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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o yyebHomy mpeamety "buonorusa" (manee - Ouosnorusi) Ha ypoBHE
cpenHero oOmiero oOpa3oBaHHs pa3paboraHa Ha ocHoBe deneparbHOro 3aKoHa OT
29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepaunmny, ®PI'OC COO,
KoHuenuuu npenogaBaHusi yueOHOro npeaMera «bronorus» U OCHOBHBIX MOJIOKEHUN
dbenepanbHOl paboyveit mporpaMMbl BOCTIUTAHHUS.

YueOusiit npeamet «buonorus» yrmyonéanoro yposus uzyuenus (10—11 kmaccer)
ABJIAETCSI OJHUM M3 KOMIIOHEHTOB MpeAMETHOW obnactu «EcTecTBEHHO-HAay4YHbIE
npeametsl». CormacHo nonoxeHusiMm ®I'OC COO npodunbHbie yuyeOHbIE MPEAMETHI,
u3yyaeMbple Ha yriayOJNE€HHOM YpOBHE, SBISIIOTCA crocoOoM auddepeHIuanuu
oOy4eHHs] Ha YpOBHE CpelHero oOmero oOpa3oBaHUs M TPHU3BAHBI 00ECIEUUTH
MPEEMCTBEHHOCTh ~ MEXJY OCHOBHBIM  OOIIMM, CpeJHUM  OOIIMM, CpEAHUM
npoecCHOHANIbHBIM W BBICIIUM O0Opa3oBaHueM. B To ke Bpemsi KaxIblil U3 3THUX
y4eOHBIX TPEIMETOB JOJKEH OBbITh OPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
o0pa3oBaTeNbHBIX, BOCIHUTATEIbHBIX W  Pa3BUBAIOIIMX  337a4, CBA3AHHBIX C
npodopueHTanueil 0o0ydalIUXCcsi W CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
0o0JlacTU HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJIOTHMEH, MEIUIIMHOM, DKOJIOTHEH,
MICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY mipeamety "buonorus" mna€t npeacTaBieHHE O LETU U
3alayax M3ydeHus ydeOHoro mpeamera «buosorus» Ha yriayOJI€HHOM YpOBHE,
ompenensier  o0s3aTenbHOEe  (MHBAPUAHTHOE)  MPEAMETHOE  COJAEpXAaHUE,  €ro
CTPYKTYpUPOBaHHUE IO pa3jiesiaM U TeMaM, paclpelesieHHe Mo KilaccaM, PeKOMEHIYEeT
NOCJIEI0BATEIbHOCTh M3YyUYEHHUsI y4eOHOro Marepuaja ¢ YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4€OHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaromuxcs. B mporpamMMe no 6Moj0ruM peanu3oBaH MPUHLIKI IPEEMCTBEHHOCTH C
U3y4YeHUEM OHMOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Oiaromaps yemy
IPOCMATPUBAETCS HAMPABIEHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OUOJIOTUYECKUX
3HaHUN, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHUE €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIUICHHS, TPEACTABICHUA O 3J0pOBOM 00pa3e >KU3HHM, Ha
BOCIIUTaHUE OEPEKHOTO OTHOUIEHUS K OKPY’Karollel nmpupoiHoil cpene. B mporpamme
Mo OWOJIOTMU TakXe TMOKa3aHbl BO3MOXKHOCTU yueOHoro mnpenmera «buosorus» B
peanuzauuu  TpedboBaHuii  PI'OC  COO Kk  1IaHUPYEMBIM  JIMYHOCTHBIM,
METamnpeMETHBIM W TPEIMETHBIM pe3yibTaraM oOOy4deHHss W B (HOPMHUPOBAHHUU
OCHOBHBIX BHUJIOB y4€OHO-IIO3HABATEIbHOU JAEATEILHOCTH 00YyYatOUIUXCs 10 OCBOECHHUIO
coJiepKaHusl OMOJIOrMYecKOro o0Opa3oBaHus Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npenmer «buoNOTHS» Ha YpOBHE CpEIHEro o0Imero oo0pa3oBaHUs
3aBeplIaeT OMoJornyeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA PACIIUPEHHE U
yriyOJieHne 3HaHuK OOyYaronuxcs O JKMBOW MPUPOJE, OCHOBAX MOJEKYJSIPHOW U
KJIICTOYHON OHMOJIOTHUH, SMOPHOJIOTHH W OWOJOTHM Pa3BUTHS, TCHETHUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.

NUzyuyenne yuebHoro mpenmera «buomorus»y Ha yroyOJeHHOM — ypoBHe
OPUMEHTHUPOBAHO Ha TMOATOTOBKY OOYYaOMIMXCSA K TMOCIEAYIOIIEMY IOJTYYEHUIO
OMOJIOTMYECKOro 00pa3oBaHus B By3aX M OpraHU3alUIX CPEIHEro npodhecCuoHaIbHOIO
oOpa3oBanus. OCHOBY €ro COJEp>KaHMsI COCTABIISIET CUCTEMa OUOJOTMYECKUX 3HAHUIMA,
MOJIYYEHHBIX MPU HU3YYEHUH OOYYalOLUIUMHUCA COOTBETCTBYIOIIUX CHUCTEMATUYECKUX
paszaesioB OMOJIOTUY HA YPOBHE OCHOBHOTO 001iero oopasoBanus, B 10—11 kmaccax atu
3HAHMS MOJTy4aroT pa3Butue. Tak, paclIupeHsl U yriyOsieHbl OUOIOTrHYeCKUe 3HaHUs O
pacTeHusX, OJKUBOTHBIX, Tpubax, OakTepusXx, OpraHu3Me dYeloBeKa, OOIIUX



3aKOHOMEPHOCTSIX JKM3HHU, JIOMOJIHUTEIBHO BKJIIOYEHBbI OHOJOTHYECKHUE CBEACHUS
NPUKIAAHOTO W TOMCKOBOTO XapakTepa, KOTOpble MOHO HCIOJIb30BaTh Kak
OpPUEHTHPHI JJIs MOCIENYIONIero BbiOOpa mpodeccun. Bo3MokHa Takke HHTErpanus
OMOJIOTMYECKUX  3HAHMM C  COOTBETCTBYIOIIMMH  3HAHUSMH,  IOJTYYEHHBIMU
00y4aroIUMUCS MPU U3yYeHUU PUKUKH, XUMHH, Teorpadui U MAaTEMAaTUKH.

CrtpykTypa nporpaMmmsl 1o yueoHoMmy npeamMery "buosorus" oTpaxaer CUCTEMHO-
YPOBHEBBI M 3BOJIOLMOHHBIA MOAXOIbl K H3y4deHUI0 Ouonoruu. CoriiacHo wuwm,
U3Yy4aloTCAd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHBIE NJISI KUBBIX CHCTEM PA3HOIO
YPOBHSI OpraHW3alld{, 3BOJIOLMKA OPraHWYecKOro MHpa Ha 3emile, COXpPaHEHUs
Ononornyeckoro pazHooOpasust mmiuaHeTel. Tak, B 10 Kkiacce H3y4yaroTCsl OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH, SMOPUOJIOTMU U OMOJIOTUN Pa3BUTHSI, T€HETUKH
U CEJICKIUU, OMOTEXHOJOTUN U CUHTETHYECKOW OMOJIOTHH, aKTyalU3UPYIOTCS 3HAHUS
oOy4Jaronuxcs o 60TaHuKe, 300JI0TUH, aHaTOMUH, (u3roiIoruu yenoseka. B 11 kiacce
M3Yy4aloTCs SBOJIIOIMOHHOE YUeHHE, OCHOBBI 3KOJIOTUU U yueHue o duocdepe.

VY4eOnsIil npeamer «buonorus» npuszBaH 0O6eceyuTh OCBOEHUE O00YYarOIIUMUCS
OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WAEH, NPUHIMIIOB U MPaBUJI, JEXKAIIUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAayYHOM KapTUHBI MHpa, 3HAHUM O CTPOECHUH,
MHOroOOpa3u M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJisiuu, OHOIeHO03a,
HKOCUCTEMBI, O BBLAAIOIINXCSI HAYYHBIX JOCTHKEHUAX, COBPEMEHHBIX UCCIIEI0BAHUSX B
OMOJOrMY, NPUKIAJHBIX acleKTax Ouoyiorndyeckux 3HaHuil. [ pa3Butus u
NOJAJIEp)KaHUsT MHTEpeca OO0ydaloIMXcs K OHOJOTMHM Hapsy CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepuajga B COAEpXKaHUM NporpaMMbl 1O OHOJIOTUU
IIPELYCMOTPEHO 3HAKOMCTBO C HMCTOPHEM CTAHOBJIEHUS W Pa3BUTUSA TOM WIM WHOU
oOnactu OHMOJOTMM, BKJIAJJOM OTEUECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pEIICHHE
BaXHEHIINX OMOJIOTUYECKUX U HKOJIOTUYECKUX MPOOIIEM.

[lenp u3yueHuss yuyeOHoro npeamera «buonorus» Ha yriayOn€HHOM ypoBHE —
OBJIaJIcHHE OOYYarOUUMUCA 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHATIBLHOW OpraHu3aIiuu
JKUBBIX CHCTEM pPa3HOTO paHTa U MpuoOpeTeHHne YMEHUN HCIOJIb30BaTh OTH 3HAHUS B
dbopMupoBaHUM  HMHTEpeca K  ONpeaeNéHHOW  o0nacTu  mpodeCCUOHATBHON
NeSATEIbHOCTH, CBA3AHHOW ¢ OWONOrMeld, Wi K BBIOOPY Y4YEOHOro 3aBEACHMS IS
MPOJOJKEHUS OMOJIOTMYECKOr0 00pa30BaHus.

JocTikeHue nenu uzydeHus yueoHoro npenmera «buosorus» Ha yriyOJaéHHOM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOCHHE OOYYalOIUMHCS CHUCTEMbl OWOJOTUYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOpUsIX, KOHIEMIUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
IpaBuiax, COCTABJISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYHO KAPTHUHY MHPA; O
CTPOEHUHU, MHOTOOOpa3r U OCOOCHHOCTSX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHU3M,
MOMyYJISALAS, BHUA, OWOreoneHo3, Ouocdepa); O BBIAIMIMXCS OTKPHITHUIX U
COBPEMEHHBIX HCCIIEOBAHUSAX B OUOJIOTHY;

O3HAaKOMJIEHHE OOydYaromMXCsi C METOJaMH TMO3HaHHUS HKUBOM IPUPOJIBI:
UCCIIEIOBATEIbCKUMUA METOJaMU OMOJIOTUYECKUX HAyK (MOJIEKYJISIPHOM M KIETOYHOU
OMOJIOTHH, YMOPHUOJIOTHH U OMOJIOTMH Pa3BUTHS, TCHETUKH U CEJICKIIMHU, OMOTEXHOJIOTHUH
" CUHTETHYECKOU ouosoruu, MaJ€OHTOJIOTUH, AKOJIOTHH); METO/IaMH
CaMOCTOATENILHOTO TPOBEICHUS OWOJOTMYECKUX HCCIEOBAaHUN B Ja0OpaTOpuud U B
npupojie (HaO0IeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIUPOBAHHUE);

OBJaJicHHe  OOy4YaloIIMMHCS  YMEHUSMM:  CaMOCTOSITEIbHO  HAXOJWTbh,
aHANM3UPOBaTh M UCIIOJIB30BaTh OHMOJIOTMUECKYIO WH(MOPMAIIMIO; TOJIb30BATHCS
OMOJIOTMYECKOM TEPMHUHOJIOTMEN W CHMBOJIMKOW; YCTAaHABIMBAaThb CBSI3b MEX]Y



pa3BUTHEM OMOJIOTHH U COLMATIBLHO-?KOHOMUYECKUMH U SKOJIOTMYECKUMU MTpolieMaMu
YeJIOBEUECTBA; OLICHUBATh TOCIEIACTBUS CBOEH JEATETbHOCTH [0 OTHOIICHHUIO K
OKpY>Karollel MpUpoIHON cpelie, COOCTBEHHOMY 3/I0pPOBBIO U 3J0POBbIO OKPYIKAIOIIUX
Jqrofei; OOOCHOBBIBaTH M COONIOAATH Mepbl MNPOPMIAKTHKH  WH(PEKIHMOHHBIX
3a0o0/ieBaHUi, TpaBWJa TOBEACHUA B Tpupojae U obecredeHus Oe30MacHOCTU
COOCTBEHHOW >KM3HEAEATEIPHOCTH B UPE3BbIUAWHBIX CHTyalUsIX MPHUPOJHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE€ OTKPBITHUSA B
00J1acTH OMOJIOTHY;

pa3BUTHE Yy OOYyYaIOUIUXCS WHTEIICKTYyallbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH B
npoliecce  3HAKOMCTBA C  BBIAAIOUIMMUCSA ~ OTKPBITHSIMH U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B  OMOJIOTHMH, peliaeMbIMH €10 MpodiieMamMH, METOI0JOTUeH
OMOJIOTUYECKOTO HCCIIE/IOBAHUSA, MPOBEACHUSI SKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
pelieHus OMOJIOTMYECKUX 3aJad, MOJICTUPOBAHUS OMOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAHHE Yy OOYyYarolMXcs LEHHOCTHOTO OTHOIIEHHS K >KMBOW NPUPOJE B
IEJIOM M K OTACNbHBIM €€ OOBEeKTaM W SBICHUSAM; (HOPMHUPOBAHHE SKOJIOTHUYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIMICH KyJIbTYphbl MOBEIEHHUS B MPHUPOJIC; WHTETPAINH
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuodpeTeHune 00y4aroIUMUCS KOMIIETEHTHOCTH B palMOHAIHLHOM
IPUPOIOTIONB30BAHUH (COOTIOICHNE TPaBUJI MOBEACHUSA B MPHUPOJAE, OXPaHbl BHIIOB,
sKOcUCTeM, Ouocdepbl), COXpaHEHHMH COOCTBEHHOTO 3/I0POBbS U  3/I0POBBS
OKpYXalomux Jrojed (cobmoaeHuss Mep npoduiIakTUKU 3a00JeBaHUN, oOecrieueHue
0€30MacHOCTH JKU3HEACSITEIIbBHOCTH B UYPE3BBIYAWHBIX CUTYallUSX MPUPOIHOTO H
TEXHOTEHHOTO XapakTepa) Ha OCHOBE WCIOJIb30BaHUS OMOJOTMYECKUX 3HAHUU U
YMEHUU B IOBCETHEBHOW JKU3HU;

CO3/1aHUE YCJIOBHUH JJIi OCO3HAHHOTO BbIOOpa 00y4YarOIMMUCS MHIUBUIYAJTBHON
o0Opa3oBaTeNbHOM TPAEKTOPHH, CHoCOOCTBYIOLIEH HOCTIEAYIOLIEMY
npo(heCcCHOHATTBLHOMY CAMOOIPEACIIEHUI0, B COOTBETCTBUM C WHJMBUIYaJbHBIMU
UHTEpecaMu M MOTPEOHOCTAMHU PETHOHA.

