Pabotel Menaens, I'. ne ®@pusa,
T. Moprana. Ponb oTeuecTBeHHBIX YU€HBIX B reHeTuke pa3Butusi. Padotsl H. K. Konbmosa, H. U.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHITUS U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbl, aJbTCPHATHUBHBIC IPU3HAKU, JOMUHAHTHBIM W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOPUABI, TeHOTUN, (eHoTtun. OCHOBHBIE METOAbl TE€HETHKHU:
rUOpPUA0IOTHUYECKHUM, IUTOTIOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdemMoHcTpanuu

[Moptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Ta6J'II/IIII)I 1 CXCMBI. <<MGTOI[I)I T'€HECTUKHN», «CxeMbl CKpCHIUBaHUA).

JladopaTopnasi pa6ota «/{po3oduia kak 00bEKT Fr€HETUUYECKUX MUCCIEA0BAHNUI.
Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaenun — 3aKOH €IMHOOOpasus
rudpuaoB nepBoro nokosnenusd. [IpaBuno nomuHupoBanus. Bropoit 3akon MeHnenuu — 3aKoH
pacripesiesieHusi Npu3HaKoB. LluTonornyeckre OCHOBBI MOHOTHMOPHIHOTO — CKPEIIMBAHUSL.
['unoresa 4uCTOTHI UTPBI.

AHanmusupyromee — ckpemnBaHue.  [IpoMexXyTOUHBI ~ XapakTep  HACIEJOBaHUS.
Paciuennenue npu3HaKkoB IPU HEIIOJIHOM JTOMUHHUPOBAHUMU.

Jurnbpunnoe ckpemuBanue. Tperuid 3akoH MeHaenMu — 3aKOH HE3aBHCHMOIO
HacJeI0BaHMs MTPU3HAKOB. L{UTOMOrHYecKre OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CuerneHHoe uccienoBanue npu3HakoB. Pabotsl T. Moprana. CuemieHHOe HaclieJ0BaHNE
T€HOB, HAPYIIEHUE CLETUVICHUS MEXAY Fr€HaMu. XPOMOCOMHAasl T€OPHUs HACJIEICTBEHHOCTH.



I'enernueckuii mosa. XpoMOCOMHBIA MEXaHU3M OIPEACICHUS 110Ja. AyTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIi U TeTeporaMeTHbIl Mo ['eHeTHuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX € TIOJIOMKOM.

l'enoTun kak wenoctHas cucrema. [lnenoTponuss — MHOXKECTBEHHOE JICWCTBHUE TEHA.
MHOKeCTBEHHbI ajieu3M. B3auMojeicTBue HeaUleNbHBIX T€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'eneTn4eCcKuii KOHTPOJIb PA3BUTHS PACTCHUI, )KMBOTHBIX U YEJIOBEKA, & TAK)KE KOHTPOJIb
UX IPOLIECCOB, TOBEICHHS U KOTHUTUBHBIX (PYHKIMH. ['eHeTnYeckne MexaHu3Mbl CUMOMOTeHe3a,
MEXaHU3MBbl B3aUMOJICHCTBUS «XO3MH — Mapa3uT» M «XO35MH — MUKPOOHMOM». | eHeTndeckue
acCleKTbl KOHTPOJII M HW3MEHEHMsl eCTeCTBEHHOM HH(OpManmuu B KJIETKaX M OpraHu3zMax
IIOKOJICHUH.

JdemMoHcTpanuu

Iloptpetst: I'. Menaens, T. Mopras.

Tabnuibl u cxembl: «IlepBbIii 1 BTOpo# 3akoHbI MeHaenss», «TpeTuit 3akon MeHuemns»,
«Ananusupymoliee ckpenmBanuey, «Hemonnoe noMmunrpoBanuey, «ClemIeHHOE UCCIIEIOBaHUE

MPU3HAKOB y Apo3oduiby, «I eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo30Quisn.
, «KapuoTun nruip», « MHOKECTBEHHBIN ajieIn3M», «B3auMoaericTBUE TEHOBY.

O6opynoBaHMe: MOJAENb ISl PAacHpOCTPaHEHUs MNPU3HAKOB €AMHO00pasus THOpHIIOB
MEepPBOTO TOKOJEHUS W pa3/ielieHUs MPU3HAKOB, MOJEIb JJisi PacHpOCTpaHEHUs IMPU3HAKOB
HE3aBHUCUMOI'O  HACJIOBAaHUSA, MOJIeIb Uil MPOAOHKEHUS IPU3HAKOB  CILIETNIEHHOIO
HaCJIeI0BaHMs, CBETOBOM MUKPOCKOT, MUKpoTpernapart: «/Ipo3odumay.

IIpakTnyeckas padora «/3yueHue pe3yabTaTOB MOHOTMOPUIHOIO CKPELIMBAaHUS Y
JPO30(QHITBD».

IpakTnueckasi padora «/3yueHue pe3ynbTaTOB AUTHOPUIHOTO CKpPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aHMOﬂCﬁCTBHe npu BO3HCﬁCTBHH rCHOTHIIa W Cpcla IPEeBpallarOTCia B (bCHOTI/IH.
N3MeHYnBOCTH IMPU3HAKOB. KauecTBeHHBIE I KOJIMYSCTBCHHBIC IMPU3HAKH. BI/I)II)I U3MCHYHNBOCTH:
HCHACJICACTBCHHAsA N HACJICACTBCHHAA.

MoaudukaoHHas U3MEHYUBOCTh. POJb 3aKIIIOUYEHUS B CTOPOHY MOIU(PHKAIIMOHHOMN
n3meHunBoctu. Hopma CoctosHue npusHaka. BapuanuonHnslii psin v BapuannoHHas kpusas (B.
Horanncen). CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYUBOCTH.

l'enorunnueckass u3MeHUMBOCTH. (CBOMCTBA TCHOTHUIIMYECKON HM3MCHYMBOCTH. BI/II[BI
T€HOTUIINYECKON M3MEHUYHUBOCTH: KOM6I/IHaTI/IBHaSI, MyTallMOHHAas.

KomOunaTtuBHas n3MeHYMBOCTh. Mei03 U TOJI0BOM Mpolecc — OCHOBa KOMOMHATUBHON
U3MEHYMBOCTU. POsIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUM I€HETUYECKOTO Pa3HOOOpa3us
B [IpeZieJIax OJHOTI'O BHUJA.



MyTauroHHass W3MEHYMBOCTh. BuUIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHIYLUUPOBAHHBIE MyTalUH. SnepHbIE M UMUTOILUIA3MATUYECKHUE MYTallWH.
Comaruueckue W MOJOBble MyTauuu. [IpuymHBl BOSHUKHOBEHUsI MyTaluid. MyrareHbl M HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTb MYTAIMOHHOI'O MpoIecca. 3aKOH TOMOJIOTHYECKHUX
psnoB B HacienctBeHHo usmeHunBoctH (H.M. BaBuiioB). BhesjepHas W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, pPOJlb SNUCEHEMUYECKUX @CIKI’}’IOPOS 6 HaCNedo8aHuu u
usmerndusocmu qbeﬂomunuuecmtx NPU3HAKO6 6 OpcaHUusme.

JdemMoHcTpanuu
Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.
Tabmuuel u cxembl: «Bugsl n3meHuMBoCcTH», «MoOAM(UKALMOHHAS H3MEHYHBOCTHY,

«KoMmOnHaTHBHAS H3MEHYUBOCTEY, «Meto3y», «OmiogoTBopenuey, «I eHeTnueckne 3a00IeBaHMs
YesioBeKay, «Buabl MyTanum.

O6opynoBaHue: >KMBbIE M TrepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(pororpadun) KUBOTHBIX C PA3TMIHON XPOHOJIOTUICCKON U3MEHUYHUBOCTHIO.

JlaGopaTtopuass padora «lVccienoBaHue 3aKOHOMEPHOCTEH  MOAM(DUKAMOHHON
n3MeHYMBOCTH. [locTpoeHNe BapHallMOHHBIX PSAJIOB U BApUALMOHHOW KPUBOW».

IMpakTuyeckas padora «Myrtanuu y Apo30puibl (Ha TOTOBBIX MUKPOIIpENapaTax).
Tema 14. I'eneTuka yesioBeKa.

Kapuotun denoseka. MexayHapoaHas mporpaMma HCCIEIOBaHUS T€HOMa YEJIOBEKA.
Metoapl U3ydeHHUs] TEHETUKU YEJIOBEKA: T€HEATOTrHYeCKUi, OMM3HEIOBBINA, ITUTOTCHETUYECKHH,
MONYJISALUOHHO-CTATUCTUUECKUH, MOJIEKYIsipHO-rTeHeTnueckuii. COBpEMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITMPOBAHUE, B TOM 4Kciie ¢ moMoinbio [11P-
aHanuza. HacnenctBenHble 3a0o0iieBaHUs 4YeloBeKa. ['@HHbIE W XPOMOCOMHBIE 3a00JeBaHUS
YyeoBeKa. boyie3HW ¢ HacleICTBEHHOM MPeapacrloioKeHHOCThIO. 3HAaYeHUE MEIUITUHCKON
TeHETUKU B IPEOTBPAIICHUH 1 BOSHUKHOBEHUHU T€HETHYECKHX 3a001eBaHmii yenoBeka. Meauko-
TEHETHYECKOE KOHCYJIbTUpOBaHHE. CTBOJNOBBIE KIETKU. [IOHSATHE «reHeTHYeckas Harpyskay.
DTHUYECKHUE acTIeKThl B 001aCTH UCCIIECOBAHUN PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eHeTnueckue (GakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K XHMHUYECKOMY
3arpsI3HCHUIO  OKpYXKaroliel cpeabl. ['eHeTHYecKas MpeapacloioKEeHHOCTh YellOBeKa K
MaTOJIOTHSIM.

JdemMoHcTpanuu

TaOmuIbl U CXEMBL: ((KapI/IOTI/IH YCJIO0BCKa», «MeToabl HU3YyYCHUS T'CHCTHUKU YCIIOBCKA»,
«["eHeTnueckue 3a00ICBaHUS YCTIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Bo16op Tea



Jlomectukanust U BbIOOp. 3apoxacHHe ceneknuu U peructparuu. OOyuenme H. U.
Bapunosa o LlenTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3JaHUM pa3JIMYHBIX PAacCTEHUH M NOopoJ KHUBOTHbIX. CoOpT, mopoja, MITaMM. 3aKOH
TOMOJIOTHUECKUX DSIIOB B HacieAcTBeHHOW n3meHunBoctu H. V. BaBumnoBa, ero 3HaueHue ais
CEJICKIIMOHHOM PabOTHI.

Mertob! ceneKinoHHOM padoThl. IcKyccTBEHHBII 0TOOP: MacCOBBIN U MHAWBUAYAJIbHBIM.
Dtanbl KOMOWHAIIMOHHOW celieKuH. VIcrbITaHue mpou3BOaUTENEeH 1o moTtoMcTBY. OTOOp MO
TEHOTHITY C IMTOMOIIBIO OIICHKH ()EHOTHITa TOTOMCTBA U OTOOP IO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JIHK.

HckyccTBeHHBIM MyTamus Kak METOJ| CEICKIIMOHHON paboThl. PaguanuoHHBIA U
XUMHUYECKH MyTareHe3 KakK WCTOYHHK MYTalMid B KYJIBTYPHBIX (opMax OpraHU3MOB.
Hcnonp3oBanne reHOMHONW 0O0paboTku u MeTonoB pekomOuHantHOM JIHK ans momyueHus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[lonyuyenne mnonumuounoB. BHyTrpuBugoBas rubpuausanus. biauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUIuHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHa. Mcnonp3oBaHue rerepo3uca B cenekuud. OraanéHHas TuUOpuAM3ALUSL.
[Ipeomonenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJEKIMH pPACTEHHH |
JKUBOTHBIX. «3€1EHAs PeBOIOYULY.

CoxpaHeHue U U3y4eHHE T'€HETHMUYECKUX PECYpCOB KYJIBTYpPHBIX PACTEHUH M UX IUKHX
ponuyei A co3aHusl HOBBIX COPTOB U TMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHenue u ynpagieHue 2eHemuyecKumi pecypcami celbCKOX03AUCMEEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 8 YETIAX YIYUUEHUS CYUeCmBYIOuUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel U
NepCneKmueHbIX MexHOI02UII.

JdemMoHcTpanuu

[Toptpetsl: H. U. BaBuiios, 1. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «L[eHTpBI MPOUCXOKACHUS U MHOTO0Opa3Hs KyIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKHUX PSJIOB B MOCIEAOBATEIbHOM M3MEHUYMBOCTH», «METONbI CelneKuun»,
«OTtnanénnas rudpuan3anus», «Myrarenes.

JlabGopaTopHasi pa6ora «/3ydeHue pa3HOBHIHOCTEN KYJIbTYPHBIX PACTEHHU W MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METON0B CEIIEKIIUN PACTCHUI».
IIpakTnueckas padora «lIpuBuBKa pacTeHUN».
Ikckypeusi «OCHOBHBIE METObI U JOCTH)KEHUS CEJIEKLUU PACTEHUM M JKUBOTHBIX (Ha

CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYacTOK, B TEIJIOBOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».



Tema 16. BuoTexHoOJI0rusl 1 CHHTETHYECKAsI OHO0JIOTH .

OOBEKTHI, HCMOIB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE U TKAaHEBHIC KYIbTYPBI,
UCCJIEIOBAHMSI, UX XapaKTepUCTUKU. TpaauiionHas OMOTEXHONOT U : XjIe0omneueHune, MorydeHmue
KHCIIOMOJIOYHBIX ~ MPOJIYKTOB, BUHOAenWe. MukpobOuonorndeckuii  cuHTe3. OOBEKTHI
MUKpoOurosoruyeckux textosuoruil. [I[ponsBoacto 0eiaKoB, aMUHOKUCIOT U BATAMHHOB.

CO3I[aHI/Ie TEXHOJIOTUM H HHCTPYMCHTOB eJacHalpaBJICHHOTO HU3MCHCHHUA u
KOHCTPYUPOBAHHA 'CHOMOB C LCJIBIO MMOJTYYCHUS OPraHU3MOB U UX KOMIIOHCHTOB, COJCPIKAIIUX
HE BCTpCUAIOIIUECA B IIPUPOAC OMOCHHTETHYECKHUE IMyTH.

Kinerounas wnxeHepus. Meroabl KyJbTHUBUPOBAHMS KIETOK M TKAaHEW pAaCTEHUU U
KUBOTHBIX. Kpuobanku. Comaruueckas THOpUAM3AIUS W COMATHUYECKUNW HSMOpHUOTEHE3.
Hcnonbs3oBaHue TrarmiouzioB B CENEKUHMHM PACTeHUH. [lonyuenue MOHOKIOHANbHLIX aHmumel.
Hcnonvzosanue MOHOKIOHANbHBLIX U NOIUKIOHATbHBIX awmumen 6 meouyure. VICKycCTBEHHOE
OIUIOJIOTBOPEHHE. PEKOHCTpYKIMsA AMUEKIETOK W  KIOHHPOBAHME SKMBOTHBIX. Merox
TpPaHCIUIAHTAIIMM  SJEPHBIX  KIETOK. Texwonozuu  0300posieHus,  KyIbMUSUPOBaHus U
MUKDOKTOHATILHO20 PA3ZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD .

XpOMOCOMHAas1 ¥ T€HHAsI MHXKEHEPHsl. VICKyCCTBEHHBIN CHHTE3 T€HOB M KOHCTPYUPOBAHUE
pexomOuHanTHbIX JIHK. Coszdanue mpanceennvix opeanusmos . JIOCTHIKEHHUSI W TEPCIICKTHBBI
XPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
WHXEHEPUHU.

Menunmnckue 6uotexnonoruu. [loctrenomuast udposas meauiuna. [1LP-auarnoctuka.
MeTta00JIOMHBIN aHAIHN3, TEHOLEHTPUYECKUN aHaTU3 MMPOTEOMa YEJIOBEKa JJISl OLICHKH COCTOSTHHS
€ro 3710poBbs. Vcronbp30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxkeHepus
JUIsL pa3pabOTKH PyH/IaMEHTAIbHBIX OCHOB COBPEMEHHBIX TEXHOJIOTHM CO3JaHusl, KOMIUIEKCHBIX
TKaHeW, TEXHOJOTUH TpexXMepHOro OWoNmpHHTHUHra U ckaddonauHra s peuieHus 3amad
MEPCOHAIM3UPOBAHHON MEIUIMHBI.

CozfaHue BEKTOPHBIX BAKIMH C II€JIbI0 00ecredyeHrss KOMOMHMPOBAHHOM 3aIUTHI OT
Bo3Oynuteneit OPBH, ycraHoBieHue MOJIEKYJISPHBIX CTpPYKTyp ectecTBeHHbIXx PHK-
CoJIep KallX BUPYCOB, BHI3BIBAIOIINX OMACHbIE 0000 3a00JIeBaHUS YEIOBEKA U AKUBOTHBIX.

JdemMoncTpanuu

Tabnuikl 1 cxeMbl: «lcmonap30BanHue I/ICCJIC,[[OBaHI/Iﬁ B MPOMBIIIJICHHOM ITPOU3BOACTBCY,
«Knerounas HUHXXCHCPUA», «"enHas HUHXXCHCPUA.

JlabopaTopuasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IIpakTuyeckas padora «JIyulloeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

IKcKypeusi «kbBHOTEXHOIOTUS — BaXKHENIIIas MPOU3BOIUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABICHN B O0HOJIOTHH.



OpomonronHas Teopus U. Jlapsuna. [Ipeanockuiku BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JesatenbHocTh Y. JlapBuHa.