OO1iee 4yuCIO YacoB, OTBEJAEHHBIX HA HW3y4deHHE OWOJOTMU Ha YIIIyOJIEHHOM
YPOBHE CpeIHero oduiero oopaszoBanus, cocraniser 204 yaca: B 10 kinacce — 102 gaca
(3 yaca B Heneno), B 11 kimacce — 102 yvaca (3 gyaca B HeJEI0).

OT6op opraHu3alMOHHBIX (OPM, METOJOB M CPEICTB OOyYEeHHUS OHOJOTHH
OCYIIECTBISIETCS C YYETOM CHenupUKA €ro COACp)KaHWA W HAMpaBIEHHOCTH Ha
OpOAODKEHHE  OMOJOTMYEeCKOoro  oOpa3oBaHUsT B OpraHU3alUsiX  CPEAHETro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUA.

OO0s13aTeNIbHBIM yCIIOBHEM NpU OOy4YeHHHM OWOJIOTMH Ha YTIyOJIEHHOM YpOBHE
SBJIICTCSI TIPOBEJCHHE JIAOOPATOPHBIX U TMPaKTHUYECKUX paboT. Takxke yuactue
OOy4Jaronuxcsi B BBITIOJIHEHUH TMPOCKTHBIX M YYEOHO-HCCIEAOBATEIbCKUX pPaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS yYWTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Conep:kaHue TMPOTPaMMBbl, BBIIEIECHHOE KYPCUBOM, HE BXOAUT B HPOBEPKY
rocyiapctTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiornst Kak Hayka

CoBpeMeHHass Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wuctopust pa3BUTHS
ouosiornu. buonornyeckue Hayku W HU3ydaemble UMM MpoOsieMbl. DyHIaMEHTaIbHEIE,
MPUKJIATHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEAOBAHMS B OMOJIOTHH.

3HadyeHne OWoNOTMM B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kaptuHbl wmupa. l[Ipodeccun, cBsizanHBIe ¢ OuWosorHeil. 3HaueHWe OHOJIOTHH B
MPAKTUYECKOM  JIEATEIbHOCTH  YEJIIOBEKAa:  MEOULHMHE, CEIbCKOM  XO3SIHCTBE,
MIPOMBIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpaMuK

[Toptpetsi: Apucrotensb, Teodppact, K. Jlunnent, XK. b. Jlamapk, Y. lapBuH, V.
I'apsen, I'. Mennens, B. . Bepuaackuii, 1. I1. IlaBmos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3p OWONOTMM € JpyruMu Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YCHHUE

JKuBble cuctembl Kak mpeaMeT uzydeHus Ouosoruu. CBOMCTBA KUBBIX CHUCTEM:
€OUHCTBO XMMHYECKOTO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTh, CIOKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aIIMs, CAMOBOCIIPOU3BEACHNUE,
pa3apaxuMoOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alvy >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KJIECTOYHBIA, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUIOBON, HKOCHUCTEMHBIN (OMOTr€OIEHOTHYECKU),
ounochepnsrit. [Iporeccsl, MPoUCXOAAIIMEe B XKUBBIX cucTeMaX. OCHOBHBIE TPHU3HAKU
*uBoro. JKu3Hb kak ¢dopma CyliecTBOBaHUS Martepuu. Hayku, u3ydaromiue >KUBbIC
CUCTEMBbI Ha Pa3HbIX YPOBHSIX OpraHU3al1u.

N3yuenue KuBbIX cucteM. Meroabl Ouosiormueckoil Hayku. HaOmrogenwue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. [loHsTue O 3aBHCUMON U
He3aBUCUMOWN nepemeHHoM. [lmanupoBanue skcnepumenTa. IloctaHoBKa M mpoBepka
runote3. HyneBas runore3a. I[lonarue BbIOOpKM U €€ AOCTOBEpHOCThH. Pazbpoc B
Onosiorn4eckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOTYUYCHHBIX Pe3yabTaToB. [IpuunHbI
HCKaKECHUS PE3YyJIbTATOB dKCIIEPUMEHTA. [ [OHATHE CTAaTUCTUUYECKOTO TECTA.

JleMmoHCTpauumn

Tabnuiel U cxembl: «OCHOBHBIC NMPU3HAKK KU3HW», «bBroornueckue cucteMsl»,
«CBoliCTBa XKUBOW MaTepUN», « YPOBHU OPraHU3ALMNMU XKUBOU MpUpOIbD», «CTpoeHue
JKUBOTHOW KIIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreorieHos», «buochepay, «MeTonbl U3y4eHUs KUBOIM MPUPOIBI».

O6opynoBanue: J1abopaTopHOe OOOPYyIOBaHUE [IJIsi TPOBEACHHS HAOIIONCHUIA,
U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «licnonb3oBaHUE PA3TUYHBIX METOJIOB MPU HU3YyUYECHUH
JKUBBIX CUCTEMY.

Tema 3. buoJsiorust KJieTKku

Knerka — cTpykTypHO-(YHKIIMOHAIbHAS €IUHUIIA KUBOTO. VCTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Kierounas teopus (T. IIBann, M. [llnelineH,
P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHHU.



MeTobl MOJEKYISIPHON U KIIETOYHOW OMOJIOTHUU: MUKPOCKOMHUS, XpoMartorpadus,
aneKTpodope3, METOJ MEYEHBIX aToMOB, auddepeHnnanIbHOe LHEHTPUPYTrupoBaHUeE,
KyJIbTUBHUPOBAaHUE KIETOK. M3yueHue @uxcupoanuvix Kiemok. IIEKTPOHHAas
mukpockonus. Kougoxanonaa muxpockonus. Bumanvnoe (npuswcuznennoe) usyueuue
KJIeMOK.

JleMoHCTpanun

[Toptpetsi: P. I'yk, A. Jleenryxk, T. IlIBann, M. lIneiinen, P. Bupxos, K. M. bap.

Tabmupr U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MHUKPOCKOID»,
«HcTopust pa3BUTHUSI METOJ0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOIpenapaTbl  pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

IIpakTnueckass padora  «lI3yueHue METOJOB  KJICTOYHOW  OHOJIOTHH
(xpomarorpadusi, anexkrpodopes, nuddepenimanbaoe nenrpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKHI COCTaB KIETKU. Makpo-, MUKPO- U YIbTPAMHUKPO3JIEMEHThI. Bona u
e€ poJb Kak pacTBOPUTENS, pearcHTa, y4yacThU€ B CTPYKTYpPUPOBAHUHU KIJIETKU,
TeIUIOperysiiui. MuHepaabHble BEIIeCTBAa KJIETKH, UX OHOJIOTHYECKas poJib. Poiib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

OpraHnueckne  BEIIECTBA  KIETKA. bHOTOrMYECKME  MOJUMEpPBI.  belnkwu.
AMUHOKUCIIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOM Mojekyibl. llepBuunas
CTPYKTypa OeJika, IenTuHas CBs3b. BTOprUyHas, TpeTUyHasl, YeTBEPTUUHAS CTPYKTYPHI.
Henatypanus. CsoiictBa OenkoB. Knaccuduxamus 6enkoB. buonornueckue QyHKIuu
6enkoB. IIpuonsi.

VYraeBogel. MoHOcaxapuabl, AUCaxapuibl, OJUTOCaXxapuabl W MOJHCAXAPUJIBIL.
OOmumii TaH CTPOeHUsI U (PU3NKO-XMMUUYECKHE CBOMCTBA YTJIeBOJIOB. buonorundeckue
GyHKIIUA yTIIEBOIOB.

Jlumuaet. [mwppodunbHO-rUApOdOOHBIE CcBoMcTBa. Kiaccudukanus IWnuaos.
Tpurnunepunbl, hochonunu b, BOCKU, CTEPOUIbl. buonornueckue GyHKIMM JIUTHIOB.
OOmue cBoicTBa OHOJIOTMYECKMX MeMOpaH — TEKy4decTb, CIHOCOOHOCTh K
CaMO3aMBbIKaHUIO, TIOJIYTTPOHUIIAEMOCTb.

HyxnennoBeie kucnorsl. JIHK wu PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommiementapHoctu. [lpasuno Yapradda. Crpykrypa JHK —
NBOWHas criupaib. MectoHaxoxaenue u ouonorndeckue ¢pynkuuu JJHK. Buasr PHK.
Oyukuuu PHK B knetke.

Crpoenune Monekynsl AT®. Makpospruyeckue cBa3u B Mosekyie ATO.
buonornyeckue Qynkiuu AT®. BoccTaHoBlieHHbIE TEPEHOCYMKH, UX (YHKIIMHU B
kietke. /[pyeue uyxneozuompugpocghamer (HT®). CexBenupoBanue [IHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Owojorus: OWOXUMHUYECKHE U Ono(HU3NYEcCKHue WCCIeIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYI. Modenuposanue cmpykmypol u
@yHKxyuti 6uomonekyn u ux xommiexcos. Komnviomepmuwiii ouzaun u opeaHudecKutl
CcuUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHATIO208.

JeMoHcTpanuu

[Toptpetst: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacnipenesieHue XMMUYECKUX JJIEMEHTOB B HEXHMBOW TPUPOIEY,
«Pacripeniesienne XuMUYeCKUX 3JIEMEHTOB B dKHUBOU MPUPOCH.



Tabmuubr u cxemsl: «llepuonuueckas TaOmUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOABD», «BelecTtBa B cocTraBe oOpraHuzMoBy», «CTpoeHue
MoJieKysIbl  Oenka», «CTpyKTypbl O€nKoBOM MoOseKyJbD», «CTpoeHue MOJeKy
yIIIEeBOA0BY, «CTpoeHUuEe MOJIEKYJl JUnuAoB», «HykienHoBble KUCIOTBD, «CTpoeHue
MOJIeKyJibl ATOy.

O6opynoBaHne: XUMUYECKasl TOCY1a U 000PYI0BaHNE.

JlabopaTtopuasi pa6ora «OOHapyXeHHE OCIKOB C IOMOIIBI0 Ka4eCTBEHHBIX
pEeaKIni.

JlabopaTtopnasi padora «liccienoBaHne HyKJIEHMHOBBIX KHCIIOT, BBIACIICHHBIX U3
KJIETOK Pa3IMYHbIX OPTAHU3MOBY.

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tunel  KJIETOK: dyKapuoTHueckas W npokapuoruueckas. CTpyKTypHO-
GbyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CrtpoeHue mpokapuoTHUYecKol KieTku. KietouHas creHka OakTepuil U apxei.
Oco0OeHHOCTH CTPOEHUSI FeTepOTPOPHON U aBTOTPO(HON MPOKAPUOTHUECKUX KIETOK.
MecTo 1 poJib IPOKAPHOT B OMOLIEHO3aX.

Crpoenre W (YHKIMOHUPOBAHUE DYKApUOTHUECKOM KieTku. [lmazmarudeckas
MeMmOpaHna (miazmaiemMma). CTpykTypa IUIa3MaTHdecKkod MemOpaHbl. TpaHcmopt
BEILECTB 4Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: NaccuBHbIA (aud@ysus, oOnerdy€éHHas
mupdy3us), aKkTHUBHBIA (HEPBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCIIOPT).
[Tonynponumaemocts MemMOpaHbl. PaboTa HaTpHii-KaaMeBOTO Hacoca. JHJIOLUUTO3:
OUHOLNTO3, (arouuTo3. Ok3ouuTo3. Kierounas crenka. CrpykTypa U QYHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[Murorurazma. Iluto3ons. Ilutockener. JIBumkeHwe wnuToIuiasMbel. OpraHon[sl
kiIeTkd. OgHoMeMOpaHHbIE OpPraHOW[Bl KJIETKU: 3HAomiazMarudeckas cetb (O11C),
anmapaT ['onbJKM, JU30COMBI, MX CTpoeHHME U  (QyHKIUH. B3aumocs3b
OJHOMEMOpaHHBIX OpPraHouJ0B KJIETKH. CTpOeHHME TIpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm mnanpaenenuss 6enkos 6 OIIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. ['maakuil (arpaHyJisipHBIN) SHIOIIIA3MATHYECKUN PETUKYIIYM.
CekperopHast (ynkius anmapata [onpmxu. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposxa benxoe 6 annapame 1 o1v0dcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyomnu pactutenbnbix kineTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMIbI KJIETKU: MUTOXOHJPHH, MJIACTHUIBI.
Ilpoucxoorcoenue mumoxonoputi u niacmud. Cumouocenesz (K.C. Mepeockosckuii, JI.
Mapaeynuc). Ctpoenue 1 GyHKIMM MUTOXOHAPUI U macTu. [lepBuunblie, BTopuyHbIE U
CJIO’KHBIE TUIACTUABI (POTOCHUHTE3UPYIOUINX SYKapUOT. XJIOPOIIACTBI, XPOMOIUIACTHI,
JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanusie opranouapl kiaeTkd CrpoeHne W (QyHKIUA HEMEMOpaHHBIX
OpPraHouioB KieTku. Pubocomsl. Ilpomesxcymounvie gunamenmsi. MUkpohuiaMeHThI.
Axmunosvlie muxkpogpuramernmyl. MpllLIEUHbIE KIETKH. AKmMuUHo8ble KOMHOHEHMbl
Hemblueunbix kiemok. MukpotpyO6ouku. Knerounsrii nientp. CTpoeHHe M JIBUKCHUE
KIYTUKOB M pecHuYeK. MukpoTpyObouku wnurormiasMmel. Llentpuons. benku,
accoyuupo8antuvle ¢ MUKpoguiamenmamu u Mmukpompyboukamu. MomopHvie benxu.

Anpo. Ob6onouka sApa, XpOMaTWH, KapuoOIUIazMa, SAPBIIIKA, WX CTPOEHUE U
bynkuuu. SAnepHsiil 6enkoBbli MaTpuKe. [IpocTpaHCTBEHHOE PACTIOIOKEHUE XPOMOCOM
B UHTEp(DA3HOM siipe. Dyxpomamun u cemepoxpomamui. berku XxpoMmaTuHa — TMCTOHBI.
Jlunamuka s0epHoti 060104KU 8 Mumo3se. foepHuiti mpancnopm.



Kinerounbsie BrmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmumbr u cxeMbl: «CTpoeHHE JYKapUOTHYECKON KieTkm», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHHE pacTUTENIbHOU KIETKW», «CTpOoeHHEe MHUTOXOHIPUNY,
«SAnpo», «CtpoeHne NpoKapuoTHUYECKOU KIIETKI.

ObopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpOMpENnapaTrbl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpETapaThl OaKTEPHATBHBIX KIETOK.

JlaGopaTopHasi padora «3yueHne cTpOEHUs KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTueckasi padora «l3yueHne CBOMCTB KJIIETOUHONH MeMOpaHbD».

JlabopaTtopnass pabora «lccinenoBaHue IUIa3MoOiM3a W JCIUIa3MOJIM3a B
PACTUTENIBHBIX KIETKAX).

IIpakTnueckas padora «lI3ydyeHHe IBUKEHHS LMUTOIUIA3Mbl B PACTUTEIBbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpaLleHie JHEPIUU B KJIeTKe

AccUMUIISILUS M AUCCUMWIIALIMS — JBE CTOPOHBI MeTabosm3ma. Tumbel oOMeHa
BEILIECTB: aBTOTPOQHBIH M TreTepoTpodHBIA. VYuacThe Kucaopoja B OOMEHHBIX
npoleccax. JHEePreTuueckoe odecrnedyeHne KIeTku: npespamieHne AT® B 0OMEHHBIX
npoueccax. @OepMeHTAaTUBHBIA XapakTep peakuuid KIETOYHOro MeTadoJin3Ma.
®depMeHTHI, UX CTPOEHHE, CBOWCTBA M MexaHu3M aeicTBua. KopepmeHTsl. OTamuus
(dbepMEeHTOB OT HEOPraHMYECKMX KaTaau3aTopoB. benku-aktuBatopsl U OelKHU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHMN OT Pa3IUYHBIX
(bakTopoB.

[lepBUuYHBIA CUHTE3 OpPraHMYECKUX BelIeCTB B  KieTke. DOTOCUHTE3.
AHOKCuceHHbIll U OKcueeHHblll Gomocunmez y bakmepuil. Ceemocobuparoujue
nueMeHmvl U NUSMEHMbl pPeakyuorHHo20 yewmpa. Poiap XIJIOPOIIACTOB B IPOLECCE
dborocunTe3a. CBeroBas m TeMHOBas ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-munsi
¢domocunmesa. IlponykTuBHOCTH (hoTOCHHTE3a. BiusHMe pa3nuyHbIX (PAKTOPOB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

Xemocunte3. PaznooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUPUIIUPYIOILIHE
OakTepuu, IKEJIe300aKTEepuu, CepoOaKTEepUHu, BOJOPOJHbIE OakTepuu. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHusMmbl. Bunabl Opoxenus. IlponykTel OpoxkeHus M HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHU3MBI ~ Kak  OOBEKTHI
OMOTEXHOJIOTUH U BO3OyauTENN OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro obmena. IloaroToBuTenbHbBIN
sTamn. ['mukonn3 — 6ecKUCIOPOAHOE paCUICINIEHUE TIIOKO3bI.

buonornueckoe OKHUCIICHWE, WA KJIETOYHOE JbIXaHHWe. Poiabp MHUTOXOHApPHUM B
mpoiieccax OWONOTHYECKOTO OKucieHus. lluknudeckue peakiuu. OKUCIHTEIbHOE
dbochopunupoBanue. Duepeuss memopannoco epaouenma npomornos. Cunmesz ATD:
paboma npomonnoti AT@-cunmaswi. IIpeumyiecTa a3poOHOTO MyTH 0OMEHa BEIIECTB
nepea aHa’poOHbIM. (P PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JeMoHcTpanuu

[Toptpersr: k. Ilpuctom, K. A. Tumupszes, C. H. Bunorpaackwmii, B. A.
Ourensrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCHHTE3», «IDHEpPreTudecKkuidi oomen», «buocuHTes
oenka», «Ctpoenne pepMeHTa», « XEMOCHHTE3Y.



O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHUE ISl TMPUTOTOBICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTopHas padora «lI3ydyeHre kaTamUTHUYECKONH aKTUBHOCTH ()EPMEHTOB (Ha
MpUMEepe aMUJIa3bl WIIM KaTalasbl)y.

JlabopaTtopnasi pa6ora «/3yuenne hepMEHTATUBHOTO PACIICTUICHUS MTEPOKCHIA
BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopnas padora «CpaBHeHHE MPo1IecCOB (POTOCUHTE3A U XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi HH(popMalus U peaju3anus €€ B KIeTKe

Peakunn MarpuyHOoro cuHres3a. I[IpHHIMIT KOMIJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIrO cMHTe3a. Peanuzanus HacnencTBeHHoW nHpopmanuu. ['eHeTnyeckuii KoJ,
ero cBoicTBa. Tpanckpunuus — MatpuuHbiii cuHTe3 PHK. IIpuHUIMNB TpaHCKPUIIIIAM:
KOMILIEMEHTAPHOCTb, AHTHUIAPAIIJIENBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsauust u e€ sranbl. Yuactue TpancnopTHeix PHK B OGumocunrtese Oenka.
YcnoBus ouocunrtesa 6enka. Kogupopanue aMuHOKUCTOT. Posib pubocom B OMOCHUHTE3E
Oeka.

Cogpemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuzaluss T€HOMaA Yy
MPOKAPHUOT U DYKAPHUOT. Perynsanus akTUBHOCTH T€HOB Yy NMPOKapHoT. | unmoresa onepona
(®. Kaxob, XK. Mano). MonexynsapHvie mexanusmvl IKCHPECCUU 2eHOB Y IYKAPUOM.
Ponv xpomamuna 6 peeynayuu pabomer 2enos. Perynsuusi oOOMEHHBIX IMPOILIECCOB B
kiieTke. Kiletounslili romeocras.

Bupycel — HekseTouHble (QOpPMBI KU3HM U OOJUraTHbie TapasutThl. CTpoeHHE
MPOCTBIX M CIOXXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHneHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepacawux supycos, bakmepuoghazos. Obpamuas
MPAHCKPUNyus, peeepmasa, UHmezpasda.

BupycHbie 3a0oneBaHusi denoBeka, *kUBOTHBIX, pactenuit. CIIN/, COVID-19,
COIIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anmanuz 6bGoavuux maccusos («bigdatay)
CMPYKMYPHBIX OuoI02u4ecKux OanHvlx. Hanomexuonoeuu 6 obuonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodwbl 00cmasKu 1eKkapcms.

JleMmoHCTpauumn

[Toptpetsr: H. K. Konbnos, /. . UBaHnOBCKUiA.

Tabmuel u cxeMmbl: «buocunre3 Oenkay, «['enHernueckuit koma», «Bupycb»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Krnerounslit ki, ero nepuoasl u perysmus. Uarepdasza u muto3. OcobeHHOCTH
MpoIIeCCOB, TMpoTekaromux B uHTepdaze. IlloaroroBka KIETKH K JEICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKHI), CHHTETHUYECKUM U TMOCTCUHTETHUYECKUMN
(MpEeMHUTOTUYECKUIN) TIEPHOIBI HHTEP(DA3BI.

Martpuunbii cunre3 JHK — permmkanms. [lpuanuner perumkannu  JIHK:
KOMIIJIEMEHTAPHOCTbh, MOJYKOHCEPBATUBHBIN CUHTE3, AaHTUIIAPAILICIBHOCTh. MexaHu3m
pemmukanun JIHK. Xpomocomel. Ctpoenne xpomocoMm. Tenomepsl M Teaomepasa.
XPpOMOCOMHBIN Ha0Op KJIETKU — KApUOTHUIL. JIUTIJIOMAHBIM U TalJIOMAHBIM HAOOPHI
xpomocoM. ['omostornunsie Xxpomocomsl. [10J10BbIE XPOMOCOMBI.

Henenne knetkn — Muto3. CTaguu MUTO3a M NPOUCXOASUIME B HUX IPOLIECCHI.
Tunbel Muto3a. Kapuoknnes u nutokuHes. buonornyeckoe 3HayeHue MUTO3A.



Perynsauust MUTOTHYECKOTO LMKJIA KiIeTkH. [Iporpammupyemas kineroyHasi ru0enb
— aromnros.

Knerounoe siapo, Xpomocombl, (yHKUMOHAlIbHAs TE€HOMHKA. MexaHuzmul
nponughepayuu, ouggepenyuposku, cmapenus u suderu kiemox. «L{ugposas knemrka»
— OuouHpopmamuyeckue mMooenu QYHKYUOHUPOBAHUsL KIIeMKU.

JleMoHCTpanun

Tabmumpt u  cxembl: <« KU3HEHHBIH UK KIETKH», «Muto3y, «CTtpoeHue
xpomocomy, «Permmkanus JJHK.

ObopynoBaHue: CBETOBOM MHKPOCKOM, MHUKpormpemnaparsl: «MuTo3 B KIETKax
KOPEILIKA JIyKay.

JlabopaTopHasi padora «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKPOITPENAPATaAX).

JlabopaTtopnasi padota «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. Ctpoenue u GyHKUNH OPraHU3MOB

buonornueckoe paszHooOpazue opranu3moB. OJIHOKJIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMSI W IKU3HEAEATEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OAHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIHU, IPYrue
poTUCTHI. KOJIOHHATbHBIE OPTAHU3MBL.

B3anMocBs3p 4acTEll MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranu3m Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHasi, MOKPOBHas,
IpOBOASIIAs, OCHOBHas, MexaHuueckasd. OcoOeHHOCTHM CTpoeHus, OCQYHKIUN U
pAacHoJIOKEHUS TKAHEN B OpraHax PacTCHUM.

TKaHU JKUBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKAHEW: OSMIUTEIUAJIbHASA,
COCIMHUTENbHAS, MbIIIeYHas, HepBHAsA. (OCOOEHHOCTH CTpoeHUs, GYHKIUNA W
PaCIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE Y T€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPTaHOB KMBOTHBIX U 4esnoBeka. DyHKIMN OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHbII M BHYTpeHHHU cKeneT. CTpOE€HHWE W THIIbI
COECIMHEHNS KOCTEMN.

JIBrokeHue opraHu3MoB. JIBHKEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUJIHOE,
KTYTUKOBOE, PECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONU3MbI U HACTHH.
JIBr>KeHMe MHOTOKJIETOYHBIX KMBOTHBIX W YEJIOBEKAa: MbIlIeuHas cuctema. Peduekc.
CkeJeTHBIE MBIIIIIBI ¥ X padoTa.

[Iutanne opranu3moB. [loryomeHnue BOIBI, YIJIEKMCIOrO ra3a U MHUHEPAJIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue XKUBOTHBIX. BHYTPHUIOIOCTHOE M BHYTPUKIETOYHOE
nuieBapenre. IluTtaHne MNO3BOHOYHBIX JKUBOTHBIX. OTIENbl MNUIIEBAPUTEIBHOIO
Tpakta. [IumesapurenbsHble xkeine3bl. [lnmeBapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. JlpixaHue >KUBOTHBIX. Juddysus
ra3oB 4epe3 IMOBEPXHOCTh KIEeTKU. KoxkHoe npixaHue. JlpIxaTenpHas IMOBEPXHOCTb.
KabGepHoe u nérouHoe abixaHue. JIpIxaHWE MO3BOHOYHBIX >KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIIO)KHEHHE  CTPOCHUSI  JIETKUX  [MO3BOHOYHBIX  KMBOTHBIX.
JpixarenbHass cucTeMa 4YejaoBeKa. MexaHW3M BEHTWISALMM JIETKUX y NTUL H
MJIEKOTUTaromuX. Perysius neixanus. JlpixareabHble 00bEMBI.

TpaHcnopr BelIECTB Yy OpraHu3MOB. TpaHCHOPTHBIE CUCTEMBI PACTCHUM.
TpancnopT BemecTB y KMBOTHBIX. KpoBeHOCHas cucrtema u €€ opransl. KpoBeHocHas



CUCTEMA MO3BOHOYHBIX KUBOTHBIX U yenoBeka. Cep/iie, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru kpoBooOpanieHusi. IBOJIOLUMOHHBIE YCIOKHEHUS CTPOCHHUSI KPOBEHOCHOM
CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u eé perysmusi.

Breinenenne y opranusmoB. Beinenenue y pacteHuid. BpiaeneHue y KHBOTHBIX.
CokpatutenbHble Bakyonau. Opransl BblAeseHHs. OUiabTpanys, cEeKpeuust 1 00paTHOe
BCACBIBAHHE KaK MEXaHU3Mbl paOOThl OpPraHoB BblaeNeHUsA. CBA3b IMOJIOCTU Tela C
KPOBEHOCHOW U BBIIECIUTEIBHON CUCTEMAMU. BblIeIeHnE y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHKumonupoBanue Hedpona. OOpa3zoBaHHEe MOYH Y
YeJoBeKa.

3amura y opranu3MoB. 3alluTa y OJHOKJIETOYHBIX opranu3mMoB. Criopsl OakTepuii
M LHUCThl IMPOCTEUIIMX. 3alllUTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpeacrta
MaCCUBHOMN U XUMHYECKOU 3alUThl. @UTOHIIUILI.

3ammTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJAHBIC. 3aliuTa
opranuszma ot 6osesneil. IMmyHHas cucreMa denoBeka. KIeTOUHBIM U rymMoOpaibHBIM
UMMYHUTET. BpOXKAEHHBIM U TpUOOPETEHHBIN crienu@uuecKuii MMMYHHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro mMmmynurera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHple OTBETHI OpraHu3MoOB. Poib BpOKIEHHOIO UMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

Pa3npaxxumMoCTh M perysiius y Opranu3MoB. Pa3npa)knuMoCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaxxuMocTs U peryisiius y pacteHui. PocToBeie BemecTBa
Y VX 3HAYCHHUE.