JIBrxymuecs cuibl BU0B 1o Y. /lapBuHY (BBICOKAsl CTENIEHb Pa3MHOKEHHSI OPraHN3MOB,
HaCJIE/ICTBEHHAs: N3MEHYHUBOCTbh, O0pb0a 3a CyIIECTBOBAHHUE, MBICIIA U HCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunretndeckord Teopuu dBomonuu (CTD). Heirpanbnas Tteopus
peBosonind. CoBpeMEHHas HBOJIIOIIMOHHAS OuoyiorHs. 3HAUYEHUE SBOJIOIUMOHHON Teopuu B
€CTECTBEHHO-HAYYHON KapTHUHE MUpA.

JdemMoHcTpanuu

[Moptpetsl: Apuctotens, K. Jlununeit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonaeitn, J. K. benses.

Tabauiel u cxembl: «Cuctema xuoi npupojs! (1o K. Jlunuero)y, «JlectHuna »KuBbIx
cymecTB (mo Jlamapky)», «Mexanuszm GopMUPOBAHUS MPUCTIOCOOJIEHUH Y PACTEHUN 1 )KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxoaku Y. lapsunay,
«Dopmbl 60pBOBI 32 cylecTBoBaHue», «I[lopoasl ronyoeity, «MHoroodpasue KylnbTypHBIX GOpM
Kanyctb», «[lopoapl AOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHMs HOBBIX BUIOB (o Y.
HapBuny)», «Cxema COOTHOILEHHs MABMXKYLIMX CHJ CHJIOBOM IMBHIM3alun», « OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBosonus 4 ee pe3y/bTaThl

[Momymnsimus Kak »JeMeHTapHas eluHuIa SBOMOIUH. COBpeMEHHBIE METOIbl OIEHKU
FEHETUYECKOTO pa3HooOpasusi M CTPYKTyphl nomymsiuuil. M3MmeHeHue reHooHIa Kak
AIIEMEHTapHOE HBOIIOIIMOHHOE SIBIIEHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baitn6epra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHJIBI) 53BOJIOLMU. MyTallMOHHBINA Ipoliecc.
KomOunatuBHass m3aMeHuuBOCTh. [lpelid reHoB — ciiyuyaiiHble HEHalNpaBiICHHbIE W3MEHEHUs
YACTOTHBIX ajuiesie B momyssiuax. JddexT ocHoBarenss. Ighgdexm OymuliouHo2o 20pavluiKa.
CHudicenue ceHemuuecko20 pazHoodpasus. npuyuna u cieocmsus. Ilposenenue s3¢ghgexma
Opetiha 2enoé 6 KpynHuvlx u Meakux nonyaayusx. Murpanuu. W3onduus nonmynsuui:
reorpaguueckas (IpOCTPaHCTBEHHAs ), OMonornyeckas (penpoayKTHBHAS).

EcrecTBeHHBI 0TOOp — Hampapisromuil (akTop 3BoOIIOIUH. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYILME, CTAOMIM3UpYIOIIUE, paspbiBatoiiue (paspymuTensHbie). [TomoBoit oTdop.
Bo3HUKHOBEHNE U 3BOJIOIMS aKTUBHOTO MOBEIEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOUMU. Bo3HHKHOBEHME
npucnocoOaeHuit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocobaeHuii y
OpraHu3MoB:  Mop¢onoruueckue, KOHIYKTHBHbIE,  OHOXMMHYECKHE,  IOBEICHUYECKHUE.
OTHOCHUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBaHue Kak pe3yabTaT MHUKPOIBOJIIOIHH.
W3onsauust — xirodeBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuronatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3ays). JmMTeabHOCTh HBOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl OPMUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.



Pore  »BONMIOIMOHHONW OHWONOTMM B pa3pabdOTKEe HAYYHBIX METOJOB COXPaHEHUS
O0ropazHooOpasus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3HUTOB M HMX XO035ieB. MeXaHH3MbI
(bopMUPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM M CPEICTBaM OOpPHOBI C HEH.

JdemMoHcTpauuu
Hoptpertsr: C. C. YUerBepukos, D. Maiip.

Tabnuibl ¥ cxeMbl: «MyTalMOHHASI U3MEHYUBOCTBY, «[lomysiiinoHHas CTpYKTypa BUIa»,
«Cxema 3akoHa mposiBieHUs Xapau—BaitnOepra», «/IBrkyuimecs Cuiabl IUBWINA3ALUN,
«IKOJIOTHYECKAsT M3OJISAIMS TIOMYJISIUA CceBaHCKOW dopenn», «l'eorpaduyeckas H30IAIUS
JTUCTBEHHUIIBI CHOMPCKON U JTMCTBEHHUIIBI TaypcKoi», «[1omysSIMoHHbIe» BOJHBI OMPEACIICHUS
XUITHUKOB H KepTB», «(CxemMa JeHCTBHS €CTECTBEHHOro oTOopa», «Dopmbl OOpnOBI 3a
BbDKMBaHUE», «[IpoMbIIIEHHBIA MenaHu3dM», <«OKuBble wHckomaemeiey», <«llokpoBuTenbHas
OKpacka JKMBOTHbIX», «llpemgympexnatromass oOkpacka KUBOTHBIX», «DuU3nOIOrHYECKUe
aganTanumy, «[IprucrnocobIeHHOCTh». OPraHU3MOB H €€ YCIOBHOCTY, «KpuTtepun Bugay», «Buabi-
nBoMHUKNY, «CTpyKTypa BuAa B mpupojae», «Crnocodbl BUm00OpasoBanus», «I eorpaduueckoe
BHJ1I000pa30BaHKE TPEX BUIOB JAHABIIIEHY», « IKOJIOTUUECKOE BUI000PA30BaHNE BUIOB CHHUID,
«[Tonummonnel pactenuit», « KamycrHo-penednsrii ruGpumy.

O6opynoBanue: repdapuu pacTeHUi, KOJUIEKIIMU PACTCHHM, uyuyena MNTHUIl U 3Bepeil ¢
IpUMEpaMHU Pa3IMYHBIX NPHUCIIOCOONICHUH, Yydena NTUI] U 3Bepell pasHbIX BUAOB, repOapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaHHbIE Pa3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOT'O BUAAY.
JlaGopaTopHuas padora «IIpunoxeHus OpraHu3MOB U UX OTHOCUTENbHAs! TUIEPHOCTDY.
JladopaTopuasi pabora «CpaBHEHUE BUAOB [0 MOPPOJIOTUIECKOMY KPUTEPHIO».

Tema 3. Makpo3BoJIIOIUSA U €€ Pe3yJIbTAThI

Meroapl U3y4eHHST MaKpOAIBOJIONUHU. [lalieOHTONOTHYECKHEe METONbl  M3YYECHHS
sBosroiuu. [lepexoaubie popMbl U PuIOreHeTUYECKHE PSAbl OPTaHU3MOB.

buoreorpaduueckue Meroapl uzydeHusi nuBuianzanuu. CpaBHeHue Quopbl U (QayHbI
MaTEepHKOB U OCTpOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

3M6pI/IOJ'IOFI/I"ICCKI/IC n CpaBHI/ITCJ'IBHO-MOp(I)OJIOFI/I‘-ICCKI/IC MCTOJbI U3YUYCHHA 5BOJIIOLIUHA.
I'eHeTHUeCKHE MEXaHNU3MEBI OBOJIFOLIMH, OHTOTCHE3a N TPOJABMIKCHUEC SBOJIOLIMOHHBIX I/IHHOBaHPIfI.
I'omonoruunsie u OAWHAKOBBIC OpPIraHbI. P YAUMCHTAPHBIC OPraHbl U aTaBHU3MBI. MOJ'ICKyJISIpHO-
T€HETUYCCKUC, OHMOXMMHYECKHE n MaTEMAaTUYCCKUC METO/bI HU3Yy4YCHUA OBOJIKOIINH.
I"'oMonoruyHbIe T'EHBI. COBpCMCHHBIC MCTOABI TOCTPOCHU A (I)I/IJ'IOFCHCTI/ILICCKI/IX TEXHOJIOTHI.

XpOMOCOMHLIC MyTallu U 5BOJIFOIHA TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBwWiia) HBOMIONUU. [lpunyun uzmeHeHus @OyHKYuUl
HeoOGpatumocTs peBomtonuy. AgantuBHas paauanys. HepaBHOMEpPHOCTb TEMITOB 3BOIIOIHH.

JdemMoHcTpanuu

[Moptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, J. ['ekkenb.



Tabnuibl u cxembl: «OUITOTEHETHUECKUH PSIT JIOMIAIEH», «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodurey, «CemeHHbIe TanopoTHUKNY, «buoreorpaduueckue
30HBI 3emnn», «Jlpeiid koHTHHEHTOB», «PenukThl», «HadanbHble cTaguny». SMOPHOHAIBHOTO
Pa3BUTHUS TO3BOHOYHBIX JKUBOTHBIX», «I OMOJIOTMYHbBIE U AaHAJIOTMYHbBIE OpTaHbl», «PyIUMEHTbI»,
«ATaBu3MBI», «XpPOMOCOMHBIC HAOOPHI YEIOBEKAa W IIHMMIIaH3e», «lJTaBHBIC HAMpPaBICHUS
3BOMTIOIHNHY, «O0I1IKe TPUHIIUIIBI BOTIOLUN.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJSKH MPUPOAHBIX YacTel OpPraHu3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBbIX.

Tema 4. IIpouncxoxieHue U pa3BuTHe :KU3HU HA 3emJie.

Hayunble rumoresbl MpPOMCXOXKICHHUS >KM3HM Ha 3emiie. AOHOreHe3 M MaHCIEPMHUS.
JloHayyHble TIPEACTABICHUS O 3apOXKICHUU >KU3HU (KpealnoHW3M). ['HMIoTe3a MoCTOSHHOTO
caMo03apokJieHUs ku3HU U ee npoepka onbitToM ®. Penu, JI. Cnamnanunanu, JI. Ilacrepa.
[TponcxoXaeHHE KU3HU U ACTPOOUOIIOTHS.

OcHoBHbIE 3Tallbl HEOpraHuueckod uuBwiInM3auuu. Ilnanerapnas (reosioruuyeckas)
9BOJIIOLUS. XMMHUYECKast HBOIOLMS. AOMOTreHHbIM CUHTE3 BellecTB U3 Heoprauuyeckux. Onsit C.
Munnepa u I'. FOpu. OGpazoBanue nmonumepoB u3 MoHomepoB. KoanepBaTnas runotesa A. .
Onapuna, runoresa nepsuyHoro OynboHa /Dx. Xonaeitna, renerndeckas runoresa ['. Mémepa.
Pu6osumer (T. Yex) u runoresa «vupa PHK» V. T'mnGepra. @opmupoBanue memOpaH u
B3aMMOJEICTBUE IPOTOKIIETOK.

Ucropuss 3emuin u MeTolbl ee u3ydyeHHs. lckomaemble OpraHWyecKHe OCTaTKH.
['eoxpononoruss u ee MeroAsl. OTHOcUTeNnbHass ©  aOCONIOTHAsE  T€OXPOHOJOTHSI.
['eoxpoHoOrMYecKas mKaaa: S0HbI, SMOXU, IEPUOJIBI, STTOXH.

HavansHele 3Tans! opranndeckoi nuBHan3anuu. 11osiBieHne u 3BOIIONMS NEPBBIX KIETOK.
OBomonnss  MaiiHepa. BosHukHOBeHHMe TepBBIX 9KkocucTeM. CoOBpeMeHHble MUKpPOOHBIE
OMOIMIEHKM KakK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHUOTHI.

[Ipoucxoxaenne sykapuoT (cuMOMOreHe3). DBOIIOUOHHOE TToNI0KkeHue BUpycoB. [Ipouc
MHOT'OXOKIACHUCKIICTOYHBIX OPraHu3MOB. Bo3HuKHOBEHHE OCHOBHBIX rpymnimn MHOTOKJIECTOYHBIX
OpraHU3MOB.

OCHOBHBIE ATl BOIIOIHMH BceX pacTeHUd. OCHOBHBIE apoMop( 036l pacTeHuil. Beixos
pacteHnii Ha cyury. IlosiBieHne cnoOpoBBIX pacTeHMH M 3aBoeBaHME MMHU cylmiu. CeMeHHbIE
pactenus. [IponcxoxneHne IBETKOBBIX PACTEHUM.

OcHOBHBIE ATamnbl KJICTOYHOW 3BOMIONUH Mupa. OCHOBHBIE apoMOp(}O3bl KHBOTHBIX.
Bengckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBpPEMEHHOro THma. [lepBbie XOpaoBbIe
KUBOTHBIC. J)KH3Hb B BOJIe. DBOJIOIHS MTO3BOHOYHBIX. [Iponcxoxaenne aMpuoOnii M penTuiIni.
[TpoucxoxaeHne MiEKOMUTAIUX u OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.



PazBuTue xu3HM Ha 3eMIIe 110 3paM U MEPUOIaM: apXeid, MPOTEPO30H, Maneo30il, ME3030,
KaiiH03011. O0111as XapakTeprUCTUKa KJIMMaTa ¥ reojJoruueckux npoiecco. [losiBnenue u paciser
XapakTepoB Tel. YTiIeoOpa3oBaHKE: €ro COCTOSIHUE U BIIMSHUE HA Ta30BBIi COCTaB aTMOC(EpHI.

MaccoBsie BBIMHUPAHUA — SKOJIOTMYCCKHUEC KPU3UCHI ITPOIIOTO. HpI/I‘-II/IHBI U MOCICACTBUA
MaccoBbIX BbIMHpaHHi. COBpEMEHHas 3KOJIOTMYECKas KPU3UCHAs CHTYallusi, €€ OCOOCHHOCTH.
[Tpobnema coxpanenus 6nopa3HooOpa3us Ha 3emie.

CoBpeMeHHas cuUCTeMa OpPraHW4YecKkoro mMupa. I[IpuHIMNBl OpraHu3alyy OpraHu3aLui.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Penu, JI. Cnamnanuanu, JI. [Tacrep, M. 1. Meunukos, A. U. Onapun, [[x.
Xonpeiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabauiet u cxembl: «Cxema onbita @. Penny», «Cxema omnbita JI. Ilactepa no usydeHuro
camo3apoxJieHus ku3Hm», «Cxema omnbita C. Mumiepa, I'. FOpuit», «OTansl HeopraHudeckon
SBOJIIOIIUNY, «l'€oxXpoHosiornyeckas iikaina», «HaganapHble 3Tanbl OPraHUYECKON SBOJIIOIUNY,
«Cxema 00pa3oBaHUs DYKapHOT IIyTeM CUMOMOTeHe3ay, «Crucrema skxuBoil mpupoas», «CtpoeHue
BUpYyca», «Apomopdo3bl  pacteHuii», «Punnodute», « OIHOKIETOYHBIE  BOJBIY,
«MHOrokIeTOuHbIE BOMB», «Mxu», «llamoporHukn», «l'omocemeHHbIe pacTeHUs», «Opranbl
IIBETKOBBIX pacTeHUi», «CxemMa pa3BUTHUS MHUpPA >KHUBOTHBIX», «ApOMOP(O3bI KUBOTHBICH,
«IIpocreiituey», «Kumeunomnomnoctueiey, «llmockue». depBu», «UneHnucronoruey», «PvIObI,
«3eMHOBOJHBIEY, «IIpecMbikaromuecsy», «lltumpy, «Miekonutarommuey», «Pa3Buthe *XU3HU B
apxemnckoi apey, «PazBuTue JKU3HA B MPOTEPO30MCKOM Ipen, «Pa3zBuThe )KU3HHU B MAIE030MCKOM
ape». , «Pa3BuTue XU3HM B ME3030MCKON dpey», «Pa3BUTHE XU3HU B KAMHO30MCKOU 3pey,
«CoBpemMeHHas cucTeMa OPraHuueCcKOro MUPay.

ObopynoBanue: TepOapuu pPACTEHHN Pa3IMYHBIX OTACNIOB, KOJUICKIIMM HAaCEKOMBIX,
BJIAXKHBIC TIIperaparbl XUBOTHBIX, PAKOBHHBI MOJIJIFOCKOB, KOJUJICKIIMW HWIJIOKOKHX, CKCJICTHI
MO3BOHOYHBIX JKMBOTHBIX, Yydela MNTHUIl U 3BEpel, KOJIEKIIMH OKaMEHEJIOCTEH, IMOIe3HBIX
HNCKOIMIACMbIX, MYJISKH, YKA3aHHBIC 3JICMCHTBI OPIraHU3MOB.

Bupryanbnas na6oparopuas pabdora «MonenupoBanue onbitoB Muimepa—tOpus o
U3y4EHHIO a0MOT€HHOT0 CHHTE3a MOJyYeHHbBIX COeIMHEHUH B IEPBUYHOM atMochepe».

JlabopaTopHas padora «/3ydeHne U OnMcaHue UCKOIIAEMbIX OCTATKOB JIPEBHUX TEID.
IpakTnuyeckas padora «M3ydeHne ocOOEHHOCTEH PaCTEHUI Pa3HBIX OTIEIOBY.

IpakTuyeckasi padora «l/I3yueHne COCTOSAHMI MO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPONOIeHes.
Pa3nens! n 3agaun aHTpOnoaoruu. Meronsl aHTPOIIOJIOTHH.

CraHOBI€HHUE TIPEICTABICHUN O MPOMCXOKICHUM YeIOBEKa. Peluruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HayYHbIE pa3padOTKH.



CXOI[CTBO YeJIoBeKa C KUBOTHBIMH. CHCTEMHOE TOJ0KCHHE YEI0OBEKa. CBI/II[eTeJ'IBCTBa
CXO0ACTBa YCJIOBCKa C KXHUBOTHBIMU: CpaBHI/ITeJ'IBHO'MOp(l)OJ'IOl"I/I‘ICCKI/Ie, 3M6pI/IOHOFI/I‘ICCKI/Ie,
(I)I/I3I/IOJIOI‘O'6I/IOXI/IMI/I‘IGCKI/I€, IOBCACHYCCKHUC. Otimuue 4YeaoBeKa OT JKHBOTHBIX. HpHMOC
NNepexoa U KOMINJICKC I'paHuIl C HUMHU. PasBuTHe rojoBHOro Mo3ra u BTOpOfI CHTHAJIbHOM CUCTEMEI.

JIBuwkymue ((pakTopbl) aHTpOIOreHe3a: OHoJoruueckue, conuanbHble. COOTHOIICHHE
OMOJIOTUYECKHX U COIUATBHBIX (DAKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaIMU aHTpoOIIOreHe3a. PanHne yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTHbI — O0IIUE MPEeIKH YeT0BEeKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPaIONUTEKUA —
JIBYHOTHE TNPEIKU JIroAei. YeloBEeK yMenblil, U3TOTOBJICHUE IEPBBIX Opyauid Tpyna. YenoBek
psIMO MACT M TEPBBIA BBIXOJ JtoJiel U3 ctpaH Adpuku. Yenosek ['elinenbOeprckuii — oOmmiA
IPEIOK HEaHJIEPTAJIbCKOTrO YEJIOBEKA U 4eloBEeKa pa3yMHoro. YenoBek-HeaHEpTaIbCKUM, Kak
BUJl JIIOAEH XOJIOAHOrO KiuMMara. YenoBeKk pa3yMHbIH COBPEMEHHOIO THUIIA, JAEHHCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a peaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKA.

OBOJIIOLUSL COBPEMEHHOIO 4YeloBeka. EcTecTBeHHBbII OTOOp B MOMYISLMU YEIIOBEKA.
MyTanuoHHbIH nporece U noauMopdusm. TlonmyasroHHbIe BOIHBI, Apeiid) reHOB, MUTPAIU U
«3((eKT OCHOBBI» B MOIYJISALMUIX COBPEMEHHOI'0 YeJIOBEKa.

Yenoseueckue pacel. Ilpennoxenue o pace. bosbmme pacel:  eBponeouaHas
(eBpasuiickasi),  aBCTpaJO-HErpoWjHas  (PKBaTOpUalbHAs),  MOHIOJOWJHAs  (Aa3MATCKO-
amepuKaHckas). Bpems u myTu pacceneHus yesioBeka 1o ianere. EAMHCTBO yenoBedecTBa pac.
Hayunas HecocToATenbHOCTh pacu3Ma. IIpuCIoCOOIEHHOCTh 4eIOBEKa K Pa3HBIM YCIOBHAM
oKpy»katomie cpeabl. MccrnenoBanue reorpaguueckoii cpepsl U Apeiida reHoB 1o Mophosioruu u
¢buznonorun yenoneka.

MexauciurnianHapable  MeToabl B (U3WyecKod (OMOJOTHYECKON) aHTPOIOJIOTHH.
DOBOJIOIMOHHAS ~ AHTPOIOJIOTHSI M TAJlCOAHTPOIIONIOTHS  YEJIOBEYECKUX  TOMYJSALHUM.
buoconmanpubie  HWcclenOoBaHUS ~— MPUPOJLI  ueroBeka.  McciemoBaHue — KOXBOJIIOIUHU
OMOJOTUYECKOTO U OMOJIOTHYECKOTO B UETIOBEKE.

JdemoncTpanuu

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

Tabmumbl 1 cxembl: «MeToabl aHTPOMOJIOTHH», «[OJOBHOW MO3r 4YeIOBEeKay,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4eloBeKa U CKeNeT IMUMIIaH3e», «PyauMeHTHl u
aTaBU3MbI», «JIBMXKYyIIME CHUJIBI AHTPOINOrEHEe3a», «IDBOJIOLMHMOHHOE JIPEBO YEJIOBEKay,
«ABcTpautek», «YenoBek ymenblity, «HernoBek mpsaMo UAYHIUN», «J|eHUCOBCKHUII YelOBEK»,
«Heannepraneupy, «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIONUNA YEJIOBEKay,
«PacpI uenoBeka.

OO6opyaoBaHKe: MYJSIKA OKaMEHEJIOCTeH, MaTepralibl MATepUAIbHON KYIbTYphI MPEIKOB
yenoBeka, penpoaykuuu (dororpadun) KapTuH ¢ MUDOTOTHYECKUMH W KOHTHHEHTAJIbHBIMHU
CIOKETaMH TPOUCXOXKIECHUS 4YesloBeKa, (poTorpaguu HaX0J0K KOPEHHBIX AJIEMEHTOB YEJIOBEKa,
CKEJIET YeJIOBEeKa, MOJIEJIb Yeperia YeJI0BeKa 1 uepera MUMITaH3€, MOJIeIb KUCTH YeJIOBEKa U KUCTH
HIMMITaH3€, MOJEIU TOpCa MPEIKOB YEIOBEK.

JlabopaTtopHasi padGora «l/I3yuyeHue COCTOSIHMM CKeleTa 4YeJIoBEeKa, TpaHull ¢
MPSIMOXOXKICHUEM».



IIpakTHyeckasi padora «/3yueHne HKOIOTMYECKUX aJanTaluil YeTOBEKA.

Tema 6. JkoJiorusi — HayKa 0 3anpere OPraHM3MoOB M HAJOPraHMYECKHX CHCTEM C
Y4eTOM TeHJAeHI Uil Oyayuiero.

3aposkeHue u pazButue dkojorun B Tpyae A. ['ym6onsara, K. @. Pyne, H. A. Ceepiiosa,
. T'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaun skojgoruu. CBsi3b 3KOJIOTHH C
JPYTUMH HayKaMH.

Mertoapb! sxonorun. [loneBoe Habmo1eHNE. DKCIIEPUMEHTHI B 9KOJIOTUU: HATYpajbHbIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUU. MOHUTOPUHI OKpY’KalOLEH CpeJibl: JIOKaIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIH.

3HAaYEHUE DKOJOTMYECKUX 3HAHMK Ul 4YEJIOBEKA. DKOJOTMYECKOE MHUPOBO33PEHHE KaK
OCHOBa CBfI3M YeJOBEYEeCTBAa C MNpupojoi. PopmMupoBaHue 0COO0N KyJIbTYpbl M 0COOOMU
IPaMOTHOCTH HACEJICHUS.

JdeMmoHcTpanmun

Hoptpetsr: A. I'ym6onsar, K. ®@. Pyne, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabauiel u cxeMbl: «Pa3nensl skonorumn», «Metoabl skonorum», «Cxembl JIUNTHXOB
OKpYKaroIIeu Cpeb».

JlabopaTopHas padora «/3ydeHne METOJ0B IKOJIOTHYECKUX MCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUS.

Okosnoruueckre (GakTopbl W 3aKOHOMepHOCTH ux JeiictBus. Krnaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abuoTHYecKue, OuOoTHYecKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3KoIornyeckux paktopos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHNU3MBI.

Abuotnyeckue Qaxktopsl. CBeT Kak dKojoruueckuit ¢akrop. JlelicTBue pasHbIX
BO3/JCICTBUII Ha OpPraHuU3M BO3JEHCTBYET Ha OpPraHM3M. DKOJIOIMUECKHUE TPYMIbl PacTEHUN U
’KMUBOTHBIX [0 OTHOLIEHHIO K cBeTy. CUrHasbHas posib cBeTa. DOTONepruoin3m.

Temnepatypa kak skonoruyeckuil Qaxrtop. [leiicTBue TemmnepaTypbl Ha OpPIraHU3MBI.
[ToMKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTh Kak skojoruyeckuit paxtop. IIprcnocodneHus npeAnpusITii K COXpaHEHUIO
BosHOrO Oananca. Knaccudukanus pacrenuit mo mpucnocobienuto kK Boze. IIpucrnocobienus
’KMBOTHBIX K BKJIFOUEHHIO BOJHOTO PEKUMA.



Cpenbl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs, TNTyOWHHAas
MOJIMOYBEHHAs, BHYTpHOpranHas. ®OU3NKO-XUMHYECKHE OCOOCHHOCTH Cpelbl OOWUTaHus
opranu3MoB. [Ipucrnocobiaenns Opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue purmbl. BHeminne u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OpraHu3Ma K CE30HHBIM U3MEHEHUSM YCIIOBHM XKU3HH.

XKuznennrsie Gpopmbl oprann3moB. [lonsTue o xuzHeHHOH (hopme. JXKu3HeHHBIE (OPMBI
pacTeHUii: NepeBbsi, KYCTApHUKH, KYyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJICTHHUE TPABBI.
JKuznennbie (GOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
co3nanus u o0pasa KU3HH.

buotnueckne Qakropel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH: KOHKYPCHIIWS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, Koomeparus, MyTyain3M, KOMMEHCATH3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3aumMoOJIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKMX B3aWMOJCUCTBUN JUISI CYIIECTBOBAHHS
OpPraHU3MOB B OKpY»Karolei cpeae oouranus. [IpuHINMI KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpamun

Tabnuue! u cxembl: «IKkonorudeckue Gpakropb», «CBETOBOH CHEKTP», «DKOJOTHUECKUE
TPYIIBl KMBOTHBIX II0 OCBEUICHUIO», «TEINIOKPOBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «Du3HnoNOrnyeckue ajanTaluu XUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putmb». , «Kubble Gopmbl pacteHuit», «KuBeHHbIE (OPMBI KUBOTHBIXY,
«OQKOCcHCTEMa IUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOMHOro Jiecay, «llemu muranHus»,
«XuHnvectBoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

ObopynoBanue: repbapur pacTeHUW U SKUBOTHBIX, MPHUCHOCOOJCHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTMYECKUX  (aKTOpOB, TIepbdapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCINBBIE KOMHATHBIE
pacTeHust, repdapuu U KOJUIEKIIMU TETION00UBBIX, 3MMOCTOMKHIX, MOPO30yCTOMUNBBIX pacTEHU,
yydyerga MNTUL U 3Beped, repbapuu pacTeHUil, POJCTBEHHBIX K THrpoduTaM, KcepopuTam,
Me30(puTaM, KOMHaTHbIE PACTEHUS TPYIII, KOJIJIEKIIUHU >KUBOTHBIX, OOMTAIOIINX B Pa3HbIX Cpeaax,
repOapuM U KOJUIEKIIUN PACTEHUH U )KUBOTHBIX, C yYETOM UX OCOOCHHOCTEH MPUCIIOCOOIEHHOCTH
K CE30HHBIM YCJIOBHSIM JKH3HU, T€pOapUU U KOJUJIEKIIMHM PACTEHUH M KUBOTHBIX PA3TUYHBIX
KHU3HEHHBIX (OPM, KOJJIEKIIMH KUBOTHBIX, B Pa3JIMUHbIe OMOTUYECKHE B3aUMOICHCTBHSL.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopunass padora «BbIABICHHE MPHUCIOCOONCHUI OpraHu3Ma K BIMSHUIO
TEMIEPATYPbI».

JlabopaTopHuasi pa6ora «AHAaTOMHUYECKHE OCOOEHHOCTH PACTEHUH M3 pa3HBIX MECT
o0UTaHUY.

Tema 8. Ikoj10rus1 BUAOB M NOMYJISAIMMA.

DKOJIOTHYECKHE XapaKTePUCTUKU MMpUMeHeHUs. [lomymsiiust kak Onoorndyeckas CucTema.
Ponb ecTecTBEHHOCTH OKpYKaroIIel cpelbl, (GU3NIecKkuXx 0apbepoB U OCOOCHHOCTEH OnoIoTUn



BUJOB B INPOCTPAHCTBEHHOW CTpyKType momyisiuil. OCHOBHbIE NOKa3aTeIW HaIpaBICHUS:
IIPUCYTCTBHUE, OCBELICHUE, BO3pAcTHasA M II0J0Basi CTPYKTYpa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTb, MUTPALIUS.

Okojorudeckas CTpykTypa jestenbHOCTH. OleHka coTpyaHuuecTBa. JluHamuka
IIOBEJICHUS U €€ peryjaupoBaHue. buortudeckuil noreHIMan NpoayKTUBHOCTH. MoaenupoBaHue
nuHaMukd HaOmronenusi. KpuBble pocra pasButus. Kpusbie BbbkHMBaHUA. PerynmpoBanue
olnpesieNieHusl MONYJSIUUNA: posib (AKTOPOB, AETAIM3ALMN M HE JeTaau3aluil OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (p- u K-ctparerun).

[Tonatue 06 sTom Hume Buaa. Mectoburanue. MuoromepHas moxenb Humm Jx.M.
XaTtunHcoHa. Pa3mepsl cobcTBeHHbIe HUIIM. [loTeHIManbHas U pealn30BaHHAs HUILU.

Bug xak cucrema l'IOl'Iy.]'ISH.[Hﬁ. Apeaﬂbl BUAOB. Buabl U MX >KU3HEHHBIC CTpaTCruu.
DKOJIOrMYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS W MUIPALlMM JKUBOTHBIX. buHojormyeckue uHBa3UU
YyKEpPOJHBIX BUJOB.

JdemMoHcTpanuu
[optper: Ix. . XaT4nHCOH.
Tabnuiel U cxembl: «DKOJOTHUECKUE XapaKTEPUCTUKHU 3BOMIOIUNY, «IIpocTast cTrpaHoBast

CTPYKTypa HBoOJIOIMKY», «Bo3pactHpie mnupamunsl kKoHpuUrypanum», «CKOpPOCTh 3aceieHus
MOBEPXHOCTH 3eMJIH OUOIIOTUYECKUMHU opranu3mMamuy, «Monens Humu J[x. M. XaTunHcoHa.

O6opynoBanue: repOapuu pacTeHU, KOIIEKINN )KUBOTHBIX.

JlaGopaTopuas padora «IIpucnocoOneHus ceMsH pacTeHUI K pacCeNeHUIo».

Tema 9. DKoJ0rus coo0IIECTBA. JKOJOTHUYECKUE CHCTEMBI.

CoobmecTBa opranu3anuii. bruomnenos u ero ctpykrypa. CBsi3u MeXIy OpraHM3MaMu B
OHOIIEHO3E.

Okocucrema kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHANbHBIE OJIOKH
OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue 1enu u cetu. AOGMOTHUECKUE OJIOKU 3KOCUCTEMBL. [10UBBI U WIIBI B SKOCUCTEMAX.
KpyroBopoT BeuiecTB 1 MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeN YKOCUCTEMBI. bromMacca u mpoayKIus. DKOJIOTHIECKUE ITHPaAMUIBI
qriceln, OMOMacChl M SHEPTUU.

Lunamuxa 9KOCUCTEMDbI. Kamacmpodghuueckue nepecmpouxu.
@nykmyayuu. HampaBieHHbIE 3aKOHHBIE CMEHBI COOOIIEeCTBa — CyKieccud. llepBUUYHBIE H
BTOPUYHBIE CYKLIECCUM M MX BUHA. AHTPOIIOIE€HHBIE BO3JEHCTBUA Ha cykueccuro. KinmmakcHoe
cooOmecTBo. buopasHooOpa3ue M MONHOTa KPYroBOPOTa BEIIECTB — OCHOBAa YCTOWYMBOCTHU
coo011ecTBa.



[Ipupoanbie 3KOCUCTEMBI. JKOCUcmeMbl 03€p U peK. IKocucmemvl MOpel U OKEeaHos.
DKocucmemvl myHOpul, Jlecd, Cmenu, nyCmulHb.

AHTpOHOFCHHble OKOCHCTCMBI. AFpOBKOCI/ICTCMa. ArpoueHos. Ha6J'IIOI[eHI/I${ MCKIY
AHTPONOICHHBIMU U YMCHBIICHHBIMU 3KOCUCTCMAMMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTembl. l'oponckas ¢uopa u
¢dayna. CunaHTponm3zanusi ropojackoi Qaynsl. buomormueckoe m XO3SHCTBEHHOE 3HAYEHHE
arpo3KOCHCTEM U YPOOIKOCUCTEM.

3aKkOHOMEPHOCTH  (OPMHUPOBAHMSI  OCHOBHBIX  B3aMMOJCHCTBHM  OpraHU3MOB B
sKocucTeMax. Poab kackaonozo s¢ghghexkma u 6u006-30upuxamopos (Kiouesvix 6udos) &
@yHkyuonuposanuu sxkocucmemsvl . IIepeHOC PHEPTHH U BEUICCTB MEKIAY COOTBETCTBYIOIIMMU
OKOCHUCTEMAaMH. Y CTOMYMBOCTH OPraHU3MOB, TMOMYJISUMA M SKOCUCTEM B  YCJIOBHUAX
AHTPOIIOTEHHBIX BO3JICHCTBUH.

Mexanuzmvl  8030elicmeus  3a2pA3HeHUll  pa3HblX Munog Ha  CcyOOpeaHu4eckKoMm,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 9IKOIOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmaus . MeTo0oTUsl CTPOUTENLHBIX U aHTPOIIOT€HHBIX
HKOCHUCTEM.

JdemMoHcTpanuu
Hoptpert: A. Ix. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OHOIIEHO03a», « IKOCUCTEMA IIUPOKOTUCTBEHHOTO JIECAY,
(<3KOCI/ICTeMa XBOI\/’IHOFO JIecan, «qDYHKHI/IOHaIII)HI)IG prr[HI:I OpFaHI/ISMOB B DJKOCHCTEME»,
«KpyroBopor BemectTB B 2JkocucteMey», «llemu muTaHus (macTOWIMHAs, JETPUTHAs)»,
«JKoJoTHYeCKasi ~ TUpamMuga Yucelm». », «IKOJOoTrhYeckas  MupaMuyia  OUOMAaCCHI»,
«Jxonoruyueckas mnHpamuna sHeprum», «OOpazoBanue Oonotay, «llepBuuHas cykueccus,
«BoccraHoBiieHHEe Jieca TIOCHe ToXkapa», «IKOCHUCTEMa o3epan, «ArporeHo3», «KpyroBopot
BEIIECTB U MOTOK SHEPTUU B arpoiieHo3ey, «I[Ipumepsl ypoosKocucTeM».