HepBHas cucreMa u peduieKTOpHasi peryisiuus y >KuBoTHbIX. HepBHas cucrema u
€€ oTHesbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHHS HEPBHOW CHCTEMBI y >KMBOTHBIX.
OTnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas ayra.
be3ycnoBHbIE U YCIOBHBIE pe(IIEKCHI.

['yMopasibHast peryssiuss W SHAOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CHUCTEMBI M MX TOPMOHBI. [lelicTBHE TOpMOHOB. B3auMocCBs3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMmoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuubl u  cxeMbl: «OJHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUYHbIE
Bojiopocin», «baktepum», «lIpocreitmme», «OpraHbl I[BETKOBBIX PACTCHUN,
«CuctemMbl OpraHoB MO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pactenuit», «Kopuesbie cucrembl», «CtpoeHue credms», « CTpoeHue TucTOBOM
IJIACTUHKWY, « TKaHM )KMBOTHBIX», « CKeJleT uenoBekay, «llumeBapurenbHas cucremay,
«KpoBeHocHas cucreMa», «/lpixarensHas cucteMa», «HepBHas cucremayn, «Koxay,
«MpllieuHast cuctema», «BplaenutenbHas cUCTEMa», «ODHIOKPUHHAsT CHUCTEMay,
«Crtpoenue Mbie», «MMMmyHutet», «KuilledHononocTHeie», «(Cxema NUTaHUA
pacteHui», «KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THIPHDY,
«CtpoeHne miaHapum», «BHyTpeHHee CcTpoeHue J0XzaeBoro uepss», «HepBHad
cucrema peio», «HepBHas cucrema nsarymkny, «HepBHast cucreMa MpecMbIKarOIIUXC S,
«HepBHas cucrema nruipy, «HepBHas cucrema miekonutaromux», «HepBHas cucrema
yesoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpEnapaTbl  OJHOKJIETOYHBIX
OpraHW3MOB, MHKpOIIpEnapaTbl TKaHEH, PpAaKOBUHBI  MOJUIOCKOB,  KOJUICKIUU
HACEKOMBIX, WIJIOKOXKMX, JKHUBBIE DJK3EMIUIIPbl KOMHATHBIX pacTeHui, repOapuu
pacTeHUIl pa3HbIX OTIEJIOB, BIAXXKHBIE MPENApaThl )KUBOTHBIX, CKEJIETHI MTO3BOHOYHBIX,
KOJUIEKIIMA OeCrno3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJNOBeKa, O0OpyIOBaHUE Jis



JEMOHCTPAllUM T[MOYBEHHOTO M BO3AYIIHOTO NUTAaHWA PACTEHUM, paCLICIIICHUS
Kpaxmaia U OelKOB Moj AeHcTBUEM (PEepMEHTOB, 00OpYyAOBaHUE Jisl AEMOHCTpAILUU
ONBITOB MO MU3MEPEHHIO >XU3HEHHOW EMKOCTH JIETKHX, MEXAHU3Ma JbIXATEIbHBIX
JIBUKEHHM, MOJEIN TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX .

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazmHoKeHue 1 pa3BUTHE OPTraHU3MOB

®opmbl pa3MHOKEHHS OPraHU3MOB: Oecronoe (BKIIOYash BETETaTHUBHOE) U
nosioBoe. Buspl Oecrionoro pa3MHOKEHHS: MOYKOBAaHUE, CHOPYJIALUS, (hparMeHTalus,
KJIOHUPOBAHHE.

[TonoBoe pa3mHoxkeHue. [1onoBbie KieTKH, uiau rameTel. Meio3. Ctaguu Meio3sa.
IToBenenne xpomocoMm B Meio3e. Kpoccunrosep. buomormdyeckuid cMmbici meno3a U
MOJIOBOTO Tporecca. Meno3 U ero MecTo B AKU3HEHHOM IIUKJIE OPraHU3MOB.

IIpenzaponasiieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. IloJOBBIE Keme3bl.
OOpa3oBaHue W pa3BUTHE NOJIOBBIX KJIEeTOK. Crnepmarorene3 m oorene3. CtpoeHue
MTOJIOBBIX KIIETOK.

OmnonoTBOpeHHEe U SMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CmocoOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUs — HayKa O
pPa3BUTUU OpPraHu3MoB. Mopghocene3z — o0na u3 2nasHbLIX NpPoOIEM IMOPUONOCUM.
Konyenyus mopgocenos u mooenu mopgoeenesa. Craguum sMOpHUOTreHe3a >KUBOTHBIX
(Ha npumepe nsarymku). [poOGnenue. Tumbl npoOnenus. /[lemepmunuposanHoe u
HedepMuHuposantoe opooaenue. bracmyna, munvr 61acmyn. OCOOEHHOCTH POOTICHUS
MJICKOMTUTAIOIINX. 3apOJIbIIIEBbIC JIUCTKHU (TacTpyJiius). 3akiajgka OpraHoB U TKaHEH
Y3 3apOJBIIIEBBIX JIMCTKOB. B3aMMHOE BIIMSHHE 4YacTeW pPa3BUBAIOLIETOCS 3apOJibllia
(oMOpuoHasibHasT MHAYKIMS). 3akKiagka IUlaHa CTPOCHHS KMBOTHOTO KakK pe3yJbTaT
UEpapXUYECKUX B3aUMOJICHCTBUN TEeHOB. BiusHue Ha H>MOpHUOHATIBLHOE pPa3BUTHE
pa3IUYHbIX (PAKTOPOB OKPYKAOUIEH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [locTamMOpruoHanbHbIl iepuo. [Ipsmoe u Henpsimoe
pa3Butue. Pa3Butre ¢ Meramopdo3oM y OECIO3BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaY€HHE MPSIMOTO U HEMPSIMOTO PA3BUTHUSA, UX PACHPOCTPAHCHHUE B
npupoze. Tumsl pocta )KUBOTHBIX. DAKTOPHI PETYIISALIMU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu TMOCTAMOPUOHAIBLHOTO Ppa3BUTHS Y JSKUBOTHBIX M 4YeyoBeka. llepuombl
OHTOTeHe3a yenoBeka. CTapeHue U CMepPTh Kak OMOJIOTUYECKUE MPOIIECCHI.

PasmMHOXeHne u pasBuTue pacrteHuil. ['ametodutr u cmnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pactenuit. OOpazoBaHue crop B mporiecce meio3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoiiHOE
OTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHcTpanuu

[Toptpersl: C. I'. HaBammun, X. llneman.

Tabmuuel u cxeMbl: «BereratuBHoe pa3MHOXKeEHUE», «Tumbl Oecrnosoro
pa3sMHOXEHUsD», «Pa3zMHOXKEHME XJIaMHUJIOMOHAIbl», «Pa3MHOXKEHHE 3BIJICHBDY,
«Pa3MHOXeHue ruape», «Meio3», «XpoMmocombl», «l'amerorenes», «CTpoeHue
AWIEKIIETKH W criepMaTto3onaa», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsMoe pasButue», «Passurue Maiickoro xyka», «Pazsutue capanum», «Passutue
JATYIIKW», «J[BOMHOE OIJIOJIOTBOPEHHE Yy LIBETKOBBIX pacTeHui», «CTpoeHHE CEeMSH



OIHOJIOJIBHBIX M JBYJOJIbHBIX pPACTECHUN», <«OKM3HEHHBIA LMKI MOPCKOW KamyCThD»,
«Ku3HEHHBIN LUK MXa», «KU3HEHHBIM LMK NanoOpOTHUKa», «KW3HEHHBIM LUK
COCHBI».

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPONpPENapaThl SIMIECKIECTOK |
CIIEpMATO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKID.

JlaGopaTtopnass pabGora «/I3yueHue CTPOEHHUS TOJIOBBIX KIJIETOK HAa TOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnuyeckas padora «BpIgBIICHHE TIPHU3HAKOB CXOACTBA  3apOJBILIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHre OpraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUI.

Tema 11. T'eHeTMuka — Hayka O HACJEACTBEHHOCTH M W3MEHYUBOCTH
OPraHNu3MoB

Wctopust cTaHOBIICHHS] M pa3BUTHS TEHETHUKU Kak Hayku. PabGotel I'. Menaens, I'.
ne dpuza, T. Moprana. Poiab oTeuecTBEHHBIX YUEHBIX B Pa3BUTHHM T'€HETHUKH. PabOThI
H. K. KonsuoBa, H. 1. BaBuioBa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A.
Ounumnyenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIC TEHETUYECKHUE TMOHSITUSA W CUMBOJBL. ['OMOJOTHYHBIE XPOMOCOMEI,
aJUIeNIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PELIECCUBHBIN MTPU3HAK,
rOMO3Ur0Ta, FeTePO3UroTa, YUCTas JIMHUS, TUOpPUIbl, TeHoTHM, (heHotun. OCHOBHbBIC
METOJbl ~ TEHETUKU:  THUOPUIIOIOTUYECKUHM,  IMUTOJOTMYECKUM,  MOJEKYJSIPHO-
T€HETUYECKU .

JleMmoHcTpanuu

IToptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konbsuos, H. 1. BaBuios,
A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-
PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTopHasi padora «JIpo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHUIN).

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBbiii 3akoH MeHaenst — 3aK0OH eIMHO00pa3us
ruOpu0B niepBoro nokosnenus. IlpaBuno nomunupoBanus. Bropoii 3akon Mennens —
3aKOH pacHieruieHusi TMpu3HakoB. [luTosormyeckue OCHOBHI MOHOTHOPUIHOTO
CKpemuBanus. [ umore3a 4uCToThl ramer.

AHanm3upyromee cKpemmuBaHue. [IpomMexyTOUHBIM XapakTep HacleIOBaHUs.
Pacuiernyienre nmpru3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemmBanue. Tperuii 3akoH MeHnenss — 3aKOH HE3aBHUCHUMOTO
HACJIeI0BaHUsI MPU3HAKOB. [[uTOMOTMUECKE OCHOBBI TIUTHOPUTHOTO CKPEIIMBAHMUSI.

CuernienHoe HacnefoBanue mnpusHakoB. PaGoter T. Moprana. CremnseHHoe
HACJIEIOBAHUE T€HOB, HAPYIICHUE CUCIUICHUS MEXAY I'€HaMu. XPOMOCOMHAasi TEOPHs
HACJIEICTBEHHOCTH.

['enernka mnosia. XpOMOCOMHBIM MEXAaHHM3M ONPEAEICHUS NoJa. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M rereporaMmeTHbld 1od. [eHetudeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HAKOB, CLIETUICHHBIX C TTOJIOM.

I'enorun kak uesioctHass cucrema. llmenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBIM  ajUleliu3M. B3auMOJEHUCTBHE  HEAJUICIIBbHBIX  T'E€HOB.
KommnementapHocts. Onucras. [lomumepus.

I'eHeTYECKUN KOHTPOJIb Pa3BUTUs PACTEHUH, KMBOTHBIX U YEJIOBEKA, a TaKKE
(U3MOIOTHYECKUX TPOIIECCOB, MOBEJACHUS W KOTHUTUBHBIX (QyHKIMM. ['eHeTHueckue
MEXaHU3Mbl CHUMOHMOTeHEe3a, MEXaHW3Mbl B3aWMOJCHCTBUS «XO3SIMH — TapasuT» U



«XO3MH — MHUKpoOMOM». ['eHeTHMUeckue acmeKkThl KOHTPOJIS U HU3MEHEHHUs
HACJIEeICTBEHHOW MH(OPMAIIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuer u cxembl: «llepBblii U BTOpOW 3akoHBI Mennens», «Tperuit 3aKoH
Menpaens», «AHaM3HpYyIOLIEe CKpelmBaHue», «HemomHoe aomuHHpOBaHUHE»,
«CrernyieHHOE HacjaeI0BaHUE MPU3HAKOB Y Apo3oduiibly, «['eHetruka nmona», «Kapuorun
yenoBeka», «Kapuorun npozodunsi»y, «Kapuorun nruiepy, «MHOXECTBEHHBIH
ajurenusm», « B3aumonencTere reHoBy.

O6opynoBaHue: MOJENb ISl JAEMOHCTpPAllMM 3aKOHOB €IMHO0Opa3usi TMOPUAOB
IIEPBOr0 MOKOJICHUSI M PACHICIUIEHUSI MPU3HAKOB, MOJIENb JUIsl AEMOHCTpAlUUU 3aKOHA
HE3aBHCHUMOTO HACJIEIOBAHMS IMPU3HAKOB, MOJIENb Ui JIEMOHCTPALMHU CUEIJIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOM, MUKpoIripenapart: «pozoduiiay.

IIpakTuyeckas padora «3yueHue pe3ysbTaToB MOHOTUOPUIHOTO CKPEIIMBAHMS
y 1p030GUIbD».

IIpakTnyeckas padora «/3ydeHue pe3yibTaToB AUTHOPUAHOIO CKPEIIUBAHUS Y
JIPO30(PHITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeasl Opu  GOPMHPOBAHUU  (PEHOTHIA.
N3MeHUMBOCTh TpU3HAKOB. KadyeCcTBEHHbIE M KOJIMYECTBEHHBIC MPHU3HAKA. Bubl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monudukanuonnas  uU3MeHYUBOCTh. Poiab  cpeapl B (opMupoBaHHH
MOAU(UKAIIMOHHON M3MEeHUMBOCTH. HopMa peakiuu npusHaka. BapuanmoHHBIN psn 1
BapuainmonHas kpusas (B. Moranucen). CBoiicTBa MOAH(PUKAIIMOHHON N3MEHUYHNBOCTH.

['eHoTHIIMYECKass W3MEHUYMBOCTh. (CBOICTBA TEHOTHUIUYECKOW H3MEHUYHBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTh. Meio3 M TOJIOBOM Mpollecc — OCHOBA
KOMOWHATUBHON HW3MEHYMBOCTH. POJIb KOMOMHATHBHON W3MEHYMBOCTA B CO3JAaHUU
T€HETUYECKOro pa3HoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmonHass W3MEHYMBOCTh. Buabl MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. ~ CIOHTaHHBIE W WHAYUMPOBAHHBIE  MyTaluu.  SgepHele U
nuToIuIa3MaTuueckue mytauud. ComaTUYecKhe M TOJOBble MyTauuu. [IpuyuHbI
BO3HUKHOBEHUS MyTalui. MyTareHbl U UX BIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTallMOHHOI'O Mpolecca. 3aKOH TIOMOJIOTUYECKMX PAIOB B  HACJIEACTBEHHOU
m3menunBocty (H.M. BaBuiioB). BHesinepHas U3MEHUMBOCTh U HACTEACTBEHHOCTD.