Ob6opynoBanue: repbapuu pacTeHUi, KOJUIEKLIMM DPACTEHMH, dydena NTUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IMpakTnyeckas padora «/3ydyenue u onucanue ypOo3KOCUCTEMBD.

JlaGopaTropuas pa6ora «l3ydeHue pazHooOpa3usi MEJIKUX MOYBEHHBIX 3JIEMEHTOB B
pa3sHBIX IKOCHCTEMAX.

IKCKypeusi «IKCKYpCcHsl B TUIIMYHBIA OMoreoieHo3 (B 1yOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCUCTEMY (Ha T0JIe WM B TEIJIOBOE XO35IMCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMA.



buocdepa — obmiermanerapuast 0601049ka 3eMiId, 1€ CYIIECTBYET WM KU3Hb. Pa3BuTHe
npeacTaBieHuil o 6uocdepe B Tpynax J. 3tocca. O6yuyenue B. U. Bepnaackoro o d6uocdepe.
Ob6nactu 6uocdeps u ee cocta. JKuBoe BemecTBo OHocdepsl U ero QyHKIUH.

3akoHOMepHOCTH cBeueHUs: Ouocdeprl. OcobeHHOCTH OMoOcdepbl Kak TII0OATBHOM
sKocucTeMbl. JlnHamuueckoe paBHOBecue B Oumocepe. KpyroBoporbl Bemecrs U
OMOTreoOXMMHUYECKUE UKIIBI (YTIIepo1, a30T). PutmMuuHoCTh TeHACHIINH B Onochepe.

3onaneHoCTh Onochepsl. [lpemnoxkenne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIpA,
XBOMHBIC Jieca, CMCIIAHHbIC U INUPOKOJMCTBEHHBIC JieCa, CTENH, CaBaHHBI, ITYCTBIHH,
TPOIINYECKUE JIeCa, BBICOKOTopbsl. KitmmaT, pacTUTENbHBIN U )KMBOTHBIM MUP OMOMOB CYILIH.

CtpykTypa ¥ (YHKIMH JKUBBIX CHUCTEM, OICHKA HMX PECYPCHBIX BO3MOXKHOCTEH W
OrocepHbIX PYHKITHIA.

JdemMoHcTpanuu

Hoptpetsr: B. U. Bepuaackuii, 3. 3rocc.

Tabauiet u cxeMmsel: «I'eocdepnl 3emuan», «KpyroBopot azota B npupoze», «Kpyrosopor
azora B npupoze», «Kpyrosopor kucinopona B mpupoae», «KpyroBopor BoAbI B IPHUPOACH,

«OcHoBHBIE OMOCcyMbl», «Knumartnueckuil nosic 3emnu», « TyHapa», «Taitra», «CMmenianHbIi
necy, «llupokonucTBeHHBIN ey, «Ctenby, «CaBanHay, «[lyctbinsy, « Tponudeckuii jgecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUHN >KHBOTHBIX.

Tema 11. YenoBek n okpy:kawmas cpena.

DKOJIOTHYECKUE KpHU3UChI W WX MNpuuyuHbL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHeHre BOIHOM cpenbl. OXpaHa BOJHBIX
pecypcoB. Pazpymenne 3emin. OxpaHa OYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPONIOTEHHOE  BO3JEHCTBHE HA pPACTUTENBHBIM M JKUBOTHBIM Mup. OXxpaHa
pacTUTEIBPHOTO M MHpAa JAOMAIIHMX JKUBOTHBIX. OCHOBHBIE NPHHIMIIBI OXpaHbl MPUPOJBI.
Kpacusie kauru. Ocobo oxpansiemast npupogHas tepputopust (OOIIT). boranuueckue canbl u
300JIOTHYECKUE TTAPKH.

OCHOBHBIE IPUHIUIBI CBSI3aHBI C PA3BUTHEM YEJIOBEYECTBA M MPUPObI. PannonambHOe
IPUPOJIONOIB30BAHNE U COXpPaHEHHE OMOJNIOTHYecKOoro pasHooOpazust 3emiu. OOmume Mepbl
pearnpoBaHHs Ha HKOJOTWYecKHne KpH3HChL. OCOOEHHOCTH COBPEMEHHOTO KpH3HCAa U €ro
BEPOSITHBIE ITOCIIE/ICTBUS.

Pa3Butue MeTOMOB pa3BUTHS TEXHOJOTUH TEXHOTCHHBIX mpoueccoB. Cucmemmbvie
uccnedosanus nepexoda K pecypcocbepezaroujeli U KOHKYPeHmHoU sHepeemuke. buonozuueckoe
pasznoobpasue u o6uopecypcel. Hayuonanvhvie unpopmayuonmvie cucmemvl, obecneyenue
oocmyna K ungopmayuu no COCMOSHUIO OMOENbHbIX U008 u sKkocucmem. OCHOBbL
9Kopeaburumayuy dKocucmem u cnocooog 060pvovl ¢ Ouospexcoenusmu. Pexoncmpyrkyus
MOPCKUX U HAZEMHBLX IKOCUCTIEM.



JdemoHcTpauuu

Tabmuubel w  cxembl: «3arpsi3HeHHE aTMOCQepbl», «3arps3HeHue TruaApocheps,
«3arpsizHeHue 3emin», «Ilapaukossiit 3 ek, «Ocob0 oxpaHseMble IPUPOIHBIE TEPPUTOPUNY,
«Mopenu ynpasisieMOro MUpa».

Oo6opynosanwue: ¢poTtorpadun OXpaHsIEeMbIX PaCTCHHI U )XKUBOTHBIX KpacHoii kauru Poccuiickoi
®enepanun, KpacHol KHUTH pervoHa.

[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOTUHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOy4YeHUS
COOTBETCTBYET IMPOrpaMMaM CpeHero o0IIero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM H
IPEIMETHBIM.

B pe3ynbTare 0CBOCHUS TMYHOCTHBIX PE3YJIBTATOB IIPOTPAMMBI IO OMOJIOTHH BBIIEIISIOTCS
CJIEAYIOIIME BJIEMEHTHI: OCO3HAHHE O0YYalOIIMMHCS POCCHMCKOM HAallMOHAJIbHOM MOTHBALUU
UIEHTUYHOCTH — MYTH K CaMOPA3BHUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEICHUIO, Haluuue
603MOJCHOCMU K O0Y4YEeHHUIO0 OMOJIOTHH, yeleHanpasienHoe pasgumiue BHYTPEHHUX YOSKIeHUN
JUYHOCTH HA OCHOBE KIFOYEBBIX NPUHIUIOB H HUCTOPUYECKHX TPATUIMNA, Pa3BUTHS
OMOJIOTUYECKUX 3HaHUM, comognocmu u CcnocobHocms OO0YJAIOIUXCS PYKOBOJIUTHCS B
NEeSITEIHHOCTH  CBOMMH  [IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, OCHOBAaHHWSIMH ~ CHCTEMBI
OMOJIOTUYECKOTO o0Opa3oBaHus, Hanuduem npasaco3Hanus 9TOMN
KYJIbTYPBI, CHOCOOHOCMAMU CMABUMb TIETTH U CTPOUTD )KU3HEHHBIE TIAHbI.

HpOFpaMMLI OCBOCHU JINMYHOCTHBIX pe?)y.HBTaTOB 110 6I/IOHOFI/II/I SaerHJ'IeHBI B €IUHCTBEC
yqe6HOﬁ 158 BOCHI/IT&TGJ’IBHOﬁ OCATCIIBHOCTHN B COOTBETCTBUHU C KOHC@pBaTI/IBHBIMI/I B3rJsigaMu
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmecTBe COOMIONEHUS W HOPM TIOJUTHKA W COONIOJAIOTCS TIPOIECCHl CaMOTIO3HAHUA,
CaMOBOCITUTAaHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPHU MMO3UIUU JHYHOCTH, MATPUOTH3MA U
[Tomnmepkka 3aKOHA W IMPABOTOPSAKA, YSIOBEYSCKOTO TPyJa W CBEPXITOKOJICHHUS, B3aMMHOTO
KOHTpOJIs, OEpeKHOrOo  OTHOIICHHWS K  KyJAbTypHOMY  HACleIUI0 U TPAIUIUAM
MHOTOHAalIMOHAJIBHOTO Hapoja Poccuiickont denepanuu, OKpyKaromend cpeabl U OKpYKaronen
Cpepbl.

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS Kypca mpeaMera «bHOIOTHs» TOMKHBI OTpaKaTh
TOTOBHOCTh UM CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOAMTHCS CHOPMHUPOBAHHON BHYTpPEHHEH
HO3HI_[I/IGI>'I JINYHOCTHU, CI/ICTGMOI\/'I IIEHHOCTHBIX OpHGHTaHHﬁ, IIO3UTHUBHBIX BHYTpeHHI/IX
yOEXKIEHUI, COOTBETCTBYIOIIMX YCTOWUYMBBIX IIEHHOCTHBIX ITO3HMIIMH POCCHUHCKOTO O0OIIecTBa,
HpOI[J'ICHI/IH JKN3HCHHOI'O OIIbITa W OIIbITa ACATCIBHOCTU B HpOI.[QCCG peanmaul/n/l OCHOBHBIX
MIPUHITUTIOB BOCITUTATEILHOM JIEATEILHOCTH, B TOM B YaCTH KOJUYECTBO:

1) BbIcIIee 0Opa3oBaHue:



c(OPMUPOBAHHOCTh TPAKIAHCKOM TMMO3ULUK OOy4aroumlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOIO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIbHOCTU ITPHU CO3JaHUHU HAYYHBIX ITPOCKTOB,
PEHICHUN HaAYYHbIX W II0O3HABATCJIIbHBIX 3a/1a4, OMOJIOrMYECKUX SKCIICPUMCHTOB;

CIIOCOOHOCTD OIMPCACIIATh CBOIO IMO3UIUIO IO OTHOHICHUIO K SABJIICHUAM COBpeMCHHOﬁ
JKU3HHU U O0BICHATH cc.

YMEHHE YUYUTHIBATh B CBOUX JICUCTBUSAX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUYS JIIOJICH C pa3HBIMU yOCKICHUSIMH, KYIbTYPHBIMU IICHHOCTSIMU U KOHKPETHBIMU
MOJIOKEHUSIMU;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHHS Y4EOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEJIBHOTO OTHOLICHUS K MHEHUIO
KOH(DJIMKTOB MPHU 0OCYXKIACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW MJIEHTUYHOCTH, TATPUOTU3M, TTOIEPKKA
CBOEr0 HAapoJa, YyBCTBO OTBETCTBEHHOCTU Iepex PoauHOM, ropaoCTh 3a CBOW Kpaid, CBOIO

Ponuny, cBO SI3BIK U KYJIBTYPY, MIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuuy;

LICHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIECAMI0 U IAMITHUKAM IPUPOJIBI,
JOCTH>KEHHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTH OIIEHUTH BKJIQJl POCCUICKUX YUYEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHMMAaHHUE 3HAYeHUs OWONOTMHM B TO3HAHWU TPUPOABl MPUPOIBI, B KU3HU YeEJIOBEKa U

COBPEMEHHOT0 00I11eCTBa;

HjelHas YyBEpEHHOCTh, TOTOBHOCTh K CIIy:kOe u 3amure OredecTBa, OTBETCTBEHHOCTD 3a
CBOIO CYIBOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpMHUPOBAHHOCTh MOPAIBHOTO CO3HAHUS, ITHUECKOTO MTOBEICHHS;

CIIOCOOHOCTH OILIEHUBATh CUTYAILIMIO U MPUHHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE OyMYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEISAM, CO3IAHUE CEMbU HA OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;



4) 3cTeTHYECKOIr0 BOCIIUTAHMSI:

9CTCTUYCCKOC OTHOLICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6BITa, HAaYy4YHOTO U TCXHHUYCCKOI'O
TBOpPYECTBa, CIiopTa, Tpylaa, 06I_HCCTBCHHBIX 0THOH.I€HPII>1;

IIOHHMMAaHHUEC SMOIIMOHAJIBHOT'O BOBI[GIZCTBHH JKHUBOM IIpUPOALI U €€ HeHHOCTeﬁ;

TOTOBHOCTb K CaMOBLIPAXKCHHIO B PAa3HbLIX BHUJAAaX MCKYCCTBA, YY€T Ka4CCTBa TBOp‘IGCKOﬁ
JIMYHOCTH,

5) ¢usuyeckoro BocnUTAHUSA, (OPMUPOBAHMS  KYJLTYPbl 310POBbS U
IMOIUOHAIBLHOIO COCTOSIHUS:

MOHUMaHUE 1 o0ecIieueHre 3JI0pPOBOT0 U O€30IacHOr0 00pasa KU3HU (3710pOBOE UTAHHKE,
COOJIIOJICHHE TUTHEHUYECKUX TPABWII M HOPM, COAJITAHCUPOBAHHBIA PEKUM 3aHSATHH M OTIbIXA,
peryjsipHad AMHaMUKa aKTI/IBHOCTI/I), 6epe)KHOFO, OTBECTCTBCHHOT'O U KOMIICTCHTHOI'O OTHOILLICHU S

K CO6CTB€HHOMy 3A0POBBIO U ICUXUYCCKOMY 310POBbIO,

MOHMMaHUE IIEHHOCTEH HHAUBUAYAJIBHOI'O IIpaBa U KOJUJICKTHUBHOI'O 0€e301acHOTO
MOBCACHN B OTHOHICHUH YI'PO3 3JOPOBbLIO U JKU3HU J'IIOI[Gﬁ;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX NPUBBIUEK (YNOTpeOJCHHE aIKOTroJs,
HapKOTHKOB, KypeHUs);

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTEN MacTepCcTBa, TPYJA000ue;

TOTOBHOCTb K  AKTUBHOM  JEATEIIBHOCTM  TEXHOJIOTMYECKOM M COLMAJIbHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTb WHHULMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO BBINOJHAThH

TaKy10 JCITCIBbHOCTD,

MHTEpeC K pazIuyuHbIM cepaM NpodecCHOHATBHON IesITeTbHOCTH, YMEHHE OCO3HAHHO
BbIOMpaTh OynyIlyI0 IPO(ecCuIo U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTB M CITOCOOHOCTH K IMTOJTHOMY 00pa30BaHUIO M CaMOOOPa30BaHHIO HA BCIO KU3HB;
7) 3K0JI0rMYE€CKOr0 BOCTIUTAHMS .

9KOJIOT'MYCCKOC OTHOMICHUC K MPUPOAC KAK K UICTOUYHUKY KU3HHU Ha 3CMJ'IG, Ha OCHOBEC €€
CYLICCTBOBAHUA,

MOBBIIIEHHE 0COOOT0 YpPOBHS KYJIbTYpbl: MPUOOPETEHHE OIbITa, IUIAHWUPOBAHHE
MTOCJIETYIOIIUX [1aroB M OLIEHKA UX BO3MOXKHBIX MOCIEACTBUM IS OKPYKAKOLIEN CPEJIbI;

0CO3HaHHUE TN100aJIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell UX peleHus;

BO3MO)KHOCTb HCIIOJIb30BaTh OIY4CHHBIE TPH H3Y4YEHUH OMOJIOTUY 3HAHUS U HABBIKU IIPU
oOecrieyeHnH MPoOIEM, OrpaHMUYCHHS C pallMOHAIBHBIM MPHUPOJIONOIb30BaHIEM (COOI0eHNE
NpaBWJI IMOBEJCHUS B TPHPOJIEC, HANPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B HKOCHUCTEMaX,
OXpaHe BUJIOB, SKOCHCTEM, OHOChEphI);



AKTUBHOE HEMNpPUATUE ACHCTBUH, MPUHOCSAIIMX BpEI OKPYKAIOUIEH MPUPOAHON cpene,
yYMEHHE MPOTHO3UPOBATh SKOJIOTMUECKHE MOCIEACTBUS MPEANPUHIUMATEIbCKON NesSTEIIbHOCTH U
npeaoTBpanaTh ux;

HAJIMYUE PA3BUTOTO DSKOJIOTMYECKOTO MBILUIEHUS, KYJIbTYpPbI, OIbITA AESATEIbHOCTH
IJIaBHOW HAIPaBJICHHOCTH, YMEHHSI PYKOBOJUTh UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAIIBHOW IMPAKTUKE, CTPEMIIEHUE K MPOJOJIKEHUIO B MPAKTUYECKON JNEATEIIbHOCTH TJIaBHOU
HaIpaBJICHHOCTH;

8) IeHHOCTH HAYYHOI'0 TIO3HAHUS

cOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIAs COBPEMEHHOMY TMOIXOAY
pa3BUTHs HAyKM U OOIIECTBEHHOM TMpaKTUKWA, OCHOBaHHas Ha JWajore KyJIbTYphl,
CIOCOOCTBYIOIIAsl OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM 1 UNTATEIbCKOM KYJIbTYpPBI KaK CPEJICTBA B3AUMOICHCTBH
MEXY JII0bMHU U ITI03HAHWS MUDA;

IIOHMMAaHUuC CHGLII/I(bI/IKI/I OMOJIOTUH KaK HAayKH, OCO3HaHHUs €€ [ABUIKCHHUA B CTOPOHY
MOCTCIICHHOT'O HAYYHOI'O MBINUICHUA, CO3AaHWsA HEJIOCTHOI'O MPCACTABICHUA 00 OKpYyXarouem
MHUPEC KaK O CAUMHCTBC ITPHUPOAbI, YCJIOBCKA U O6H.I€CTBa, B [TIO3HAHUH SaKOHOMepHOCTeﬁ n YCJ'IOBI/Iﬁ
COXpPaHCHUA CCTCCTBCHHOI'O PABHOBCCHU S

YBEPEHHOCTh B HMHHOBAallMOHHOCTU OWOJIOTMM JUIsl COBPEMEHHOM IMBWJIM3ALUU:
o0OecrieueHre HOBOTO YPOBHSI Pa3BUTHUSI YEJIOBEUYECTBA, CO3[JaHUE MEPCIEKTUBHBIX TEXHOJOTHUH,
CIOCOOHBIX PEIIUTh PECypCHbIe MPOOJIEMbI UEIOBEYECTBa, MOMCK MyTeH BhIXOJa M3 MpodsieM
HKOJIOTMUYECKOTO Pa3BUTHS U 0OecTieueHHe epexo/ia K YCTOMYMBOMY Pa3BUTHIO, pAllIOHATIBHOMY
UCIIOJIb30BaHUI0 OMOpecypcoB U (HOPMUPOBAHHIO HOBOT'O CTaHJapTa KU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOrMYECKHX 3HAHUH B II€JAX MOBBIIICHUS OO0IIei
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOH TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOJIOTHH;

MNOHMMaHWE OCHOBAHMM METOJIOB TIO3HAHUSA, NPUMEHEHHE B PA3JIMYHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TOJYUCHHBIC 3HAHWS I aHajdu3a W OOBSCHEHHS TEPCIICKTHB
OKPYKAIOIIET0 MHUpPa M MPOUCXOISAIIMX B HEM HW3MEHEHUH, YMEHHE JelaTh 00OOCHOBAHHBIE
BBIBOJIBI HA OCHOBE HAyYHBIX (PAaKTOB W (PAaKTMUECKHE JAHHBIE C TOJYYCHHEM JIOCTOBEPHBIX
BBLIBOJIOB;

BO3MOXKHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS AJi1 pCUICHUA
HpO6J'IeM B M3HA4YaJIbHO )KM3HCHHBIX O6’beKTaX;

OCO3HAHHUE IIEHHOCTEH HaquOﬁ ACATCIBHOCTH, T'OTOBHOCTb H3Y4YaTb IIPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OWOJOTMM B COOTBETCTBHH C >KW3HEHHBIMHU
NOTPEOHOCTAMH.



METANPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buomorus» BKIIOYAIOT:
3HA4YUMBbIC JJIA q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa101111/1xc;1 MCKIAUCHUIIIIMHAPHBIC
(MEXIIpeAMETHBIE) OOIICHAYYHbIE TOHATHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOW KapTHHBI MUPA
U CIiICHUaJIbHBIC MCETO/AbI TO3HAHUA, TPUMCHCHUC B COBPCMCHHLIX HAyKax (BGH_IGCTBO, SHECpIus,
SIBJICHUE, MPOIECC, CUCTEeMa, HAy4HBIH ()aKT, NMPHHIMI, TUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIeJOBaHNe, HAOMI0EeHNe, U3MEPEHUe, IKCIEPUMEHT U JIPYTHe); YHHBEpCAIbHbIC
TEXHOJOTUYECKHEe  JIeHCTBUS  (IO3HABAaTeNbHBIE, KOMMYHHKATHUBHBIC,  PETYJIATHBHEIC),
oOecnieueHrne obecrnieueHus (PYHKIMOHAIbHOM TIPaMOTHOCTH M COIMAIbHOM KBaluuKauuu
00yYaroUIMXCs; CIOCOOHOCTH OOYYArOIIUXCSl UCIIOJIBb30BATh OCBOCHHBIC MEKANUCIHUIIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHUBCPCAJIBHBIC TCXHHUYCCKUC HeﬁCTBHﬂ B II03HABATEIILHON M
COIMAJIbHOM MPAKTHKE.

B pE3yjabTaTe HU3YyUYCHUSA OMoJIOrMA Ha YPOBHE CpCAHCETO O6I_I_ICFO 06pa3OBaHI/I$I y
06yqa101u14xc>1 (I)OpMI/IPYIOTCH II03HAaBaTCJIbHBIC YHUBCPCAJIbHBIC TCXHOJIOTHYCCKUC,
KOMMYHUKATHBHBIC YHUBCPCAJIbHBIC TCXHOJIOTMYCCKHUEC II@fICTBPI?I, PEryjJIaTUBHBIC YHUBCPCAJIbHBIC
TCXHOJIOTHYCCKUC ﬂeﬁCTBHH, COBPCMCHHBIC BUJbI ACATCIbHOCTH.

Mertanpeamernble 00IIMe pe3yabTaThl OCBOCHUS CPEIHEro OoOpa3oBaHHS JIOJKHBI
OTpaxkaTh:

Bianenue yHuBepcaJibHbIMU Y4eOHBIMHU MO3HABATEIbHBIMHY 1€ CTBUSIMU:
1) 6a3oBble JJOrHYECKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO COPMYIHPOBATE M aKTYaJM3HPOBAaTh HPOOJIEMY, PacCMOTPETH ee
BCECTOPOHHE;

IIPU OCBOCHMHU 3HAHWUU MPHUEMBI JIOTHUECKOTO MBIIUICHUS (aHAJIU3, CUHTE3, CpAaBHEHHE,
kjIaccupukanusi, o000IIEHUE), PAaCKPbIBATh CMBICI OMOJOTHYECKUX MOHSATHHA (BBLACTATH HMX
XapaKTepHbIE MPU3HAKU, COXPAHATH CBSA3H C APYTUMU NOHITUIMH);

OMpPCACIIATE HLCIIU ACATCIBbHOCTHU, 3adaBaTb MNApaMCTPhl W OHNPCACIATH KPUTCPHU HX
HOCTH)KCHHﬁ, COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTH C ITIOCTABJIICHHBIMHA BparaMu,

UCIOJIb30BaTh OMOIOTHYECKUE MOHATHS A 0OBsICHEHUs (PaKTOB U OCHOBAHHM KMBOMH
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, I10 aHAJIOTUAM),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJICHMSIX, (POPMYIUPOBATH
BBIBO/JIbI U BBIBO/IBI,

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA I W300paKeHHsI CBS3€H U CBs3el B
M3Yy4aeMbIX OMOJOTMYECKHX OOBEKTaX, a TakyKe MPOTUBOPEUU Pa3HOTO poOjia, BBHIABICHHBIX B
pa3IMYHbIX HHHOPMAITMOHHBIX UCTOUYHUKAX;



Pa3paborate miaH pemieHus NpodiaeM ¢ y4€TOM aHajau3a COCTOSHUS MaT€pUAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTBH KOPPCKTUBEI B ACATCIbHOCTh, OLICHUBATh COOTBETCTBUC PC3YJILTATOB HeﬁCTBHﬁ,
OLICHUBATbL PUCKU MOCJIEICTBUI ACATCIIbHOCTH,

KOOPJAMHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHSIX pEAJbHOIO, BUPTY&IbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

Ppa3BUBaTh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHNH )XKU3HCHHBIX np06neM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJI1aJICTh HaBbIKaMU y‘~I€6HO-HCCJIGI[OB3T6JILCKOI>i u HpOGKTHOfI JACATCIIBHOCTHU, HAaBbIKAMH
PaspClICHUA HpOGJIGM, TCXHOJIOTUYHOCTBKO M TOTOBHOCTBIO K CaAMOCTOATCIBHOMY ITIOHUCKY
MCTOJO0B PCHICHHUA IPAKTUYCCKHUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAO0B IIO3HAHUS;

UCIIONB30BAaTh PA3JIMYHBIC BHUIBI JEATEIBHOCTH I10 IIOJIYYCHUIO HOBBIX 3HAHUHM, HX
peoOpa3oBaHuIo, IPEOOPa30BAHNIO U IPUMEHEHUIO B HAYUHBIX YUPEXKJIECHUAX, B TOM UUCIE IPU

CO3aHUHN HAYUYHBIX U CONUAJIBHBIX ITPOCKTOB,

(I)OpMI/IpOBaTB THUIT HAYYHOT'O MBIIIIJICHUS, BJIAJICTh HaquOﬁ TepMHHOHOFI/Ieﬁ, KIIFOYCBBIMU
IOHATHUAMU U METOJaMH,;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIbHOU NIEATETLHOCTH U
JKM3HEHHBIX 00BEKTaX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBA3WM W AKTYAJIU3UPOBATHL 3a4da4dy, BBIABUIATb
THUIIOTE3Y PCHICHUS €€, HAXOAUTh apryMCHTHI IJI JOKA3aTCIILCTBA CBOUX YTBep)KI[eHHP’I, 3aJaBaTb

rapameTphbl U KpUTEPUH pEILCHNS;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOA€ PCIICHHUA 3aJaud pPE3YyJIbTaThl, OICHUBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATH UBMCHCHUC B HOBBLIX YCIIOBUAX;

AaTb OLCHKY HOBOM CUTyalluu, OLICHUTH HpI/I06pCTCHHBII71 OIIBIT,

W3YYUTHh IIeJICHANPABICHHBIA TOMCK CPEJICTB TepeHoca W CIIOCOOOB IEHCTBHU B
npodeccnoHaIbHOM cpere;

YMCThb MEPCHOCUTDH 3HaHHUA B IO3HABATCJIIbHYTO u MMPaKTUYCCKYHO obiactu
KUBHEACATCIIBHOCTH,

YMETb UHTETPHUPOBATH 3HAHUSA U3 PA3HBIX PETMOHOB CY6'BCKTOB;

BBIIBUTATh HOBBIC WJCH, MpEAararb OpPUTHHAIbHBIC MOAXOABI W PEIICHUS, CTABUTh
po0OJIeMbl U 3a/1a4H, JOIyCKasl albTepHATUBHBIC PEILICHUSI.



3) padora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(POPMALIUH (TEKCTOBBIC YUeOHbIE TOCOOUS,
HAY4YHO-TIOMYJISIPHON JIUTEepaTyphl, OMOJOTMYECKUE CJIOBAapU U CIIPABOYHUKH, KOMIIBIOTEPHBIE
0a3pl naHHBIX, B VIHTepHEeTe), aHANM3MpPOBATh HH(DOPMAIUIO PpA3TMYHBIX BHIOB U (GOpM
[IPE/ICTABIICHMS, OLEHUBATH €€ TIOCTOBEPHOCTb U HEIIPOTUBOPEYUBOCTD;

(dbopMynupoBaTh 3alpochl U MPUMEHSATh pa3IMYHbIE METOAbl NPHU IMOUCKE U O0TOOpe
O6uonornyeckoi nHGopMaIK, HEOOXOIUMON /TSl peIICHHs HAyYHBIX 3a]a4;

Hpno6pecn/1 OIIBIT HMCIIOJIb30BAaHUSA I/IH(bOpMaI_[I/IOHHO-KOMMyHI/IKaTI/IBHBIX TCXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIbTYPY aKTUBHOT'O UCITIOJIB30BAHUA PA3JIMYHBIX ITOMCKOBLIX CUCTCM;

CaMOCTOSITENIbHO BBIOpPATh ONTUMAIBHYIO (OpMY TIPEICTaBICHHUS OHOJIOTHYSCKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCIIOJIb30BaTh HAYYHBIA $3bIK B KAueCTBE CpEICTBA MpU paboTe ¢ OMOJOTHYECKON
uH(popMaLel: MPUMEHITh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKHO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

oOmajnath HaBBIKAMH OOHApPYXKEHHMsI M 3amuThl HHpOpManuu, WHPOPMALUOHHOMI
0€30I1aCHOCTH JTUYHOCTH.

Biajenue yHUBepCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBASIME:
1) o0omenne:

u3ydatb OOIleHHE BO BceX cdepax >KHM3HHM, aKTUBHO YYacTBOBaTh B JlMAjloOre WU
00CYX/IeHUH TI0 CYLIeCTBYIOIIEH 00CcyKaaeMoil TeMe (yMeHHe 3a/1aBaTh, BBICKA3bIBAaTh BOIPOCHI
OTHOCHUTEJIbHO BBINIOJIHEHUS MpeJiaraéMoy 3a7aydd, YYUTHIBaTh MHTEPEChl U COINIACOBAHHOCTh
MO3ULUHI IPYrMX yYaCTHUKOB AMAJIOTa WM AUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpeACTBAa OOIIEHUS, NMOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEAIIOCHIIOK BO3HUKHOBCHUA KOH(b.]'H/IKTHI)IX CI/ITyaI_[I/II\/II, YMETb CMATYATDh KOHCbJ'II/IKTI)I nu
BECTH ce0sl HOPMAJIBHO;

BJIAZICTh PA3JIMYHBIMHA crocooaMu O6H.[CHI/I$I )51 B3aHMO,Z[CI>'ICTBI/ISI, IOHUMAaTb HaAMCPCHUA
APyrux HIOﬂCﬁ, HU3MCPATH YBAKUTCIIBHOC OTHOLICHUC K CO6CCC,Z[HI/IKy n B HpaBHHLHOﬁ (I)OpMC

(GhOopMyIUPOBATh CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C WCIIOJb30BAaHHEM S3BIKOBBIX
CPE/ICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:



IIOHMMAaTh U MCIIOJb30BaTh IIPEUMYIECTBA KOMAaHAHOM U MHIMBUYaIbHON pabOThI U
OIpesielIeHu: OHMOJIOTHYECKUX Mpo0sieM, OOOCHOBBIBATH HEOOXOAMMOCTh HpPUMEHEHUs (popm
TPYINIOBBIX B3aMMOACUCTBHH MPH pelIeHUH y4eOHOM 3a1auu;

BbIOEpPUTE TEMBI W METOJAbl JCHCTBUH YYaCTHUKOB C Y4YETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

COBMECTHAsl JEATCIIBHOCTb, OpraHu3alus W KOOpAMHALMS  JCWCTBUH IO €€
OCYIIECTBIICHUIO: COCTaBUTh IUIAaH JEWUCTBMM, 3amucarb JEHCTBHUS C YYETOM LEIEHd MOHUX

Y4aCTHUKOB, OOCYJIUTh Pe3yibTaThl, IPUHATH COBMECTHYIO paboTy;

OLICHUThH KaueCTBO CBOETO BKJIAJIa U KOMaH/bl Ka)KJ0r0 YYaCTHUKA B OOIIUX pe3ybTaTax
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIC ITPOCKTbLI, OUCHUBATL HACH C IMO3HMLIMKM HOBU3HLI, OPUI'MHAJIBHOCTH,
HpaKTI/IHCCKOf/’I NMHHOBAIUN,

I/I3y‘~l&ﬁTC IMO3UTUBHOC CTPATCITHMYCCKOC IMMOBCACHNEC B PA3JIMYHBIX yCTpOfICTBaX, BKJIrO4as
KpC€aTUuBHOCTb U B006pa)KeHI/Ie, YTOOBI OBITH MHHUIIMATHUBHBIM.

BiiajgeHue yHUBepCAIbHBIMH PeryJsiTHBHBIMHU € CTBUSIMH:
1) camoopranu3amusi:

HCIIOJIB30BAaTh OHOJIOTUYSCKUE 3HAHMS JJIA  BBIABJIICHUA Hp06HeM U UX pPCHICHHUA B
JKU3HCHHBIX U HAYUYHBIX HCIIAX;

MOJICTaBKH Ha OCHOBE OMOJIOTUYECKUX 3HAHUH, [IEIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M MOCTYIKaX IO OTHOIICHHIO K XKMBOW NPHUPOJIE, CBOEMY 370POBbIO0 U 3/I0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENTLHO M3y4aTh MO3HABATEIBHYIO JESTEIHHOCTD, BBISABISATH TPOOJIEMBI, CTABUTH
U (GopMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTENIbHON JEATENbHOCTH M KU3HEHHBIX

00BEKTaX;

CaMOCTOATCIIBHO COCTABUTL IIJIaH PCIICHUA Hp06JICM C y‘-IéTOM HMCIOIUXCA PECYpPCOB,
€CTECTBEHHBIX BO3MOXKHOCTEH U IPpUPOAHBIX YCHOBHﬁ;

AaTb OLCHKY HOBOM CUTYyalluu,
YTOUYHCHHUEC PAMOK HACTOALICTO MPCAMETA HAa OCHOBEC JIMYHOT'O LIBCTA,

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUTH MTPUOOPETEHHBIN OIIBIT;

cozeiictBue (OPMHUPOBAHUIO U OOECHEUEHUIO ONArompUsATHON HSpyIUIMU B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHOE TOBBIIIEHUE CBOETO 00pa30BaTEIbHOIO U KyJIbTYPHOTO YPOBHS.



2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBOM CUTyallild, BHOCUTHb KOPPCKTHBBI B JACATCIbHOCTH, OLICHUBATDL
COOTBETCTBHUEC PE3YJIILTATOB HeﬁCTBHHM JIMII,

BJIaJIeTh HABBIKAMU [103HABATEIbHON pe(IeKCHH, TAKUMH KaK OCO3HAHMS ITPOUCXOAALINX
JNEUCTBUI M MBICIUTENBHBIX IMPOLECCOB, UX PE3YJbTATOB M IPUYMH, HMCIIOJIB30BaTh IPUEMBI
pedexcun Ut OLIEHKH CUTYAIHid, BBIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHUBATHb PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUIKCHUIO,

MOTUBBI IPUHATHUSA U apTyMEHTBI IPYTUX IIPH aHAIU3€E PE3yIbTaTOB IEATEIBHOCTH;

3) npuHsITHE CeOsl H APYTHX:

[IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MOTHUBBI IPUHATHUSA U apTYMEHTBI IPYTUX IPU aHAIU3€ Pe3yIbTaToOB AESATEIbHOCTH;
BaTh CBOC MPABO U MIPABO APYTHX MPH3HABATH OLIMOKM;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTroro 4€JI0BCKa.

IMPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS colep:kaHus Kypca «buonorus» Ha yriyOoaéHHOM
YPOBHE OPHEHTUPOBAHBI Ha o0ecredeHrne npoduiabHoro odydyenus: odyyaromuxcst 6uonorun. K
HUM OTHOCSITCSI: 0OCOOEHHOCTH 1151 OMOJIOTUH HAayYHBIX 3HaHUH, IPUEMBI U TPUEMbI AEHCTBUIA 110
OCBOCHMIO, IPe0OPA30BaHUIO 3HAHUHN, BUJIBI AEATEIBHOCTH 10 MOJIYYEHUIO HOBBIX 3HAHUN M UX
NPUMEHEHHE B Pa3JIMYHBIX HAYYHBIX, a TaKKe€ B ECTECTBEHHBIX >KU3HEHHBIX YCIOBUSX.
ITpenmMeTHBIE pe3yabTaThl IPEICTABICHBI 10 TOJaM U3yUEHUS.

[IpenmerHbie pe3ynbTaThl oOcBoeHUsi yueOHoro mnpeamera «buonorus» B 10
KJ1acce HEOOXOIUMO OTPa3UTh:

chOopMUPOBAHHBIE 3HAHUS O MECTHOU M OMOJIOTHYECKON CHCTEMEe B COBPEMEHHON HAayKe, B
€CTECTBCHHO-HAYYHOW KapTUHE MHpA, B TIO3HAHWU TPUPOABI U YCTOMYMBOCTH MPOOIIEeM
paloHaIbHOIO IPUPOIOTIOIB30BAHMS, O BKIIAJIE POCCUNCKUX U 3apyOE)KHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH;



KOTOpasi BKJIIOYAeT B ce0si: OCHOBOIIOJIAraroue OWOJIOTUYECKHUE TEPMHUHBI M MOHSATHUS
(>KU3HDb, KJIETKA, OpraHu3M, MeTa0o0JIu3M, TOMEOCTa3, CaMOPEryYISILHNs, CaMOBOCIPOU3BOICTRO,
HACJICJICTBEHHOCTh, W3MEHYHBOCTh, POCT M PA3BHUTHE), OWOJOTHYECKHE TEOpPHH (KJIETOYHAsS
teopusa T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMmocomHas Teopusi HaciaeaCTBEHHOCTH T.
Moprana), yuenus (H. . BaBunoBa — o meHTpax MHOT00Opa3us ¥ MPOUCXOKIACHUS KyJIbTYPHBIX
pacTeHuii), 3aKOHbI (€AMHCTBA TTIOTOMKOB IEPBOTO MOKOJICHUS, paCHpe/IesIeHUs, YUCTOThI FaMeT,
HE3aBHUCUMOIo HacienoBanuss [. Mengens, TrOMOJOTHMYECKHMX PSJOB B HACJIEACTBEHHOMN
n3MeHunBoctu H. BaBuiioBa), mpuHIMIUATBHOCTH (KOMIUIEMEHTAPHOCTH);

MPUMEHEHHE METOJOB HAY4YHOrO IIO3HAHUS, TMPUMEHEHHE B  OWOJIOTHYCCKUX
MCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

M1 oTAacM NpCANOYTCHUEC NOIMOJIHUTCIBbHBIM NPU3HAKAM: BUPYCOB, KJICTOK IIPOKAPHUOTOB
¥ 9yKapHOTOB, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJE€ CMEPTOHOCHBIX,
rpuOOB, PACTEHMIA, KHUBOTHBIX M YEJIOBEKA, OPTaHOB M CHCTEM OPTaHOB PACTCHUH, )KMBOTHBIX,
YeJI0BeKa, MPOIIECCOB KU3HEACATEIILHOCTH, MPOTEKAIOIINX B OPraHU3Max PAaCTEHHH, KHUBOTHBIX.
U 4YeloBeKa, OMOJOTMYECKUX IIPOILECCOB: OOMEH BemecTB (MeTaboim3M), TpaHChOopManus
SHEpPruM, OpOKeHHs, aBTOTPO(GHOrO M TreTepoTpo(HOr0 THUMA MUTAHUS, (QOTOCHHTE3a U
XEMOCHHTE3a, MUTO03a, Mei03a, raMeToreHe3a, SMOpHOreHesa, oCTIMOPHOHAIBHOTO Pa3BUTHH,
Pa3MHOKCHHUS, UHIUBHYyIbHOTO Pa3BUTHUSI OpraHM3Ma (OHTOT'€HE3a), B3aMMOJICHCTBHS T€HOB,
reTepo3uc, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE NOAEPKUBATH B3aUMOCBS3U MEX/1y OpraHOUJAMH U UX CTPYKTYpaMu, CTPOCHHEM
KJIETOK pa3HbIX TKAHEW M UX KJIETOYHBIMH CYIIHOCTSIMH, MEXAY CYLIECTBOBAHMEM U L[EMOYKOMN
OpPraHM3MOB y pacTeHuH, JKMBOTHBIX M UEJIOBEKAa M UX CTPYKTypaMu, MEXIy
MOCJIEI0BATEIbHOCTAMU OPraHU3MOB U HMX CTPYKTypamMH, MeXAy 3TalaMu oOMeHa BEIEcCTB,
JTanaMu KJIETOYHOTO LUKJIA M JKU3HEHHBIMHM IMKJIOB OpraHu3Ma, 3TanamMu 3MOpPHOHAIBHOIO
Pa3BUTHUSL, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu Cpebl OOUTAHUS;

YMCHUEC BBISABIATH OTIUYUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YMCJIC paCTeHHfI,
JKNBOTHBIX N YCJIOBCKA,

UCIOJIb30BATh YKAa3aHHBIE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY IS
JI0Ka3aTeNbCTB POJICTBA OPTAHOB PAa3HBIX CUCTEMHBIX TPYIIIL;

YMETDH pelIaThb OMOJIOTHYECKHUE 3aaa4u, BBIABIIATE MIPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
OMOJIOrNYECKUMU nmponeccaMu M SABJICHUAMM, A€JIaTb BbIBOJAbI W IIPOTrHO3bI HAa OCHOBAHHU
MMOJIYYCHHBIX PC3YJIbTATOB,

YMETb BBIMONHSITH JTA0OpATOPHBIE M TPAKTHUYECKHUE pabOThI, COONIIOATh MpaBUiIa MpU
a0oTe ¢ yueOHBIM U J1a00PaTOPHLIM 000PYIOBAHUEM;
9

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIBHBIMH METOJAMH,
dbopMynupoBaTh 1€Nb HCCIEIOBAaHUS, AHAJU3UPOBATH IOJYYEHHbIE pE3yNbTaThl U JeNaTh
BBIBOJIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIEIOBATEIHCKOW paboTe 1Mo OMOJIOTHH, SKOJOTHUU H
MEIUIMHE, TPOBEICHUN Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHOM BBICTYIUICHUU
JTOCTUTHYTBIX PE3yIbTATOB HA YYCHUYECKHX KOH(PEPEHIIUSX;



yYMETh OLICHUBATh ATH ACMEKThl COBPEMEHHBIX HCCIIEOBaHHUI B 00JlacTH OMOJOTUU U
MeAUIHHBI (KITOHUPOBaHKUE, HCKYCCTBEHHOE OILI0I0TBOPEHUE, HATIPABIIEHHOE U3MEHEHUE TeHOMA
Y CO3JJaHUE TPAHCTEHHBIX OPTAHU3MOB);

M3YYUTh OCO3HAHHBIA BBIOOp Oyaymied npodeccHOHANbHOW AEATENbHOCTH B 00JacTH
Ouosnornu, MeAMLMHBL, OHWOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOIO XO3siCTBa, NHIIEBON
IPOMBIIIJICHHOCTH, YIIIyOUTh IO3HABATENIbHBIN UHTEPEC, HAIIPABICHHBIM Ha OCO3HAHHBIN BHIOOD
npodeccun U MPOJODKEHHE OMOJIOTMYEeCKOro o00pa3oBaHUs B OpraHU3aLUSAX CpEIHEro
11po(ecCHOHATIBHOTO U BBICIIET0 00pa30BaHMUsL.

Hpe,[[MeTHLIe pe3yjibTartbl OCBOCHUA yqe6Hor0 npeamMceTa «buonmornss» B 11
Kiacce H606XOI[I/IMO OTpPa3uThb:

c(OpMHPOBAHHBIE 3HAHUSI O MECTEe U OHMOJIOTMYECKON CHCTEME B COBPEMEHHOW Hayke, B
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHE MHpA, B IO3HAHUHM YCTOWYMBOCTH IPUPOIBI H
HOJ/IEP)KKE IKOJIOTMYECKUX TpoOieM 4YeJoBeYecTBa, a TakkKe B BONpOCaX IMOAJICPKKU
palMOHATIBHOTO IIPUPOJONOIL30BAHMA, U B paMKaxX LEHHOCTHOIO OTHOUIEHUS K IIPUPOAE,
00I11eCTBY, YEJIOBEKY , O BKJIAJE POCCUICKUX U 3apyOekHbIX y4EHBIX-OMOJOroB B OMOJIOTHIO
pa3BUTHS;

YMEHHE BIIQJIETh CHCTEMOH OWOJIOTMYECKHMX 3HAHWI, KOTopas BKJIOYaeT B celsd
ompejieNieHue W MOHMMaHHEe OCHOBOMOJATAIOIINX OMOIIOTUYECKUX TEPMHHOB U MOHATUH (BHI,
sKocucTteMa, Ouocdepa), Oumosormdyeckue Tteopuu (dBomtonMOHHAs Teopus Y. JlapBuHa,
CUHTeTHUeCcKas Teopus Teopun), yueHus (A. H. CeBepiioBa — 0 MyTAX U HANpaBICHUS UMIIEPUH,
B.1. Bepnaackoro — o Ouocdepe), 3akoHbl (TeHeTnueckoro paBHoBecus Jx. Xapaum u B.
BaiinGepra, 3apossimieBoro cxonactsa K. M. bapa), npaBuna (munumyma FO. Jlubuxa, uens
NUpaMUJl SHEPTUH ), TUnoTe3sl (runotesa « mupa PHK» V. I'unbepra);

yMEHHUE BIIaJIeTh METOJaMH HAay4YHOTO TMO3HAHUs, HCIOIB3YEMBIMH B OHMOJIOTHYECKUX
WCCJICIOBAHUSAX JKUBBIX OpPraHM3MOB U JKOCUCTEM (OMHUCaHWEe, H3MEpeHue, HaOJIoJIeHue,
HKCIIEPUMEHT), METOIAMU METO/1a ¥ OLIEHKU aHTPOMIOTEHHBIX H3MEHEHHH B IPUPOJIE;

WCIIOJIb30BaHUE CIICAYIONIMX IPU3HAKOB: BUIbI, OMOTEOIIEHO3bI, JKOCUCTEMBI ¥ OnoChepsl,
CTaOMIM3UPYIOIIETO, IBUKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOIO 0TOOPA, AJIONATPUYECKOTO 1
CHUMITATPUYECKOTO BHJIa 00pa30BaHUs, IBHXKYIIIMX CHJI YEIOBEUECKOW IBOJIIOIIUU HA TEHO(OH/IE,
HPUCIIOCOOJICHHOCTH K Cpejie OOUTaHUs, YepeIOBaHUs Tell, KPyroBOpOTa BEIIECTB M IMOTOKA
TeHepaluy B 3KOCUCTEMaX;

YMEHUE TOJAJEPKUBATh B3aUMOCBSI3M MEXYy NPOLECCaMU SBOIIOLUUU, ABUKYIIUMU
CHUJIaMHU aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3JIMYHBIX YKOCHCTEM U TMPHUCIOCOOJICHUSIMU K HUM
OpTaHU3MOB;

YMEHHE BBISBIISATH OTIIMYUTEIIBHBIC TPU3HAKH KUBBIX CHCTEM, IIPUCIIOCOOJICHHOCTD BUIOB
K cpelne oOuTaHus, aOMOTUYECKMX U OMOTHMYECKUX KOMIIOHEHTOB JKOCHCTEMBI, B3aHMMOCBS3h
OpPTaHW3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX N3MEHEHU B YKOCHCTEMAaxX CBOCH MECTHOCTH;

UCIOJIb30BATh JJAaHHBIC apryMEHThI, OMOJOIMUYECKYI0 TEPMHHOJIOTHUIO U CUMBOJMKY IS
JI0Ka3aTesIbCTBA POJCTBA IIPEACTABUTENECH PAa3HBIX CUCTEMHBIX I'PYIII, B3aUMOCBA3€H OPraHu3MOB



U cpeapl OOMTaHUs, €IMHCTBA YEIOBEUYECTBA pac, HEOOXOJUMOCTH COXpPAHEHUsT MHOT000pasus
BHUJIOB U 9KOCHCTEM B YCIIOBHSAX COCYIIIECTBOBAHUS IIPUPO/IBI U YEIIOBEYECTBA;

YMCTh p€lIaTb OMOJIOrMYECKUE 3aaa4u, BBIABIIATE IPUYUHHO-CICACTBCHHBIC CBA3U MCKIY
OMOJIOrNYECKUMU nponeccaMmu M SABJICHUSAMM, ACJIATb BbIBOJAbI W IIPOTrHO3bI HA OCHOBAHHU
IMOJIYYCHHBIX PE3YJIbTATOB,

YMETh BBINOJHATH J1a0OpAaTOPHBIC U HPAKTUYECKHE PadOThl, COOIIOIATh IpaBUia HPH
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMCHHC BbIJABUI'aTb T'HMIOTE3bI, MNPOBCPATH HX OKCICPHUMCHTAJIBHBIMH MCTOJAMU,
q)OpMy.HI/IpOBaTL 0oejib  UCCIICAOBAaHM, aAHAJIM3UPOBATL IOJTYYCHHBIC PC3YyJibTaTbl W ACJIATh
BBIBOJbI,

YMCHHEC Y4YaCTBOBAaThb B y‘Ie6HO'I/ICCHeI[0BaTeJ'IBCKOI‘/‘I pa60Te 10 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCIUIUHC, MMPOBCACHUN Ha 0a3ze MIKOJbHBIX HAay4YHBIX O6III€CTB, u Hy6JII/I‘-IHOM BBICTYIIJICHUHA
JAOCTUTHYTBIX PE3YJIbTATOB HA YHCHUYCCKUX KOH(I)CpeHI_[I/IHX;

YMETh OIICHMBATh THUIOTE3bl M TEOPUU O MPOUCXOKICHUU JKU3HHU, YCIOBEUYCCKUX H
YeJIOBEYECKUX pPac, O MPUYHMHAX, MOCIEACTBHIX M CIOCO0aX MPEAOTBpAICHUS W3MEHCHHH B
ouocdepe;

W3YYUTh OCO3HAaHHBIA BBIOOp Oyayied npodecCHOHAILHOW JAEATEIIbHOCTH B 00JacTh
OMOJIOTUH, JKOJOTHH, NPUPOJONOIH30BAHUS, MEIUINHBI, OWOTEXHOJOTHUU, TICHUXOJIOTHUH,
BETCPUHAPUU, CCIIBCKOT'O XO3$[I>10TB3, HHHIGBOfI MPOMBIINIJICHHOCTH, yFJIY6JI€HI/I$[ IIO3HABATCIIBHOT'O
WHTEpeca, HAPaBIEHHOTO Ha OCO3HAHHBIN BHIOOP MPO(heccCuu U MPOJOIIKEHHs] OMOIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS. .