Onueenemura u INULEHOMUKA, POJib INUSEHEMUYECKUX PaKkmopos 8 HAcCe008aHUU
U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMmoHcTpanuu
[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.
Ta0au1ms! u CXEMBI: «Bunsl N3MEHYUBOCTH, «MonaudukanmoHHas

M3MEHYUBOCTHY, «KomMOMHATHBHAs HM3MEHUMBOCTBHY, «Meio3», «OImog0TBOpEHHEY,
«I"eneTnueckue 3a00ieBaHus YeI0oBeKay, « Buabl MyTanuii».
O6opynoBaHue: XKuBble M TrepOapHble HK3EMIUISIPbl KOMHATHBIX PacTeHHI,
pucyHku (doTtorpadum) >KMBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHUHUBOCTH.
JlaGopaTopnasi padora «VcciaegoBanue 3aKOHOMEpPHOCTEH MOAMGMUKAIIMOHHON
M3MEHUYUBOCTHU. [IocTpoeHrEe BapHallMOHHOTO psia U BAPUALMOHHOU KPUBOWY.
IIpakTuyeckass  padora «Mytaumu y  gpo3oduiibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun u4enmoBeka. MexayHapoaHas MNporpaMMa HCCIEIOBAaHHMS Te€HOMa
yenoBeka. MeToapl M3ydeHHs] TCHETHKH YeJIOBEKa: TCHEATIOTHMUECKHH, OJIM3HEIOBBIMH,
LATOI€HETUYECKUH, IONYJSIMUOHHO-CTATUCTUYECKUN, MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE  OMNpeAeNIeHHEe  TIEHOTHUIA:  IOJHOTEHOMHOE  CEKBEHHPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uncie ¢ mnomowmbto III[P-ananu3a. HacmencrBennsie
3a0oeBaHusl 4esjoBeKa. ['eHHble M XpOMOCOMHBbIE OO0J€3HM uYesnoBeka. boiie3Hu ¢
HACJICJICTBEHHON MPepaclnooKeHHOCThI0. 3HAYEHHWE MEIUIIMHCKOW TE€HETUKU B
NPENOTBPAlICHUM W JICYEHUM TE€HETHYECKUX 3a00JIeBaHUIl 4YesoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHHE. (CTBOJNOBBIE KIETKU. [IOHATHE «TEHETHYECKOTO
rpy3a». DTHYECKHE acMeKThl HCCIEAOBAaHUN B OOJACTH PEIAKTUPOBAHMS T'e€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnueckre  (akTOpbl  TMOBBIIMIEHHOW  YYBCTBUTEIBLHOCTH  4YeJOBEKa K
bu3ueckoMy M XUMHUYECKOMY 3arps3HEHHUIO OKpyKaroled cpespl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpauumn

Tabmuubr m cxembl: «Kapuortun uenoBeka», «MeTonbl H3ydeHUS TE€HETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHUsI YETIOBEKAY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanys u cenekuus. 3apokKACHUE CENEKIIMU U JOMECTUKauuu. Ydyenue H.
W. BaBunoBa o lleHTpax mpoMCXOXAEHHS W MHOrooOpasus KyJbTYPHBIX PACTEHUH.
Ponp cemekuuu B CO34aHMM COPTOB pacTEHUN W NOpOA KUBOTHBIX. CopT, mopoja,
mTamMM. 3aKOH TOMOJIOTMYECKMX PSJIOB B HACJIEICTBEHHONM u3MeHuuBocth H. .
BaBuiioBa, ero 3HaueHue 1715 CEIEKLIMOHHON padOThI.

Metonpl  cenekuuoHHOM paboThl. VckyccTBeHHBI OTOOp: MacCOBBIH U
WHIWBUAYAJIbHBIA. DTambl KOMOMHAIIMOHHON celekiuuu. VcnbiTaHue mpou3BoauTeeh
10 TOTOMCTBY. OTOOp IO TEHOTHUITY C TTIOMOIIBIO OIIEHKU (DEHOTHUIIa MOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nmomoibio ananuza JJHK.

W cKkyCcCTBEHHBIM MyTareHe3 Kak METOJ CEeNEKIIMOHHON paboThl. PagnanoHHbIi 1
XUMUYECKU MyTareHe3 Kak MCTOYHUK MYTalUUd y KyJbTYpHBIX (DOPM OpPraHu3MOB.
Hcnonb3oBaHMe T€HOMHOI'O PEIaKTUPOBaHUS U MeTo0B pexkomOnHaHTHbIX JIHK mms
MTOJIYYEHHSI UICXOTHOTO MaTepHUaia sl CEJIEKIUU.

[Tonyuyenue nonumniouoB. BHyTpuBuaoBas rubpuauzanus. bin3kopoacTBeHHOE
CKpellluBaHue, WM UHOpuauHr. HepoacTBeHHOe cKpeulBaHUe, WIM ayTOpUIUHT.
['erepo3uc u ero mpuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
ruopuam3anus. IIpeomonenne Oecrionuss MEXKBUIOBBIX THOpHIOB. JloCTHOKEHUS
CEJICKLIMU PACTEHUI U )KUBOTHBIX. «3€1E€HAs peBOTIOYUS).

CoxpaHeHHE M U3YYEHHE T'€HETHYECKUX PECYPCOB KyJIbTYPHBIX PAaCTEHUN U MX
JTUKUAX pOAMYEH Al CO3JaHMsI HOBBIX COPTOB M TUOPHUIOB CEJIbCKOXO3SHCTBEHHBIX
KYIbTYyp. M3yuenue, coxpaHeHue u YNpaeieHue 2eHeMudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX — JHCUBOMHLIX 6  Yenax  VIYYULeHUs
Cyuecmeyrowux U COo30aHUs HOBbIX NOpPOO, JUHUL U KPOCCO8, 6 MOM HYUCIe C
NpUMEHEHUEeM COBPEMEHHBIX Memo008 HAYYHLIX UCCNe008aHUl, Nepedosblx uoeu u
NepCneKmuBHbIX MexXHOI02UL.

JdeMmoHcTpanuu

[Toptpersi: H. W. Basumios, M. B. Mwuuypun, I'. /. Kapneuenko, II. IL
Jlykpsanenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.



Tabmuupl u cxeMmbl: «LleHTpbl NMPOMCXOXKIAEHUS U MHOTrOOOpasusi KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHONM WM3MEHYUMBOCTHUY,
«Mertonpl cenexuumny, «OTnanéHnas rudpuanzanusy, «Myrtarenes».

Jlabopatopnass padora «/3yueHue COpTOB KYJbTYpHBIX PAacCT€HUA U MOPOL
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yueHre METO/IOB CEJICKIIUUA PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUN.

Ikckypceusi «OCHOBHBIE METO/IBI U JJOCTHXKEHHUS CEJIEKIIUU PACTEHHUI U )KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIIHMIO, IIEMEHHYIO (epMy, COPTOUCHBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO35ICTBO, B JIa0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHSA

OOBEKTHI, UCTOIb3yEMbIE B OMOTEXHOJIOTUH, — KJIETOUYHbBIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOpPraHU3MBI, UX  XapaKTEpUCTHKA. TpanuunonHas OMOTEXHOJIOTHSL:
XJIeOOIeYeHHE, IIOJIyYCHUE KHACIIOMOJIOYHBIX IPOAYKTOB, BHUHOJCIINE.
Muxkpobuonornyeckuii  cuHtre3. OOBEKTHI ~ MHKPOOMOJOTMYECKHX  TEXHOJIOTHI.
[IpousBoacTBO O€Ka, aAMUHOKUCIOT U BUTAMHUHOB.

Co3naHue TEXHOJOTMM WM HMHCTPYMEHTOB LIEJICHANIPABIECHHOIO W3MEHEHHS H
KOHCTPYMPOBAHHsSI T€HOMOB C ILEJNbI0 IOJYYEHHsS OPTaHU3MOB M UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAOIIHECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Knerounasa wunxeHepus. MeTonpl KyJbTypbl KIETOK M TKAHEH pPACTEHHU U
#UBOTHBIX. KpnoOanku. Comarnueckass ruOpuan3anus 1 COMaTUYECKUN IMOPUOTEHES.
Hcnonp30BaHue TalulOWI0B B CEIEKUUU pacTeHu. [llonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHAILHBIX U NOJUKIOHAILHBIX AHMUMENL 8 MeOUuyuHe.
M cKyCcCTBEHHOE OIUIOAOTBOpPEHUE. PEKOHCTpyKIMS SMIEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTol TpaHCIUIAaHTAlMM sAep KIETOK. [exwonocuu 0300poeieHus,
KVIbIMUBUPOBAHUS. U MUKPOKIOHAILHO20 — PA3MHOINCEHUS.  CeNbCKOXO3AUCNBEHHbIX
KYI6myp.

XpoMOCOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pekomOuHantHeix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHns U NepCIEeKTUBBI XPOMOCOMHOW M TE€HHOW MHKEHEPUU. DKOJOTUYECKUE U
TUYECKUE TPOOIEMbI TEHHOW UHKEHEPUHU.

Menununckue OuorexHonoru. IloctreHomHas uudpoBas wmeguuuHa. IILP-
JMarHocTuka. MeTaboJoMHBINA aHaJIU3, TEHOLIEHTPUYECKUN aHaAJIW3 TPOTEOMa YeI0BeKa
JUIS OUEHKH COCTOSIHUSA €T0 3J0pOBbs. VCIonbp30BaHME CTBOJIOBBIX KIIETOK. TaprerHas
Tepanusi paka. 3D-Ouoummkenepus it pa3paboTku  (GyHIAAMEHTAIBHBIX OCHOB
MEIULUHCKUX TEXHOJIOTHH, CO3[aHUsl KOMIUIEKCHBIX TKAaHEW COYETaHWEM TEXHOJOTMMI
TpEXMEpHOTO  OWonpuHTHHTAa U cKadgdonauHra A  pemieHds — 3aj1a4
NIEPCOHATN3UPOBAHHON MEAULIMHBI.

Co3naHuie BEKTOPHBIX BaKIIMH C LIETIbI0 00ecrieueHus: KOMOMHUPOBAHHOM 3alllUThI
OoT  BO30OyauTeneit OPBU, YCTaHOBJICHUE  MOJEKYJIAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-coxepskamux BHUPYCOB, BBI3BIBAIOIIUX 0OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JeMoHcTpanuu

Tabmuubl u cxembl: «Vcnosib30BaHME MUKPOOPraHU3MOB B IMPOMBIIIJIEHHOM
pOU3BOJCTBEY, «KiletouHas nHxxenepus», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.



Jdkckypeusi  «buorexHonoruss —  BaxkHeWIas — NpPOM3BOJMTENbHAs — CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenue W pa3sBUTHE 3BOJIONHOHHBIX MPEACTABJEHUI B
omosiornu

OBomounoHHas Teopus Y. Jlapeuna. [Ipeanocsliku BO3HUKHOBEHUS JapBUHU3MA.
JKu3zHb n Hay4dHas nestensHOCTh Y. [lapBuHa.

JIBrokymme cuibl 3Bostonuy BuaoB mo Y. J[apBuHY (BbICOKAasi MHTEHCHUBHOCTb
pa3MHOXEHHUST  OPraHU3MOB,  HACJEICTBEHHAas  W3MEHYMBOCTb,  OOpnba  3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckor Teopuu sBomtonuu (CTD). HelirpansHas Teopus
sBosiroLInK. COBpEMEHHAsI BOJIIOLMOHHAsL OMOJIOTHS. 3HAUEHUE YBOJIIOLIMOHHON TeOpUn
B (D OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MUpA.

JleMmoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, O. XK. Cenr-Unep, XK.
Kroee, Y. Hapsun, C. C. YerBepukon, M. U. [lImansraysen, Jx. Xonanein, . K.
benses.

Tabmuubl u cxemsl: «Cucrema xuBoil npuponsl (no K. Jlunnerw)», «JlectHuna
#uBbIX cyuiecTB (no Jlamapky)», «MexaHusm (GOpMHpPOBaHUSA MPUCIOCOOIEHUN Yy
pacTteHuil U kuBOTHbIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y.
Hapsuna», «Haxonku Y. [apBunay», «®opmbl 00pbObI 3a cymecTBoBaHue», «llopomabl
roiryoeit», «MHorooOpasue KynbTypHbBIX (GopMm KamycTe», «llopoasl aomamHux
KUBOTHBIX», «CxeMa oOpa3oBanus HOBBIX BUI0B (mo Y. JlapBuny)», «Cxema
COOTHOILIECHMS JBHKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE IOJIOKEHUS CUHTETHYECKOU
TEOPHUH SBOJIOLIAN.

Tema 2. MUKpPO3BOJIOLHSA U €€ Pe3yJIbTATHI

[Tonynsaunss Kak >3JaeMeHTapHas eauHuna 3BOJOLUH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETHMYECKOro pa3HooOpa3usi U CTPYKTypbl mnonymsuuid. W3meHeHue
reHooHa TMOMYyJSUMU Kak dJEMEHTapHOE HSBOJIOLUOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (HPaKTOPhI (ABMXKYLIME CHUJIIBI) 3BOJIIOLMHU. MyTallMOHHBIN Mpo1iecc.
KoMmOuHatuBHast u3MeHYMBOCTh. [lpelid reHoB — ciyyailiHble HEHaNpaBJICHHbBIE
W3MEHEHMS] 4YacTOT auienedl B mnonynsuusx. Oddexkt ocHoBarens. Ipgexkm
oymuiiouno2o eopaviuika. CHUdICEHUe 2eHemuyecKko2o pasHooobpaszus: NPUYUHbL U
cnedocmeus. Ilposenenue sgpghexma Opeiicha 2enog 6 OONLUIUX U MATLIX NONYIAYUSIX.

Murpauuu.  W3omsmuss  nmomyssinumii:  reorpaguyeckas  (IpOCTpaHCTBEHHAas),
ounonornyeckas (penpoyKTUBHAS).

EcrecTBennbiit  orOop — HampaBustomuid  ¢daktop  dBoonuH.  Dopmbl
€CTECTBEHHOTO otOopa: JBIKYIIAN, CTAOMIIM3UPYIOIINA, pa3pbIBarOLIUN

(mm3pyntuBHbii). [lomoBoit orOOp. BO3HMKHOBEHHWE U HBOJIOIUS  COIMAIBHOTO
IIOBEJICHUSI )KUBOTHBIX.

[Tpucnoco61eHHOCTh OpraHU3MOB KaK  pe3yJbTaT  MHMKPOIBOJIIOLMH.
Bo3HukHOBEeHHE MpUCTIOCOOIEHUN y OpraHu3MoB. ApoMopdo3bl M HAMOATANTAILUU.
[Ipumepsl npucnocoOJIeHUu y opraHu3MoB: Mopdororudyeckue, (QpU3NOIOTrHYECKUE,
OonoxumMuyeckue, nopegeHueckue. OTHOCUTENbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CcTpykTypa. BupooOpa3oBaHue Kak pe3yJibTaT
MUKpOsBoOIMHU. M3osius — kiioueBoi ¢aktop BupoodpazoBanus. [lytu u cnocoObl



BHUJ1I000pa30BaHMUS: aJIoNaTpUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTHYECKOE), «KMTHOBEHHOEY» (IMOJUIIONAN3alusl, THOpuau3anus). JmurensHocTh
HBOJIFOLIMOHHBIX TIPOLIECCOB.

Mexanu3mbl (OPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb 3BOSIIOLIMOHHON OMOJIOTMH B pa3pabOTKE HAy4YHBIX METOJIOB COXPAHEHHUS
OouopazHooOpazusi. MHUKpOIBOJIONMS W KOJBOJIOIHUA Mapa3uTOB M HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpanumn

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuup! u cxeMbl: « MyTalMoOHHast U3MEHUYUBOCTEY, «llomyndnnoHHas cTpykTypa
Buga», «Cxema mposiBIeHHs 3akoHa Xapau—BaitHOepray, «JIBHKylIue CHIIBI
IBOJIIOLIUNY»,  «DKOJOTMYeCKass  M30JSIUMsI  TOIMYJsALUMHA  CEBaHCKOW  Qopenny,
«I'eorpauueckas M30JALMUSA JIMCTBEHHUIBI CUOMPCKONW M JIMCTBEHHHULBI J1aypCKON»,
«IlonynsAMOHHBIE BOJHBI YUCIEHHOCTH XMIIHUKOB M XepTB», «Cxema nencTBus
€CTECTBEHHOT0 0TOopay, «®Dopmbl O60pbOBI 3a cyuiecTBoBaHUE», «HAyCTpUambHBIN
MenaHu3m», «Kusble uckomnaembiey, «IIoKpoBUTENbCTBEHHAs OKpACKa >KMUBOTHBIX),
«IIpenynpexnaromas OKpacka IKUBOTHBIX», «DHU3MOIIOrHUECKUE  aJanTaluuu,
«IIprucnocoONeHHOCTh OpPraHU3MOB U €€ OTHOCHTENbHOCTh», «Kpurepum Buuay,
«Bugpl-nBoitHukn», «CTpykTypa Buaa B mnpupoae», «CrnocoObl BHI000pa30BaHUS»,
«I"eorpaguueckoe BUIO00Opa3zoBaHME TPEX BUIOB JIAHJBILIECH», «DKOJIOTHYECKOE
BHU1000pa3oBaHue BUIOB cuHUI, «llomummouasl pactenuitn, «KamycTHO-peaeuHbIi
ruOpuI.

ObopynoBanue: repOapuu pacTeHUM, KOJJIEKUHWM HACEKOMBIX, dydesla NTULl U
3Bepel ¢ MpUMEpaMU pa3IUYHbIX MPUCIOCOOJIEHUH, dyyesa NTULl U 3BEpPeil pa3HbIX
BUJIOB, FrepOapuu pacTeHui OJU3KUX BUJOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMH.

JlaGopaTopHasi padoTa «BpIsIBICHNE U3MEHIMBOCTH Y 0COOSH OHOTO BHUJIAY.

JlaGopaTopHasi padora «lIpucmocobneHuss opraHu3MOB M HMX OTHOCHTEIIbHAs
11e71eCO000pa3HOCThY.

JlabopaTtopnast pabora «CpaBHEHHE BUIOB 110 MOP(OJIOTHYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThbl

Metonbl u3ydeHuss MakposBosonuu. [lanmeoHTomornyecknue MeToAbl H3yYeHHUs
sBosmonuu. [lepexonnsie Gpopmbl U (PUITOTEHETUYECKUE PAIABI OPTaHU3MOB.

buoreorpapuyeckue MeToapl u3yueHus sBomonuu. CpaBHeHune (Giopbl U (ayHsI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiid. BUIBI-OHAEMUKH U
PEJIMKTHI.

OMOpHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POJOTUUECKHME METOJbl H3YUYEHHUS
IBOJIIOLMHU. ['€HeTHYeCKHMe MEXaHU3Mbl JBOJIIOLMM OHTOIE€HE3a M  IOSBJICHUS
HBOJIFOLMOHHBIX HOBUIECTB. | OMOJIOTMYHBIE M aHAJIOTMYHbIE OpPraHbl. PynuMmeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, ONOXMMUYECKIE U MaTeMaTHUECKHe
METOAbl M3Yy4YEeHMs JBOJMOUMHA. ['oMosormusHble TeHbl. COBpPEMEHHBIE METOJbI
OCTPOEHUS (PUIOTEHETUUECKUX JIE€PEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIOLUS TEHOMOB.

OOmue 3aKkOHOMEPHOCTH (TIpaBWIa) HBOMIOUMH. [lpunyun cmenvl @QYHKYUL.
HeobOpatumocTs »Bomtonuu. ApnanTuBHas paauanua. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOIU Y.

JdeMmoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanieBckuii, ®. Mromnep, 3. I'ekkensb.



Tabmuubl u cxeMbl: «DUIOTEHETUYECKUN PsSIA  JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoblie suiepb», «Crerouedans», «Punnopurey, «CeMeHHbIE TAaOPOTHUKNY,
«buoreorpaduueckue 30851 3eminy, «Jlpeid KOHTHHEHTOBY, «PenukTh», «HauanpHbie
CTaZuu 3MOPUOHAIBHOTO Pa3BUTHSA MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyaumeHTeD, «ATaBU3MBD), «XPOMOCOMHBIE HAOOpPHI
YyeloBeKa W uMIaH3e», «[JaBHble  HampaBieHus — 3Bodrouun»,  «OOmue
3aKOHOMEPHOCTH JBOIIOLIN.

OO6opynoBanue: KOJJICKIIMM, TepOapuu, MYJSDKH HCKOMAEeMBIX  OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTHYHBIX, aHAJOTMYHBIX, PYJAHUMEHTAPHBIX OpPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble runotes3sl MPOUCX0KACHUS )KU3HU Ha 3emiie. AOUOreHe3 v maHCIepMus.
JloHayuyHble TpEACTaBICHUS O 3apOXkKIACHUM JKU3HU (Kpearronu3Mm). [umnortesa
MIOCTOSTHHOTO CaMO3apOKICHUS KWU3HU U €€ omnpoBepxkeHue onbiTamu D. Penm, JI
Cnannanuanu, JI. [Tacrepa. [Ipoucxoxaenue xU3HA U aCTpOOHOIIOTHSI.

OcHOBHBIE 3Tanbl HEOpPraHWyeckod sBosronuu. [lmanerapHas (reosoruyeckas)
ABOJIONMS. XUMHUUYECKasl ABOJIONUS. AOMOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB U3
Heopranndeckux. OmneiTr C. Mumiepa u I'. IOpu. OGpazoBaHue MNOJMMEpPOB U3
MoHoMepoB. KoarepBaTHast runore3a A. M. Onapuna, runore3a MepBUYHOTO OYyJIbOHA
Jx. XonnaeitHa, renernyeckas runoresa I'. Mémnepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BOZHUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emiin © MeToAbl €€ m3ydeHus. Vckomaemble OPraHUYECKHE OCTATKH.
['eoxpononoruss u €€ Meronapl. OTHOcHUTENIbHAsT M aOCOJIOTHAs TI'€OXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas 1IKaja: S0HbI, dpbl, IIEPUOJBI, SIIOXU.

HavaneHble 3Tanbsl opraHnyeckod 3Bostounu. [losBiIeHHE W HBOJIIOLUS IIEPBBIX
KJIETOK. DBoJtouusi Metabonusma. Bo3HukHOBEHHE MepBhIX 3KocucTeM. COBpeMEHHBIE
MUKpOOHBIC OMOIJIEHKM KaK aHaJor MEepBbIX Ha 3emuie coolmiecTB. CTpOMATOJIUTHI.
IIpoKapuoThI U DYKApUOTBHI.

[Ipoucxoxnenue 3ykapuoT (CUMOUOTEHe3). OBOJIONUOHHOE MPOUCXOXKICHHE
BUpYCOB. [IponcxoxkneHne MHOTOKIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC JTallbl 3BOJIIOIMUA BBICHIUX pacTeHud. OcCHOBHbIE apoMop(o3bl
pactenuid. Beixon pacrenuii Ha cyury. [losiBieHME CIOPOBBIX PACTEHHI U 3aBOEBAHUE
umu cymn. CemenHnble pacteHus. [I[poncxoxneHne NBETKOBBIX PACTEHUM.

OcCHOBHbBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — TOSIBJICHUE COBPEMEHHBIX THIIOB.
[lepBbie  xopaoBele KUBOTHbIE. JKU3Hb B BOAE. OBOJIOLMS IMO3BOHOYHBIX.
[Tpoucxoxaenne ampuodmii u pentuauid. [IporcxoxacHue MICKOTMUTAIOMIMX M IITHIIL.
[Mpunuun xmtoyeBoro apomopdosza. OcBoeHue OeCro3BOHOYHBIMU M MO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

PazButue xu3HM Ha 3emile MO 3paM M MEPUOJaM: apXeil, MpoTepo30H, Naaeo30M,
Me3030i, KaiH030il. OO0Ias XapakTepucTUKa KJIuMaTa U Ie0JIOTMYEeCKUX MpPOLECCOB.
[TosiBneHue M pacuBEeT XapaKTePHBIX OPraHMW3MOB. YTieoOpa3zoBaHUE: €ro YCJIOBHS U
BJIMSIHME HA Ta30BbIi cocTaB aTMOC(hepHl.

MaccoBble BbIMUpaHUS — 3KOJIOTMYECKHE KPU3UCHI Npouioro. IlpuumHbel 1
CIEACTBUA MAacCOBbIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPU3HUC, €r0
ocooenHoctu. [Ipobnema coxpanenus 6mopaznooOpasusi Ha 3emIie.



CoBpeMeHHass cucreMa opraHudeckoro wMupa. IlpuHnunel xinaccudukanyuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptperer: ®@. Pemm, JI. Cnamnanuanu, JI. Ilactep, M. . Meunukos, A. H.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombita @. Penmn», «Cxema omeita JI. Tlactepa mo
U3YUYEHUIO CaMO3apOXKIeHUs Xu3HW», «Cxema onbita C. Mumepa, I'. FOpu», «Irtamnbl
HEOPTaHUYECKOM 3BOJIIOLMN», «l eoxpoHosornueckas mkana», «HadanpHble 3Tamsl
OpraHuyecKoil sBomonum», «Cxema o0pa3oBaHHUS 3YKapHOT MYyTEM CHUMOHOTCHE3a,
«Cucrema xuBOoW npuponb», «CTpoeHHe BUpPyCa», «ApOMOP(PO3bl pPACTEHUII»,
«Punnopute», «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«Mxwn», «llamopotHukM», «l'0lOCEMEHHBIE pacTeHMs», «OpraHbl IBETKOBBIX
pacteHmit», «Cxema pa3BUTHUS KUBOTHOTO MHpa», «ApomMop(do3bl KUBOTHBIXY,
«IIpocrenmme», «Kumeunononoctusie», «llnockue dvepBu», «UieHHCTOHOTHEY,
«Pb10b», «3eMHOBOIHBIE», «lIpecMbikatomuecsy, «IItuupy, «MiaekonuTarIme,
«Pa3BuTne XU3HM B apXeWCKOM 3pe», «Pa3BUTHE XW3HU B IPOTEPO3OUCKOM 3pey,
«Pa3BuTHe XU3HM B NAJICO30MCKOW 3pe», «Pa3BuThE KU3HM B ME3030MCKOU 3peEy,
«Pa3BuTHE XHW3HM B KaWHO30MCKOM 3pe», «COBpeMEHHasi CHCTEMA OPraHUYECKOro
MUPay.

OGopynoBanue: repbapuu  pacTeHUN  pa3IMYHBIX  OTHAENOB,  KOJUICKIIUH
HAaCEKOMBIX, BJIQXHBIE NPENApaThl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJIEThl NMO3BOHOYHBIX YXMBOTHBIX, Yydelsla IITHUIl U 3BEPEM, KOJUICKIUU
OKaMEHEJIOCTEH, TIOJIE3HBIX  HCKOMAEMBIX, MYJSDKM  OPraHMYECKHX  OCTaTKOB
OpraHU3MOB.

BupryanbHasa JabopatopHas padora «MoaenupoBanue omneIToB Musuiepa—
Opu no u3yueHuro abGMOTr€HHOTO0 CHHTE3a OPTaHWYECKUX COCAMHEHMHA B NEPBUYHON
aTMocdepe».

JlaGopaTopHas padora «/3ydyeHue U OoNMcaHuEe UCKOIMAEMbIX OCTATKOB APEBHUX
OpPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHne oCOOCHHOCTEH CTPOEHUs PACTEHHI pa3HBIX
OTZIEIIOBY.

IIpakTnueckass padora «V3yueHue OCOOCHHOCTEM CTPOEHHUS MMO3BOHOUHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenue yea0BeKa — AaHTPOIOIeHe3

Paznensl u 3amaun anTponosiorni. MeTopl aHTPOTIOJIOTHH.

CraHOBIEHUE TMIPEACTABICHUN O TMPOUCXOXKICHUM 4YeJIOBEeKa. PenurnosHsie
BO33peHUsI. COBPEMEHHBIE HAYUHBIE TEOPHH.

CX0ZICTBO 4YesoBeKa C KMBOTHBIMU. CHCTEMATHMUECKOE IOJIOKEHUE YEJIOBEKa.
CBueTeNnbCTBA CXO/ICTBA UEIOBEKA C KUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHYECKHE,
saMOpuoiornyeckue, HU3noI0ro-OMoXUMHUECKHe, nopeaeHueckne. OTanuns deaoBeka
OT JKUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazBurtne
TOJIOBHOT'O MO3I'a U BTOPOW CUTHAJIBHOU CUCTEMBI.