TEMATUYECKOE MNJIAHWPOBAHUE

10 KITACC
Ne HaszBanue pa3nenos u TeMm nporpaMmsl ‘ KosmmuectBo wacos ‘ OnexTpoHHbIE (IUPPOBEIC)
n/m Bcero| KontponbHbie [IpakTHyecKue obpasoBatenbHbIe PeCypChl
paboThI paboThI
|1 HBI/IOJ‘IOFI/IH KaK HayKa H 1 H H H |
|2 H}KHBHe CUCTEMBI U UX U3yUEHUE H 2 H H H |
|3 HBI/IOJIOH/I;[ KJIETOK H 2 H H 0,5 H |
|4 HXHMquCKaﬂ OpraHu3aIus KIETKA H 10 H H 1 H |
|5 HCTpoeHHe U QYHKIUH KIETKH H 8 H H 2 H |
|6 HO6M6H BEIIECTB U MIPEOOPa30BaHNE YHEPTUU B Kamepe H 9 H H 1 H |
7 JlononHuUTeNbHAs HHPOPMALIUS U JOCTaBKa €€ B 9 0,5
Kamepy
|8 H)KI/BHeHHLIﬁ IIUKJI KJIETKA H 6 H H 1 H |
|9 HCTpOGHI/Ie U QYHKLUHU OpraHu3ma H 17 H H 1.5 H |
|1O HPEBMHO)KGHI/IC Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 H |
11 |[enetnka — HayKa O HACIEICTBEHHOCTH U 2 0,5
M3MEHYHUBOCTH OPTaHU3MOB.

|12 H3aKOHOMepHOCTB HaCJIEICTBEHHOCTHU H 10 H H 1 H |
|13 H3aKOHOMepHOCTB MU3MEHUYMBOCTU H 6 H H 1 H |
|14 HFeHeTHKa 9eoBeKa H 3 H H 0,5 H |
|15 HCeJ'IeKHI/ISI OpraHu3aIHHA H 4 H H 1 H |
|16 HBI/IOTeXHonoms{ Y CUHTEeTHUYeCKasi OMOI0rus H 4 H H H |
|17 HPe3epBHoe BpeEMs H 1 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 || 0 [ 13 [ |

11 KNNACC




Ne HaszBanue pa3nenoB u Tem nporpaMmsl KomnmuectBo yacos DOnexTpoHHbIE (IUPPOBEIC)
n/n Beero|| Kontponbubie | IlpakTuueckue obpazoBaTenbHbIC PECypCEI
paboThl paboThl
1 |BapoxaeHue ¥ pa3BUTHE YBOJIOIUOHHBIX MPEICTABICHHUH B 4
Ounonoruun
|2 HMI/IKpOBBOJ‘II—OHI/IH U €€ PEe3yNIbTaThI H 14 H H 2 H |
|3 HMaKpoaBomoumI U €€ Pe3yJIbTaThl H 6 H H H |
|4 HHpOI/ICXO)K,I[eHI/IC U pa3BUTHE KU3HU Ha 3emiie H 15 H H 1.5 H |
|5 HHponcxomneHHe 4EJI0BEKA — aHTPOIIOTECHES H 10 H H 1 H |
6  ||[DKkosorusi — HayKa O 3alpeTax OpraHu3MOB U HaJOPTaHUYECKUX 3 0,5
CHCTEM C YUETOM COXPAHCHHUS OKPYKAIOIICH CPeIbl
|7 HOpFaHI/BMH U cpesia OOMTaHus H 9 H H 1.5 H |
|8 H3Konorm{ BHJIOB W TTOTTYJISIIIAIA H 9 H H 0,5 H |
|9 H3KOJ'IOFI/I$[ COO00IIIeCTBA. DKOIOTMYECKHE CUCTEMBI H 12 H H 0,5 H |
|1O HEHocq)epa — rio0abHAs SKOCUCTEMA H 6 H H H |
|11 quJ'IOBeI( U OKpY’Karolas cpeja H 6 H H H |
|12 HPe3epBHoe BpeMs H 8 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | 0 I 75 I |
NOYPOYHOE NMIAHUPOBAHUE
10 KITACC
Ne Tema ypoxka ‘ KommuecTBo vacoB ’ [Hara OneKTpoHHbIE HU(POBBIE
n/n Beero| Konurtponbnsie | IMpaktuyeckue || H3YICHIA 0bpasoBaTesbHEIe
paboTHI paboTHI pecypceel
1 ||buonorus Kak KOMIUIEKCHAsl HayKa U KaK 9YacTh COBPEMEHHOTO 1
o0riecTBa
|2 H}KHBHe CUCTEMBI U UX CBOMCTBA H 1 H H H H |
|3 HypOBHeBaﬂ OpTraHu3aIus )KUBBIX CHCTEM H 1 H H H H |




Ne Tema ypoxka ‘ KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Bceero|| Kontponshsie || [Tpaktuueckue || 13YICHHA obpasosatenbHbIe
padoTHI padoTHI PeCypChI
|4 HI/ICTOpI/IH OTKPBITHS U U3y4eHUs KieTku. KieTtounas teopus H H H H H
5 ||Meronbl MONEKYISPHON U KI€TOUHOM Ouonoruu. IlpakTuueckas 0,5
pabota «3y4yeHue MeTo1aMu KJIECTOYHONU OHOJIOTHH
(xpomarorpadusi, anexrpodopes, muddepeHIHATEHOS
uentpudyruposanue, [TLP)»
|6 HXI/IMquCKHﬁ COCTaB KIIETKU H H H H H
|7 HMI/IHepaJ'ILHbIe BEIIECTBA KJIETKH, UX OMOJIOTUYECKas pOJib H H H H H
8 ||Opranmueckoe BemecTBO KiieTkn — Oenok. JlabopaTopHas pabora 0,5
«O6HapyeHHe OeTKOB C MOMOIIBIO KaYeCTBEHHBIX KBAaHTOBY
|9 HCBOIZCTBa, kiaccuukanus 1 GyHKIUN OeTKOB H 1 H H H H
|1O HOpFaHI/ILIeCKI/Ie BEILIECTBA KJIETKU — YTJIEBObI H 1 H H H H
|11 HOpFaHI/I‘-ICCKI/Ie BENIECTBA KJIICTKU — JIMIIUAEI H 1 H H H H
12 ||[Hyxneunossie kucnotel. JJTHK n PHK. JlabGopaTopnas pabdota 1 0,5
«HccnenoBanue HyKJIEHHOBBIX KUCIIOT, BBIIETSIEMbIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY
|13 HCTpoeHHe u ¢pyukus ATO. [pyrue nykiaeo3uarpudocdarst (HTGD)H H H H H
14  ||CexBenuponanue JJHK. MeTo1bl TeHOMHMKH, TPAaHCKPUIITOMUKH,
IPOTEOMHUKH
|15 HMGTOHLI CTPYKTYpHOI Onosoruu H H H H H
|16 HTI/IHH kieTok. [Ipokapuornueckas KieTka H H H H H
17 ||Ctpoenue sykapuotudeckoit knetku. [Ipaktuueckas padbora 0,5
«M3y4yeHne CBOMCTBA KJIETOYHOW MEMOpaHbI»
|18 HHOBerHOCTHLIﬁ amnmapar KJISTKU H H H H H
19 ||OmromMeMOpaHHBIE OpraHoubl KIeTKHU. [IpakTuyeckas pabora 0,5

«I/I3yquHe ABWIKCHUS OUTOINIA3M B PACTUTCIIBHBIX KIICTKAX»




Ne Tema ypoxka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponbusie | Ipaktuyeckue || 13YICHAA obpazoBaTenbHbIe
padoTHI padoTHI PeCypChI
20 |ITomyaBTOHOMHBIC OPTaHOUIBI KJIIETKH: MUTOXOHIAPHUH, TIJIACTHIBI. 1 0,5
JlaGopaTtopHast pabota «HccienoBanue mia3moinsa u
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
|21 HHGMCM6paHHI>Ie OpraHOUbl KJIETKU H H H H H
|22 HCTpOGHI/IG U QYHKIUH S1pa H 1 H H H H
23 ||CpaBHHUTENIbHAS XapaKTEPUCTUKA KIETOK dyKapuoT. JlabopaTopHast 0,5
pabota «M3ydeHue 3apsiaa KIETOK Pa3IUuHbIX OPTaHU3MOBY
24 ||AccuMWISIHSI U TUCCHMIJISIINS — JBE CTOPOHBI METabO0IM3Ma. 1
Tumnsl oomeHa BemecTs. JlaboparopHas pabota «3ydeHue
KaTaJIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUITa3bl
WIN KaTasla3bl)»
25 ||[depMeHTaTUBHBIHM XapakTep KJIETOYHOro MeTaboIu3Ma. 1 0,5
JlaboparopHas padota «/3yduenue pepMeHTaTUBHOTO
pacripenesieHus nepokcuaa BeankoOpuTaHuy B paCTUTEIbHBIX U
YKUBOTHBIX KIIETKAX)
|26 HECJ‘IKI/I-aKTI/IBaTOpBI 1 OENTKU-UHTHOUTOPHI H 1 H H H H
|27 HABTOTpO(bHLIﬁ TUI 0OMEHa BEIIeCTB H 1 H H H H
|28 H<DOTOCHHTe3 H 1 H H H H
29 |[Xemocunrtes. JJabopaTopHas pabora «CpaBHEHHE POIIECCOB 1 0,5
(doTOCHHTE3a U XEMOCHHTE3a)
30 |[AnaspobHble opranu3Mbl. Busl 6poxenus. JlaboparopHas pabora 1
«CpaBHEHHE MTPOIIECCOB OPOXKCHUS U OOIIECTBA»
|31 HA3p06HBIe OpTaHU3MBbI. DTarbl YHEPTETUYECKOTO0 0OMEHa H H H H H
32 ||[DHeprus MeMOpaHHOTO rpajreHTa mpoToHOB. CuHTe3 AT®: pabora
npoToHHON AT®-cuHTa3bI
|33 HPeaKuHH MaTPUYHOIO CHHTE3a H 1 H H H H




Ne Tema ypoxka ‘ KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponbusie | Ipaktuyeckue || 13YICHAA obpazoBaTenbHbIe
padoTHI padoTHI PeCypChI

|34 HTpaHCKpI/IHHI/I}I — matpuunbiii cuaTe3 PHK H 1 H H H H |
|35 HTpaHCJmuI/m U €€ dTalbl H 1 H H H H |
|36 HKOZ[I/IPOBaHI/Ie aMUHOKHCIIOT. Poib prbocoMbl B OMochHTE3e OenKa H 1 H H H H |
|37 HOpraHmaum{ re€HOMa y IPOKAPUOTOB U 3YKapHOTOB H 1 H H H H |
|38 HMOJ‘IGKYJ‘IHpHLIe MEXaHHU3MbI SKCIIPECCUU T€HOB Y 9YKapPHOT H 1 H H H H |
39 ||Bupycsl — BHEKJIETOYHBIE ()OPMBI )KU3HU U OOJUTaTHBIC TAPA3HUTHI. 1 0,5

[Tpaktuyeckas padora «Co3qaHne MOJEIN BUPYCa
|4O HBI/IpyCHI)Ie 3a00JI€eBaHUs YEJIOBEKA, )KUBOTHBIX, paCTEHUI H 1 H H H H |
|41 HHaHOTeXHOJ'IOFI/II/I B OMOJIOTUH U MEIUIINHE H 1 H H H H |
|42 H}KI/BHeHHHﬁ IIUKJI KIIETKU H 1 H H H H |
|43 HManI/ILIHHﬁ cunres JHK H 1 H H H H |
44 | Xpomocomsl. JTaboparopHas padota «M3yueHne xpoMocom Ha 1 0,5

TOTOBBIX MUKpOIIpenapaTax»
|45 HI[eJIeHI/Ie KJIETKH — MHUTO3 H H H H H |
46 | Tuns! knerok. Kaprokunes u nutokunes. JlaboparopHas padota 0,5

«Habnronenne MuTo3a B KJIeTKaX KOHYMKA KOpelIKa Jiyka (Ha

TOTOBBIX MUKPOIIpENapaTax)»
|47 HPerynsumﬂ JKU3HEHHOT'O ITUKJIa KJIETOK H H H H H |
|48 HOpraHmM KaK eIMHOE CO3HaHUE H H H H H |
49 | Tkxanu pactenwmii. JlTabopaTopHas padora «/3ydenne TkaHei 0,5

pacTeHUN»
50 ||[Tkanu )KMBOTHBIX U 4YenoBeka. JlaboparopHas padota «M3yuenne 1 0,5

TKaHEW JKUBOTHBIX)




Ne Tema ypoxka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponbusie | Ipaktuyeckue || 13YICHAA obpazoBaTenbHbIe
padoTHI padoTHI PeCypChI

51 |[|Opransl. Cucremsl opranoB. Jlaboparopnas padota «/3yuenue 1 0,5

OpraHOB LIBETKOBOTO PACTCHHSD)
|52 HOnopa Tejla opraHu3zMa H 1 H H H H |
|53 HI[BI/DKeHne OpraHU3MOB H 1 H H H H |
|54 HHI/ITaHI/Ie OpraHU3MOB H 1 H H H H |
55 |[IutaHue MO3BOHOYHBIX XKUBOTHBIX. [luleBapuTenbpHas cucrema 1

YenoBeKa
|56 HI[BIX&HI/IG OpraHU3MOB H 1 H H H H |
|57 HI[BIX@.HI/IG MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA H 1 H H H H |
|58 HTpchnopT BEIIECTB B OpPTaHU3ME H 1 H H H H |
|59 HKpOBeHOCHaﬂ CUCTEMA ITO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA H 1 H H H H |
|60 HBBII[CJ‘IGHI/IG OpPTraHHU3MOB H 1 H H H H |
|61 H33.H_II/ITa OpraHU3MOB H 1 H H H H |
|62 HI/IMMYHHaH CHCTEMA YeJIOBEKA H 1 H H H H |
|63 HPaSBJ'IeLIeHI/Ie Y PETYJIUPOBAHUE B OPTaHU3MeE H 1 H H H H |
64 |['yMopanbHas peryisnus ¥ SHIOKPHUHHAS CHCTEMA KUBOTHBIX U 1

YeJoBeKa
|65 H(I)OpMBI pa3MHOKEHUS1 OpraHU3MOB H 1 H H H H |
|66 HHOJIOBoe pa3MHOXKEHHE H 1 H H H H |
67 |Meios L1 ] | | | |
68 |["amerorene3. OOpa3oBaHUE U Pa3BUTHE MTOJOBBIX KICTOK. 1 0,5

JlaGopatopHas pabota «/3yueHue 3apsiia MOJIOBBIX KIETOK Ha

TOTOBBIX MUKpOIIpernapaTax»
|69 HI/IH,I[I/IBI/II[yaJ'IBHOG pa3BUTHE OPraHU3MOB — OHTOTCHE3 H 1 H H H H




Ne Tema ypoxka ‘ KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Bceero|| Kontponshsie || [Tpaktuueckue || 13YICHHA obpasosatenbHbIe
padoTHI padoTHI PeCypChI

|7O H3al<nam<a OpPraHOB U TKaHEH U3 3apOJbIIIEBbIX JIUCTOB H H H H H |
71 |[PocT u pa3BuTHE )XUBOTHBIX. JlabopaTopHas pabora «BrisiBieHne 0,5

IPU3HAKOB CXOJICTBA 3apO/bILIECH TO3BOHOUHBIX KHUBOTHBIX)
72 |[PazmHOXeHHUE U pa3BUTHE pacTeHuil. JlaboparopHas pabora 1 0,5

«CTpoeHue opraHoB pa3MHOKEHHS BBICIIUX PACTECHHID
|73 HI/ICTopH;[ CTaHOBJICHUS U PA3BUTHUS T€HETHKH KaK HayKH H H H H H
74 ||OcHOBHBIC IOHATHS U CUMBOJIBI TeHeTHKH. JIabopaTtopHas pabota 0,5

«/Ipo3odmuia kak 00bEKT TeHETHUECKUX UCCIIETOBAHMIDY
75 ||3aKOHOMEPHOCTh HacleA0BaHUs IPU3HAKOB. MOHOTHOpUIHOE 1 0,5

ckpeuuBanue. [Ipaktudeckas pabora "M3yueHue pe3ynbTaToB

MOHOTHOPUAHOTO CKPEIIUBAHUS Y Ip030(UIb!"
|76 HL[I/ITonoqueCKHe OCHOBBI MOHOTHOPHUIHOTO CKPEIUBAHHS H H H H H |
|77 HAHaanponmee ckpeluuBanue. HermonHoe JOMUHUpOBaHUE H H H H H |
78 ||[duru6pungnoe ckpemuanue. [Ipaktuueckas padora «M3yuenue 0,5

pE3yIBTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI
|79 HHI/ITonoqueCKHe OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUs H 1 H H H H |
|80 HCuenJleHHoe HCCIIeIOBAaHHE MTPU3HAKOB H 1 H H H H |
|81 HXpOMOCOMHa}I TEOpHsl HACJIEICTBEHHOCTH H 1 H H H H |
|82 HFeHeTHKa noJsia H 1 H H H H |
|83 HFeHOTI/IH KaK IEJIOCTHAsI CHCTEMa H 1 H H H H |
84 |['eHeTHUYECKHMIT KOHTPOIb PA3BUTHS PACTCHUH, )KUBOTHBIX U 1

YeJoBeKa
|85 HI/I3MquHBOCTL MPU3HAKOB. BUIbI U3MEHUYNBOCTH H H H H H |
|86 HMOILI/IQ)HKauHOHHaﬂ U3MEHYMBOCTh H H H H H |




Ne Tema ypoxka KomnuecTBo yacos ‘ Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponbusie | Ipaktuyeckue || 13YICHAA obpazoBaTenbHbIe
padoTHI padoTHI PeCypChI
87 |[BapmanmoHHBIN psl M BapualmoHHas KpuBas. JlabopaTopHas 1 0,5
pabora «VccrnenoBanue 3aKOHOMEPHOCTEH MOTUPUKAITIOHHON
U3MEHYMBOCTHU. [I0CTpOCHNE BapUAIIMOHHBIX PSIIOB U
BApUALIMOHHON KPUBOI»
|88 Hl"eHOTHaneCKaﬂ M3MEHYUBOCTh. KOMOMHATHBHAS HF3MECHUYMBOCTh H H H H H
89 |MyrauunonHas u3MeHYHBOCTh. [IpakTueckas padbora «Myrauu y 0,5
Ipo30QHITEI (Ha TOTOBBIX MUKPOIIPENapaTax )
90 ||3aKOHOMEPHOCTH MYTAITMOHHOTO TIPOIecca. DIMUTCHETHKA 1
SIUTEHOMHUKA
91 |leneruka yenoBeka. [IpakTudeckas padora «Cocrarienue u anamus | 1 0,5
POAOCIIOBHOW
|92 HMGTOL[BI MEIUIINHCKON TeHETUKH H H H H H
93 ||3HaueHue MEIUIIMHCKON T€HETUKU B IPEIOTBPAIICHUH U
BO3HHUKHOBEHUH F€HETUYECKUX 3a00JICBaHUH YeTTOBEKa
94 |[BriOop ocHOBHBIX MOHATHH. JITabopaTopHas pabota «M3ydyeHnue 1 0,5
COPTOB KYJbTYPHBIX PACTEHUH H ITOPOJ] TIOMAITHUX KABOTHBIX)
95 |[MeTo/BI ceNeKITMOHHOM paboThl. JlabopaTopHas padora «M3yuenune | 1 0,5
METO/IOB CEJIEKIIUU PACTEHUII»
96 | docTuxeHus CeJIeKIIMU paCTeHUH 1 )KUBOTHBIX. [IpakTHueckas 1
pabota «[IpuBHBKa pacTeHUIN
|97 HOxpaHa, M3yUYeHHE U UCII0JIb30BaHUE FeHETHYECKUX PECYPCOB H H H H H
98 |buoTtexHonorus Kak Hayka U OTpacyiu Mpou3BojcTBa. [IpakTudeckas 0,5
pabota «3ydeHne o0beKTOB OMOTEXHOIOTUM
|99 HOCHOBHHe HaIpaBJICHUsI CHHTETUYECKOW OMOJIOTHH H H H H H
|1OO HXpOMOCOMHa;I Y TeHHAast UHXECHEPUs H H H H H




Ne Tema ypoxka ‘ KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIEC IU(PPOBBIE
n/m Beero| Konrponbusie | Ipaktuyeckue || 13YICHAA obpazoBaTenbHbIe
padoTHI padoTHI PeCypChI
|lOl HMGI[I/IHI/IHCKI/IC OHMOTEXHOJIOTHHA H H H H H |
102 ||Pe3epBHbIii ypok. [TloBTOpeHHEe, 00001ICHIE, CHCTEMATH3AITIS
3HAHUU
|OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME | 102 | 0 [ 135 | |
11 KNNACC
Ne Tema ypoka ‘ KonuuectBo yacos ‘ Hara || DnekTpoHHbIE IM(PPOBbIE
n/n Bceero|| Kontponbnsie || [lpaktuueckue || A3YICHHA obpazopatenbHbIC
paboThI padoThI pecypeel
|1 HQBOJHOLU/IOHHaﬂ teopus Y. Jlapsuna H 1 H H H H |
|2 HZ[BH)KymI/IeC;I cuibl BUOB 110 Y. JlapBuHY H 1 H H H H |
|3 HBopL6a 3a CyIIECTBOBAHUE, Pa3TOBOPBI M MCKYCCTBEHHBINH 0TOOD H 1 H H H H |
|4 H(DOpMI/IpOBaHI/Ie CUHTETUYECKON TEOPUU IBOJIFOLIUN H 1 H H H H |
5  ||DTarmbl BOIIOIIMOHHOTO MPOIIECCa: MUKPOIBOJIIOIUS U 1
MaKpOIBOJIOIUS
|6 HHonynsmm — DIIEMEHTapHas €IMHUTIA YBOITIOLIUT H H H H H |
7 |3akoH renetudeckoro paBHoBecus k. Xapau, B. BaiinOepra. 0,5
JIaGoparopHas paboTa «BpIgBIeHHE U3MEHUYNBOCTU y 0c00€i OHOTO
BUA»

|8 HBneMeHTapHLIe (bakTOpbI PEBOIIOLINH

|

|

| |

|9 HB(b(beKT ocHoBarens. DP¢eKT OYThIIIOUHOTO rOPIbIIIKa

| |

10 ||Murpauuu. M3onsamus nonyasuil: reorpapudeckas,

OuosornyeckKas.
|ll HECTeCTBeHHHﬁ 0TOOp — HaMpPaBJISIIONTUH (HaKTOP DBOJIIOITUN H 1 H H H H |
|12 HHOJIOBOIZ oT60p H 1 H H H H |




Ne Tema ypoka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bceero|| Kontponbnsie || [lpaktuueckue || A3YICHHA obpazoparenbHbIe
padoTHI padoTHI PeCYpChI

13 |[[Ipucrioco06aeHHOCTh OPraHU3MOB KaK PE3yIbTaT MUKPOIBOJIIOIIMH. 1 0,5

JlaboparopHas pabota «3yuenue apoMopd030B ¥ U0 TATI TAIIHIA

y pacTeHH U )KUBOTHBIX»
14 |[Ipumepsl TpUCTIOCOOIEHUH Y OpraHUu3MOB: MOP(OJIOTHYECKHE, 1 0,5

KOH/YKTHBHbIE, OMOXMMUYECKHE, TOBeieHYeckue. JlabopaTopHas

pabota «[IprMeHeHs] OpraHu3MOB U UX OTHOCUTEIIbHAS

CIIOCOOHOCTH JIUAEPCTBO
15 |Bug, ero kputepuu u cTpykrypa. Jlaboparopnas pabora 1 0,5

«CpaBHEHHE BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPUIO)
16 |[Crpyxrypa Bua N | | | |
|17 HBI/I,Z[OO6pa3OBaHI/Ie KaK pe3ysbTaT MUKPO3BOIIOLUU H 1 H H H H |
|18 HCBHSL MUKPOABOJIFOLUHU U 3UAEMHOJIOTUH H 1 H H H H |
19 ||MaxkposBomtonus. [laneontonorunueckue METO bl H3y4EHUs 1

HBOJIOIIH
|20 HEﬂoreorpaq)quCKHe METOIbl U3y4eHUS IUBUIIN3ALUN H H H H H |
21 ||[9MOpHONIOruYecKre U CpaBHUTEIHLHO-MOP(POIOrHYECKHE METOIBI

M3YUYEHUS DBOJTIOIINH.
22 |[MonekynsipHO-TeHEeTHIECKHE, ONOXUMHUYECKUE U MAaTEeMaTHIECKUE 1

METOBI U3yYEHUS IBOJIOIIUH.
|23 HO6H11/Ie COOTBETCTBUS LIUBUIN3AIMHA H 1 H H H H |
|24 HAzIanTHBHaﬂ panuanysi. HepaBHOMEPHOCTH TEMITOB ABOJFOIHH H 1 H H H H |
|25 HHaquHe TUIIOTE3bI MPOUCXOKICHUS KU3HH Ha 3eMie H 1 H H H H |
|26 HI[OHaquble IIPEJICTaBICHMS O 3aPOXKACHNUN KU3HU H 1 H H H H |
|27 HOCHOBHBIC ATaIbl HEOPraHUYECKON IUBHIN3ALIMU H 1 H H H H |
|28 HFHH0T63H 3apOKACHUS )KU3HU H 1 H H H H |




Ne Tema ypoka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bceero|| Kontponbnsie || [lpaktuueckue || A3YICHHA obpazoparenbHbIe
padoTHI padoTHI PeCYpChI

29 ||Hctopus 3emun 1 MeTOBI ee n3ydeHus. JlaboparopHas pabora 1 0,5

«M3ydenue 1 onucaHne UCKOTTAEMBIX OCTATKOB JAPEBHHUX TEJ»
|30 HHaanILHLIe ATanbl OPraHMYECKOM [UBUIIN3ALIUN H H H H H |
|31 H3BOJ'IIOI_II/I$[ 3YKapHoT H H H H H |
32 ||OcHOBHBIE ATAIbI IBOJIOLUU pacTUTENbHOTO Mupa. [IpakTrueckas 0,5

pabota «/3yueHne 0COOEHHOCTE! PACTEeHUI PAa3HBIX OTIECIIOBY
|33 HOCHOBHHe JTanbl KJIETOYHOU SBOJIIOIIMYA MUPa H H H H H |
34 |D9Bomiouus xUBOTHBIX. [IpakTueckas padora «/3yuenue 1 0,5

COCTOSIHUH TT03BOHOYHBIX KHBOTHBIX)
|35 HPaSBI/ITI/Ie YKU3HU Ha 3eMJIe 110 3paM U NepuojiaMm H 1 H H H H |
|36 HMaCCOBHe BBIMHUPaHUS — 3KOJOTMUYECKUE KPU3UCHI IPOILIOro H 1 H H H H |
|37 HCOBpeMeHHaﬂ HKOJIOTUYECKasi KPU3HUCHAs CUTYyalusl, €€ 0COOCHHOCTH H 1 H H H H |
|38 HCOBpeMeHHaﬂ crcTeMa OpraHMYecKoro mpoIioro H 1 H H H H |
|39 HOCHOBHBIG CHCTEMaTHUYECKHE TPYIIITbI OPTaHU3MOB H 1 H H H H |
|4O HAHTpOHOJ'IOFI/IH — HayKa O 4eJIOBeKe H 1 H H H H |
|41 HPaSBI/ITI/Ie IIPEICTABICHHI O TPOUCXO0KIECHUH YEI0BEKa H 1 H H H H |
42 |Mecto yenoBeka B CUCTEME OpraHuueckoro mupa. JlaboparopHas 1 0,5

pabota «3ydeHune cocTOsIHMI CKeleTa YeI0oBeKa, TPaHuIl ¢

MPSIMOX0XKICHUEM
|43 HPa3BI/IBaIOH_II/IeC}I CHJIBI QHTPOIIOTE€HE3a H H H H H |
44 ||CooTHolIEHHE OMOJIOTUYECKUX U COLUAIBHBIX (PAKTOPOB B

aHTPOTOreHe3e
|45 HOCHOBHHC CTaJllH AHTPOIIOreHE3a H H H H H |

146

HHaJIeOFGHGTI/IKa 1 MMaJICOrCHOMHKaA




Ne Tema ypoka ‘ KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHble
padoTHI padoTHI pecypenpt

|47 H9BOJ'II-OI_[I/ISI COBPEMEHHOTO YeJIOBEKa H H H H H |
48 |Yemnoseueckue pacsl. [IpakTiueckas padora «M3yuenue 0,5

9KOJIOTMYECKUX aIaNTalHi YeTOBEKa»
|49 HMG)K,Z[I/ICI_II/IHHI/IHapHBIe METO/Ibl aHTPOIIOJIOTHH H 1 H H H H |
|50 H3apo>1<z[eHI/Ie Y Pa3BUTHE SKOJOTUU H 1 H H H H |
51 |[Meronusl skonorun. JlaboparopHas pabora «/3ydeHne MeTo10B 0,5

9KOJIOTMYECKUX UCCIECIOBAHHI
|52 HBHaquI/Ie 9KOJIOTMYECKUX 3HAHUHU JUIS YeTOBEeKa H H H H H |
|53 HQKOJIOFI/IHeCKI/Ie (bakTopsl H H H H H |
94 ||Abuotnueckue pakTopbl. CBET KaK IKOJIOTUYECKUH (aKTop. 0,5

JIaGopartopHas paboTa «BpIsgBIeHHE TPUCIOCOOIEHUN OPraHU3MOB K

BIIVISTHUIO CBETAY
55 ||Abuotnueckue pakropbl. Temneparypa kak skojgorudyeckuit gpaxrop.|| 1 0,5

JIaGoparopHas paboTa «BpIsgBiIeHHEe TpUCIOCOOICHNI OpraHu3mMa K

BIIMSTHUIO TEMITEPATYPhD»
56 |[AOnoTtnyeckue (hakTOphl. BiaXHOCTh Kak SKOJIOTHYECKHA (HaKTOp. 1 0,5

JIaGoparopHas paboTa « AHaTOMUYECKHE 0COOEHHOCTH pacTeHUH U3

pa3HBIX MECT OOUTaHUS»
|57 HCpCI[LI OOUTaHUsI OPTaHU3MOB H 1 H H H H |
|58 HBI/IOJ‘IOFI/ILICCKI/IC PUTMBI H 1 H H H H |
|59 H}KI/BHGHHHe (hopMBI OPraHNU3MOB H 1 H H H H |
|60 HBHOTquCKHe (baxTOopBI H 1 H H H H |
61 |3HaueHme OMOTHYECKUX B3aUMOACHCTBUMN JUIsl CYIIIECTBOBAHUS 1

OpPraHU3MOB B OKpY’Kalollel cpeae 0OuTaHus
|62 H3K0nomqec1<ne XapaKTepUCTUKH H 1 H H H H |




Ne Tema ypoka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bceero|| Kontponbnsie || [lpaktuueckue || A3YICHHA obpazoparenbHbIe
padoTHI padoTHI PeCYpChI

63 ||OcHOBHBIE MMOKA3aTENIN HAIIPABIICHHSI: TTOIBECHBIC CBETUIIBHUKH, 1

MIOJIBECHBIC CBETUJIBHUKHU, BO3PACTHAS H MOJIOBAsi CTPYKTYpa.
64 ||OcHOBHBIE IMOKA3aTENIN HAMIPABIICHHS: POXKIAEMOCTh, PUPOCT, TeMmr || 1

pocTa, CMEpTHOCTh, MUTPAIIHSL.
|65 H3KOJIOFI/I‘-I€CKa$I CTPYKTYypa yIpaBJI€HHUS H 1 H H H H |
|66 HI[I/IHaMHKa MIOBEJICHUS U €€ PETyJIMPOBAHUE H 1 H H H H |
|67 HKpI/IBLIe pocTta pa3BuTus. KpuBble BEDKMBaHUS H 1 H H H H |
68 |Oxonorumueckas nuia Buaa. JlabopatopHas pabora 1 0,5

«IIpucnocobieHust CeMsIH PaCTEHHI K PaCCEICHUIOY
|69 HBI/IH KaK CHCTEeMa TOIMYJISIIHMA H 1 H H H H |
|7O H3aKOHOMepHOCTB MOBE/ICHUS U MUTPAIIH KUBOTHBIX H 1 H H H H |
|71 HC006meCTBo OpraHu3MoB — OMOLIEHO3 H 1 H H H H |
|72 HQKOCI/ICTeMa KaK OTKpBITasi CUCTEMA H 1 H H H H |
|73 HprFOBopOT BEIL[ECTB U ITIOTOK YHEPTHUH B SKOCHCTEME H 1 H H H H |
|74 HOCHOBHBIG MOKAa3aTeJIM YKOCUCTEMBI H 1 H H H H |
|75 HBKOHOFHLIeCKHe MU PaMHU/IBI H 1 H H H H |
|76 HI/I3MeHeHI/Iﬂ CO00IIIeCTBAa — CYKIIECCUU H 1 H H H H |
77 |IIpuposaHbIE IKOCUCTEMBI. DKOCUCTEMBI 03€pa M PEKU. DKOCUCTEMBI 1

MOpEN U OKEaHOB
78 |[IIpupomHBIE YIKOCUCTEMBI. DKOCUCTEMBI TYHIPHI, JIeca, CTEIH, 1

MyCTHIHB
|79 HAHTponoreHHLIe SKOCHCTEMBI H 1 H H H H
80 |([VpOoakocuctemsl. [IpakTudeckas pabota «3ydeHue u onvucanue 1 0,5

ypOOIKOCHUCTEMBI»




Ne Tema ypoka KomnuecTBo yacos ‘ [Hara DJEeKTPOHHBIE IUPPOBBIE
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHble
padoTHI padoTHI PeCYpChI

81 |[3akoHOMEpHOCTH (OPMHPOBAHUS OCHOBHBIX B3aUMOACHCTBUI 1

OpPTraHU3MOB B 9KOCHCTEMAx
82 |[MexaHHM3MbI BO3JICHCTBHS 3arps3HEHUI pa3HbIX TUIIOB Ha 1

CyOOpraHMYECKOM, OPTaHU3MEHHOM, MOIMYJISIIIUOHHOM U

KOCHCTEMHOM YPOBHSIX.
|83 HBI/IOCQ)epa — oOmeruianerapHasi 000J109Kka 3eMIIH. H 1 H H H H |
|84 HO6ytIeHI/Ie B. U. Bepnanackoro o 6uochepe H 1 H H H H |
|85 H3aKOHOM€pHOCTB OCBellleHus Guocdepsl H 1 H H H H |
|86 HprrOBOpOTBI BEIIECTB 1 OMOTEOXMMUYECKHE ITUKITBI H 1 H H H H |
|87 H3OHaJ'IBHOCTB 6uocgepsl. OCHOBHbIE OMOMBI CYIITN H 1 H H H H |
|88 HTH)KéJ‘IOCTB o6uochepsl H 1 H H H H |
|89 HQKOHOH/I%CKHe KPU3HCHI U UX IPUYHUHBI H 1 H H H H |
|90 HBo3z[eI7ICTBI/Ie yenoBeka Ha Ouochepy H 1 H H H H |
|91 HAHTponoreHHoe BO3JICHCTBUE HA PACTUTEIILHBIN U )KUBOTHBIA MUD H 1 H H H H |
92_|Oxpana nppoz: 1] | H | |
|93 HOCHOBHBIG MIPUHITAITBI KACAIOTCSl Pa3BUTHS YEITOBEYECTBA M TPUPOIBI H 1 H H H H |
94 |[PaunoHambHOE MPHUPOJIONIOIB30BAHUE U COXpAaHEHHE 1

OMOJIOrMYECKOro pa3HooOpasus 3emiu
|95 HO606HI€HI/I€ 1o TeMe «MUKpPOIBOJIIOLUS U €€ PE3YJIbTaThD» H H H H H |
|96 HO606HI€HI/I€ 1o TeMe «MaKpOIBOIIOIUS U €€ PE3yIbTaThI» H H H H H |
97 ||OGo6mmenue no treme «lIporcxoxaeHue U pa3BUTHE )KU3HU Ha

3emie»
|98 HO606I_HCHI/IG o Teme «IIpoucxoxaeHue yemoBeKka — aHTPOIIOTEHER) H 1 H H H H |
|99 HO606I_HCHI/IG o TemMe «IKOJIOTHS — HayKa O 3alpeTax OpraHu3MOBY H 1 H H H H |




Ne Tema ypoka ‘ KonunuectBo yacos ‘ [ara DneKTpOHHBIE U(POBBIE
n/m Bceero|| Kontponsnsie || [Ipaktuueckue || A3YICHUA obpasosarenbHble
padoTHI padoTHI PeCYpChI
|lOO HO606I_HCHI/IC 1o Teme «OpraHu3Mbl U CPeIbl OOUTAHUS H 1 H H H H |
|101 HO606H1€HI/I€ 10 TeMe «IKOJIOTHSI BUJIOB U MOMYJISLUI» H 1 H H H H |
|102 HO606meHHe o TeMe «buocdepa — rmodanpHAs IKOCHCTEMAY) H 1 H H H H |
|OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 | 0 [ 75 [ |
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