JIBrkymue cuibl ((akTophl) aHTPOIIOTeHE3a: OMOJOTUYECKHE, COIMaIbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaauMU AaHTpoInoreHe3a. PaHHUME 4YenoBEKOOOpa3Hble 00E€3bsHbBI
(MpOKOHCYJBI) U paHHHUE MOHTUIbI — OOIIME MPEAKH YEIOBEKOOOpa3HbIX 00€3bsH U
JMo/Ie. ABCTPaJONUTEKU — JABYHOTHE NPEAKU JIHOAEH. UenoBEeK yMenblil, MEPBBIE
W3TOTOBJICHUsI OpyauM TpyzAa. YeloBeK NpAMOXOIALIMNA W NEPBBIM BBIXOJ JIOJIEH 3a



npenensl Agpuku. YenoBek redaenbO0eprckuii — oOImMi MpeloK HeaHJAepTaTbCKOro
YEeJIOBEKA M YEJIOBEKa pa3yMHOro. YenoBek HEaHAEPTAIbCKAN KakK BUJI JIOJEH
XOJIOHOTO KiuMara. YemoBeK pa3yMHbIA COBPEMEHHOTO THIMA, JEHUCOBCKUN YEIIOBEK,
OCBOEHHUE KOHTUHEHTOB 3a npezenaMu Adpuku. [laneoreneTnka u maaeoreHOMHKA.

OBOMIONMS COBPEMEHHOTO YeJOoBeKa. ECTEeCTBEHHBIM OTOOpP B MOMYJISAIUAX
yesioBeka. MyTallMOHHBIN npouiece U noauMopdusM. [lonmynsiuonHble BONHBI, Apeid
TeHOB, MUTpaIus 1 «3G(HEeKT OCHOBATEN B MOMYJISIUIX COBPEMEHHOTO YeIOBEKa.

Yenoseueckne pacel. llonstme o pace. bonpmme pacel:  eBponeouaHas
(eBpaswmiickas), aBcTpajo-HErpouaHasi (PKBaTOpHAJIbHASI), MOHTOJIOMAHAs (a3MaTCKO-
amMepuKaHckas). Bpems M myTu pacceleHusi 4YeJoBeKa Mo IuiaHere. EauHCTBO
yeyioBeueckux pac. HaydHas HecocTosiTeNnbHOCTh pacu3Ma. [IpucrnocoOieHHOCTh
YeJIoBeKa K Pa3HbIM YCJIOBHUSIM OKpyXaroleh cpepl. Biusinue reorpaduueckoit cpeibl
u Aperidpa reHoB Ha MOp(DOIOTHIO U (PU3NOJIOTHIO YETIOBEKA.

MexaucuIuIMHapHble METOJbl B (pu3ndeckoi (OMOJIOrMuecKoi) aHTPOIOIOTHH.
OBOJIIOIIMOHHAA AHTPOMOJIOTUSl M MaJICOAHTPOMOJIOTUSI YEJIOBEUECKUX TMOIMYIISIUMN.
buoconuanbHble MCCIEAOBaHMS NPUPOABI 4YesloBeKa. lcciiemoBaHue KOABOJIOIUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEIOBEKE.

JleMoHCTpauun

[Toptpersrt: Y. {apsun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmuupel 1 cxembl: «MeTo/ibl aHTPOMOJIOTUU», «['0JIOBHOM MO3r YEIOBEKay,
«YenoBekooOpa3Hbie  00€3bsHB, «CKENeT 4YeaoBeKa M CKeJeT IIMMIIaH3e»,
«PynuMeEHTbl M aTaBU3Mb», «J[BHXKyIIME CHJIBI aHTPOIOr€HE3a», «IBOJIOLMOHHOE
JPEBO YEJIOBEKA», «ABCTPATIONUTEK», «UeIOBEK yMETbIi», «HeI0BeK NPAMOXOASAIININ,
«JlenncoBckuil uenosek» «Heannepranbup», «KpoManboHIbD, «lIpenkn yenoBekay,
«JTaIbl HBOJIOLNH YEIIOBEKay», «Packl UemoBeKay.

O06opynoBaHue: MYJSDKM OKaMEHENOCTEH, MPEIMETOB MaTepUATbHOU KYJIbTYPHI
MPEAKOB YenoBeKka, penpoaykimu (pororpadun) kapTuH ¢ MHUGPOJIOTHUYECKUMU U
ONONEHCKUMHU  CIOKETaMH  MPOMCXOXKACHUS  4yeloBeka, ¢oTtorpaduu  HaXOJOK
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yeperna YyeloBeKa U uepena
HIMMIIAH3€, MOJENb KHUCTHU 4YeJIOBEKa W KUCTU IIMMIIaH3€, MOJEIM Topca MPEeaKOB
YeJoBeKa.

JlaGopaTopHasi pabora «l3yueHne 0oCOOCHHOCTEM CTPOCHUSI CKEJeTa YesIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3yueHune 3K0JI0rMUECKUX aJanTanuil 4YeI0BEKay.

Tema 6. DJxosorusi — HayKa O B3aHMOOTHOILIEHHAX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaeHre U pa3BuTue 3kosoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A.
CesepnoBa, J. I'ekkens, A. Tencnu, B. H. Cykau€Ba. Pa3gensl U 3agaunl 3KOJIOTHUHU.
CBs13b KOJIOTUHU C IPYTUMH HAYKaMH.

Metonpt skonoruu. [loneBbie HaOMIOACHUS. OKCHEPUMEHTHI B DKOJOTUH:
npupoAHbie W jabopaTopHble. MopaenupoBaHHEe B OKOJOTHU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3HaueHHE HKOJIOTUYECKUX 3HAHUM JJI YesloBeKa. DKOJOTUYECKOEe MUPOBO33PEHHE
KaKk OCHOBa CBs3€d 4YenoBeuecTBa € MNpUpoaod. PopMHUpOBaHME DKOJIOTHYECKOU
KYJIbTYPbI M 9KOJOTUYECKON TPaMOTHOCTH HACENEHUSI.

JdeMmoHcTpanuu

[Toptpetsi: A. I'ym6oasaT, K. @. Pynbse, H. A. CeBepuos, J. 'ekkenb, A. Tencnu,
B. H. Cykaués.



Tabmuupel u cxeMmbl: «Pasznensl skosorum», «Metoasl skosnorunm», «Cxema
MOHHUTOPHUHIA OKPYXKaIOLIEN CPEIbI».

JlabopaTtopHasi padora «/3yueHue MeTo10B SKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpefa O0UTAHUSA

Okosoruueckne (GakTopbl W 3aKOHOMEPHOCTH uX aeWctBusa. Kiaccuduxarms
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTHYECKHE, aHTpomoreHHele. OO6mme
3aKOHOMEPHOCTH JIEHCTBUSI dKoyorhdeckux QaktopoB. IIpaBuno munumyma (K.
[npenrens, [O. JInbux). TosepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKonoruueckuid paxrtop. JelicTBue pasHbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTpa HAa OPraHM3MBbl. DKOJOTMYECKHE TPYNIbl PACTEHUN U
YKMBOTHBIX 110 OTHOIIECHMIO K cBeTy. CurnanbHas posib cera. Doronepruoausm.

Temmeparypa Kkak »dKoJlorM4ueckuii ¢aktop. [lelicTBue TeMmeparypsl Ha
opranu3Mbl. [IOMKWIOTEPMHBIE W TOMOHOTEPMHBIE OPIaHHU3MBI. OBPUTEPMHBIE H
CTEHOTEPMHBIE OPIaHU3MBI.

BnaxHocTs kak o3kosiormueckuil Qakrop. Ilpucnocobnenust pacteHuil K
NOJJIEp>KaHUI0 BOAHOrO Oananca. Knaccudukanusi pacTeHHid IO OTHOILIEHUIO K BOJIE.
[Ipucnoco6neHus ;kMBOTHBIX K MU3MEHEHHIO BOJHOIO PEXUMA.

Cpeapl oOWTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, IIOYBEHHAs,
IIyOMHHAs MOJANOYBEHHAs!, BHyTpHOpPraHu3MeHHasd. OU3nko-xumMudyeckue 0COOEHHOCTH
cpen ooutanust opranu3mMoB. [IprcnocobieHrs OpraHu3MoB K )KM3HU B Pa3HbIX Cpejlax.

buonornyeckne putMmbl. BHemHue U BHyTpeHHUE pUTMBL. CyTOYHBIE M TOJUYHBIC
putMbL. [Iprcnoco61eHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBUH JKU3HU.

XKuznennole ¢opmbl opranu3mMoB. Ilonstue o xu3HeHHON (opme. Ku3zHeHHBIE
(GopMbI pacTeHMii: JepeBbs, KyCTapHUKHU, KyCTapHUYKH, MHOTOJIETHUE TPaBbI,
ofHoJieTHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX: THUAPOOUOHTHI, T'€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Bumbl OMOTHUECKMX B3aMMOJCHCTBUNA: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero (opmel. IlapasutusMm, Koomepamusi, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue B3aumoaeicTBus
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aMMOJICUCTBUMN
JUIslL CyUIECTBOBaHUSI OpPraHU3MOB B cpele oOuTaHuda. [IpHHIMO KOHKYPEHTHOTO
VCKJIFOYEHUS.

JleMmoHCTpauumn

Tabmunplt u  cxembl: «Okosnornueckue (akTopb», «CBETOBOM  CIEKTP»,
«IJKOJOTUYECKNE TPYNIbl XUBOTHBIX IO OTHOUIEHUIO K CBeTy», «TemIokpoBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE  KUBOTHBIE», «DU3NOJIOrMYECKUE  afanTaluu
KUBOTHBIX», «Cpenpl oOWTaHUS  OpPraHu3MoB», «buolornueckue  pUTMBIY,
«Kuznennbsie (opmbl pacteHuit», <« JKuzHeHHbIE (DOPMBI KMUBOTHBIX», «IDKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jieca», «JKOcHCTeMa XBOMHOro Jjeca», «llenmn mnwuranusy,
«XwumnanuectBoy, «Ilapazutuzmy, «Konkypenmusny, «Cumounosy, «KommeHcanmzmy.

O6opynoBanue: repdapuu paCTeHU U KUBOTHBIX, IPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3IMYHBIX HKOJOTUUECKUX (HaKTOpOB, repOdapuul CBETOIIOOMBBIX, TEHEIIOOWBBIX H
TEHEBBIHOCJIMBBIX PACTEHHUM, CBETOINIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIUBHIE
KOMHATHBIE pPacTeHHs, TepOapuu M KOJUIEKIUU TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX pACTEHUM, Yydena NTUL W 3Beped, repbapuu pacTeHUH,
OTHOCAILIUXCS K rurpoduram, kcepoduram, Me3oputam, KOMHATHBIE PACTEHUS JAHHBIX
IpyNM, KOJUIEKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpefax, repoapuu U KOJUICKIHH



pacTeHUH W SKUBOTHBIX, OOJIAJAIOIIMX YepTaMU MPUCIIOCOOJEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUM KU3HU, TepOapuu U KOJUIEKIMM PACTEHUH U KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX ()OPM, KOJUICKIIUH >KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IAYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBieHHE NpHUCTIOCOOIEHUN OPraHU3MOB K BIUSIHUIO
CBETa.

JlabGopaTopnasi pabotra «BbisiBiIeHHE NpUCTIOCOOIEHUN OPraHU3MOB K BIIUSIHUIO
TEeMIEPaTypb».

JlabopaTtopHasi padoTra «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUU W3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NOMYJISAIM I

DKOJIOTMUECKHE XapaKTEepUCTUKU mnonyisuuu. [lomynsuus kak Ouosioruueckas
cuctemMa. Posib HEOIHOPOJHOCTH cpefbl, (U3MYECKUX OaphbepoB U OCOOEHHOCTEH
Ovonorui BHUAOB B (POPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYPhI MOIYJISIUN.
OcCHOBHbBIE TIOKA3aTEIN MOIMYJSUHUN: YACIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U IMOJIOBAas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTH, MUTPALIUSL.

DKOJIOTUYECKass CTpykTypa mnonyiasanuu. OILeHKa YHUCICHHOCTH IMOIMYJIAIUN.
Jvnnamuka nonynsiuuu W €€ peryisuus. buOTHYeCKHWi TOTEHIMA MOIMYJIALUY.
MopaenupoBanue OUHAMHUKHA MOONyJsiiud. KpuBble pocTa YUCICHHOCTH MOIYJIALUU.
KpuBbie BbDKMBaHMs. Perynsdnus 4YHCICHHOCTH MOMYJALMA: poib  (HaKTOPOB,
3aBUCSINIMX U HE 3aBUCSIIUX OT TJIOTHOCTU. DKOJIOTHYECKHE cTpareruu BuaoB (I- u K-
CTpaTerun).

[Tonsitue 06 sKoOTrMYECKOM HuUllle BUAA. MecTtoobuTanue. MHOromepHas MOJIENb
skosiornueckon Humm Jx.M. XarunmHCOHa. Pa3Mepbl 3KOJIOTMYECKOW HUIIW.
[ToTeHUMabHAS U PEATM30BAHHAS HUILIU.

Bun kak cucrema nomyJisiiiuid. Apeasbl BU0B. BUbI M UX )KM3HEHHbBIE CTPATETUU.
DKOJIOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEpPHOCTHU TOBEACHUS U MUrpAlMi >KUBOTHBIX. buoiornyeckue MHBa3UH
qy>KEPOJHBIX BUIOB.

JleMmoHCTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuupl W cXeMbl:  «DKOJOTUYECKUE  XapPaKTePUCTUKU  TOMYJISIIIUNY,
«ITpocTpaHCcTBEHHasi CTPYKTypa MOMyJsLUNY, «Bo3pacTHbIe MUpaMUAbl MNOMYJISIIIAN,
«CKOpOCTh 3aceneHusl MOBEPXHOCTHM 3€MJIM Pa3IMYHbIMU OpraHu3Mamm», «Moxaenb
skonornyeckor Humu Jx. M. XatanHcoHay.

O6opynoBanue: repdapun pacTeHHM, KOJJICKIIUU KUBOTHBIX.

JlabopaTtopHnasi padora «IIpucnocoOieHnst ceMsiH paCTeHHUI K pacCeIeHUIO.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoolOmiectBa opraHu3moB. buorneHo3 u ero crpykrypa. CBsizu MeEXIy
OpraHu3MaMH B OUOIIEHO3E.

Dkocuctema kak otkpbitTas cucrema (A. Jx. Tencnn). OyHKIMOHATBHBIE OJIOKU
OpraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. AOuotuueckue 6;10ku dkocucTeM. [10YBBI U UITBI B
sKocucTtemax. KpyroBopoT BeIleCTB U MOTOK SHEPTHUH B SKOCUCTEME.

OCHOBHBIE TOKa3aTeNyu 3KOCUCTEMBI. buoMacca W mpoaykuus. DKOJIOTHYECKHUE
MAPaMUJIbI YUCel, OMOMACChl U SHEPTHUHU.

Hunamuxka osxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccud. [lepBuuHble U



BTOPUYHBIE CYKIIECCUM U WX MPUUYUHBI. AHTPOIOT€HHbIE BO3JEHCTBUS HA CYKIECCHUHU.
KnumakcHoe coobmiectBo. buopasHooOpasue W MOJHOTa KPYroBOpOTa BEILIECTB —
OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBL. JKocucmemvl 03€p U pek. IJKocucmemvl Mopeu U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpONOreHHbIE 3KOCHUCTEMBI. ATpo3kocucTeMa. ArpoueHo3. Pazmuums mexzay
AHTPOTIOTEHHBIMU U IPUPOIHBIMU IKOCHCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opoackas ¢uiopa u
dayna. CuHaHTpomu3amusi TOPOACKOW (hayHbl. buonormdyeckoe W XO3SMCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
aKocucTemMax. Poib kackaonoeo sghgexma u 6u008-30upuxamopos (Kinouesvix 6U008) 8
@ynryuonuposanuu sxocucmem. IlepeHOC SHEPrMM U BEIIECTB MEXKIY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISILUA U DIKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOICHHBIX BO3JIEHCTBUM.

Mexanuszmvl 68030eucmeus 3a2pAsHeHUll pa3HblX MUNo8 Ha cyOOpeaHu3MeHHOM,
OpP2aHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM VPOBHAX, OCHOBbI IKOIOSUUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmeus.  MeTojoaorus  MOHUTOpPUHTA
€CTECTBEHHBIX U aHTPOTIOTCHHBIX SKOCHUCTEM.

JleMoHCTpauumn

[Toptper: A. JIx. Tencnn.

Tabmunp! u cxempl: «CTpyKTypa OMOLIEH03a», « DKOCUCTEMA IUPOKOJIMCTBEHHOTO
Jeca», «JKocucTeMa XBOMHOro Jjeca», «OyHKIMOHAJIbHBIE TPYMIbl OPraHHW3MOB B
sKocucTteMe», «KpyroBopor BemiecTB B 3kocucteme», «llenu nuranus (mactOuinHas,
NEeTpUTHas)», «OJKOJOTUYECKas NHUpaMuja uucem», «IKOJOTHYECKas NUpaMuja
onoMacce», «JKoJoTMueckas mnupamuaa sHeprum», «OOpazoBanue 0050Tay,
«IlepBuunast cykueccusi», «BoccTaHoBieHHE Jeca TMOCIe MoXkapay, «IKOocHUCTeMa
o3epa», «ArpoueHos3», «KpyroBopoTr BemecTB M MOTOK SHEPrUU B arpoleHo3e»,
«IIpumepsnl ypOosKOCUCTEMY.

OO6opynoBanue: repdbapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, dyuejia MNTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIIMX PACTCHHI, aKBapUyM KaK MOJEINb
HKOCUCTEMBI.

IIpakTuyeckas padora «3yyenue u onucanue ypOO3IKOCUCTEMBD.

JlaGopaTopnasi pabGora «U3ydyeHue pa3HOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypcHsi «DKCKYpCUsi B THUINUYHBIA OuoreoreHo3 (B ayOpaBy, Oepes3HSK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpCcUsl «IDKCKypCHUs B arpodKOCUCTeMy (Ha TOJIE WIHM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapras o0ojouka 3eMiu, TAE€ CYIIECTBYET WIH
CyIlleCTBOBaJIa M3Hb. Pa3zBuTHe mpenacraBiieHuid o Ouocdepe B Tpymax . 3rocca.
Yuenne B. U. Bepnaackoro o o6uochepe. Ob6nactu O6uochepsl u e€ cocraB. Kupoe
BEIECTBO OMochephl U ero PyHKIUY.

3aKOHOMEpPHOCTH CyllecTBoBaHUsl Ouocdepsl. OcobeHHocTH Ouochepsl Kak
riobanbHON 3KocHucTeMbl. J[MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOr€OXMMHUYECKHE LHUKIbI (YyIriiepojaa, a3oTa). PUTMHUYHOCTH SIBIEHUN B
ounocdepe.



3oHanbHOCTL Ouochepsrl. Ilonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIE JIECA, CMEIIAHHBIE U IIMPOKOJUCTBEHHBIE Ji€Ca, CTEIU, CaBaHHBI, MyCTHIHH,
TPOMUYECKHUE JIEca, BRICOKOTOPhs. Kimumar, pacTUTeNbHBIN U KUBOTHBIM MUP OMOMOB
CYILH.

Crpykrypa ¥ (PyHKIHUS KUBBIX CUCTEM, OLICHKAa WX PECYpPCHOTO MOTEHIMada U
ounochepHbIX QyHKIUH.

JleMoHCTpanun

[Toptpetsi: B. W. Bepnaackuii, 3. 3rocc.

Tabmumpr 1 cxemsl: «l'eochepsr 3emmm», «KpyroBopoT aszora B mpupome»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopor kuciopoga B MPHUPOAE,
«KpyroBopoT Bojbl B npupose», «OcHOBHbIE OMOMBI cylny, «KimMmarnueckue mnosica
3emmmn», «Tynapa», «Taiira», «CmemanHblid Jjec», «lIIUpOKOIMCTBEHHBIN JIECH,
«Crenby, «CaBanHa», «IIycThiHA», « TpONMYECKHIT JIECH.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:ka0Ias cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYuHbIL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeapl. OxpaHa BO3AyXa. 3arps3HEHUE BOJHOM CpEIBbI.
Oxpana BOIHBIX pecypcoB. Paspymienne mouBbl. OXpaHa NOYBEHHBIX PECYPCOB.
HN3meHeHne kammara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. Oxpana
PACTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Ipupoibl. KpacHsie
kauru. Oco6o oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caapl u
300JIOTMYECKHUE TTApKH.

OCHOBHbIE MPHUHIUIIBI YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA U MHPHUPOBI.
PanmonaneHO€ MPUPOAONOIB30BAHUE U COXpPaHEHUE OMOJIOrMUYECKOro pa3HooOpasus
3emun. OO1IMe 3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE NTOCIIEICTBHUS.

Pa3BuTHe METOJI0B MOHUTOPHHIA Pa3BUTHS OMACHBIX TEXHOT€HHBIX IPOILIECCOB.
CucmemHvle ucciedosanus nepexooa K pecypcocoepezaroueii U KOHKypeHmocnocooOHou
onepeemuxe. buonocuueckoe  pasznoobpasue u  buopecypcwvi. HayuonanvHvie
ungopmayuonHvle cucmemul, obecneuusaowue 00Cmyn K UHGopmayuu no coCmosaHuIo
omoenvbHbIX 6u008 u dkocucmem. OCHO8bL IKOpeadbuIumayuu 3KOCUCmem U cnocooos
OopbOBI ¢ OuonospescoeHusMu. Pekoncmpykyus MOpCKUX U HA3eMHBIX 9KOCUCTIEM.

JleMmoHCTpauumn

Tabmuubl U cxembl: «3arps3HeHue aTMocdepb», «3arps3HeHue Truapochepbn,
«3arpsisuenue mnouBb», «llapaukoBeil AhdexT», «Ocobo oxpaHsembie TPUPOIHBIC
TeppuTOopun», «MOAENIH yIpaBIsIEeMOTO MUPaY.

Oo6opynoBanue: dotorpaduu OXpaHIEMbIX PACTEHUN U >KUBOTHBIX KpacHOW KHUTH
Poccuiickon ®@enepanuu, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHMA K  pe3yJbTaTaM  OCBOCHHSA
OOyJaromMMHCsT  MPOTpaMM  CpemHero  obmero  oOpa3oBaHWs:  JTUYHOCTHEIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType IWYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IPOTPAaMMBI MO OHOJIOTHH
BBIJICJICHBl CJIEAYIOIIME COCTABJSIOIIME: OCO3HAHUME OOYyYarOIUMHUCA POCCUICKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOIIPEACIICHUIO, Haauyue momueayuy K OOy4YEHHIO OWOJIOTHH, YelreHanpasieHHoe
pazeumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KIIIOYEBBIX IEHHOCTEH u
UCTOPUYECKUX TPAaUIUNA Ppa3BUTHUA OMOJOTUYECKOTO 3HAHUS, 2O0MOBHOCHb U
cnocobHocms 00Yy4alOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH NE€ATENLHOCTH IIEHHOCTHO-
CMBICIIOBBIMU yCTAaHOBKaMH, MPUCYIIMMU CHCTEME OMOJOTHYECKOTO 00pa3oBaHMUs,
Hanuyue npasoco3HaHus SKOJOTUYECKON KYIBTYPbl, CHOCOOHOCMU CcmMA8umb TSI U
CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUSI MPOTPAMMBI MO OWOJOTUU JTOCTUTAIOTCS B
€UHCTBE Y4eOHOW W  BOCIHUTATEIBHOM  JCATEILHOCTH B  COOTBETCTBUU C
TPAAUIMOHHBIMA POCCUUCKUMU COLIMOKYJIbTYPHBIMU, HUCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, TPUHITBIMHU B OOIIECTBE IMpaBWIAMH W HOpPMaMu
MOBEJICHUSI W  CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHMS, CaMOBOCIHUTAHUS W
cCaMOpa3BUTHs, Pa3BUTHS BHYTPEHHEHN MO3UIMHU JIMYHOCTH, TATPUOTU3MA U YBAXKCHUS K
3aKOHY M TMPABOMOPSAJKY, YEJIOBEKY TpyJa M CTapilieMy I[OKOJEHUIO, B3aUMHOIO
yBa)X€HUs, OEpEeKHOTr0 OTHOIICHUS K KyJIbTYpHOMY HACICAUI0 M TPaJAUIMAIM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickon @enepauuu, OpUPOLE U OKPYNKAKOLIEH
cpene.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOTO TpenMera «bHOoNoTus» TOJKHBI
OTpaxkaTb  TOTOBHOCTh M  CIOCOOHOCTH  OOYYaloIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEHW TIO3WUIMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAITUH, MO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pACUIMPEHUE KU3HEHHOTO OIbITa
W OMbITa JIEATEJIBHOCTM B TMPOLECCe peaiM3alldd OCHOBHBIX  HampaBJeHUMN
BOCIHUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHUCJI€ B YaCTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAOUIErocs KaK aKTUBHOIO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIMOHHBIX MPaB M O0S3aHHOCTEH, YBaOKEHHE 3aKOHA U
MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIbHOCTH MPU CO3JaHUM YUCOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMIOJTHEHUN OMOJIOTUYECKUX
HKCIEPUMEHTOB;

CHOCOOHOCTh OMpEAENsATh COOCTBEHHYIO IMO3UIHUIO MO0 OTHOIICHHUIO K SIBICHUAM
COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHE YUYWUTHIBATH B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSL JIIOJIEN C pa3HbIMU YOEXKIEHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIMATLHBIM TTOJIOKEHHUEM;



TOTOBHOCTh K COTPYJHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIMOJHEHUSI YUEOHBIX,
MTO3HABATEJIbHBIX U MCCIEN0BATENBCKUX 3a7a4, YBAKUTEIBHOTO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB TIPU OOCYKICHNUHN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COICPKAHMS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTh POCCHUMCKON TPaKTAHCKOW HICHTUYHOCTH, MaTPHOTH3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU mepen PoauHoil, ropaoctu 3a
CBOM KpaW, CBOWO PoauHy, CBOM S3BIK W KYyJbTYypy, MPOLLIOE W HACTOAIICE
MHOT'OHallMOHAaJIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOLICHUE K IPUPOJHOMY HACIEAUI0 U MaMsITHUKaM IPUPOJBI,
JNOCTHXEHUSM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICEHHWE M PA3BUTUE
OMOJIOTWH, TIOHUMAaHUs 3HAYE€HUsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
4yeJIoBeKa M COBPEMEHHOI'0 00I11eCTBa;

ujeiiHas yOexkIEHHOCTh, TOTOBHOCTh K CIyXeHuI0 u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEISIM, CO3JaHUI0O CEMbH HAa OCHOBE
OCO3HAHHOI'O MPUHATHUS IIEHHOCTENW CEMENHOMN >KM3HU B COOTBETCTBUU C TPATULIMSIMU
Hapo0B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas JCTETHKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHUE IMOIIMOHATBHOTO BO3/ICUCTBUS JKUBON TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHIO B pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTaHMSA, (GPOPMUPOBaAHUA KYJBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTyYHUS:

MOHMMAHUE W peau3alius 37J0pOBOro M O€30MacHOro obpasza KU3HU (310POBOE
MUTaHue, COONIOJCHUE TUTHEHUYECKUX TMPaBUI U HOPM, COAIAaHCUPOBAHHBIN PEXUM
3aHIATHI M OTIIbIXA, peryJsipHas Gpu3uvecKkas akTHUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO
U KOMIIETCHTHOTO OTHOIICHUS K COOCTBEHHOMY (DH3NYECKOMY U TCUXHUYECKOMY
3JI0pPOBBIO;

MOHUMAaHUE IEHHOCTH MPaBWJI UHIWBUIYATHHOTO M KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOIIKNX 3I0POBbIO U KU3HU JIIOAEH;

OCO3HAHHWE TIOCICACTBUN M HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYy, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPY10JII00HE;

FOTOBHOCTb K AKTMBHOW JEATEIBHOCTH TEXHOJOTMYECKOWM U  COUMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WMHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSTH TaKyO JESTEeIbHOCTD;



UHTEpeC K pas3nuyHbiM cdepaM mnpodeccCHOHaTBbHON JesATEeNbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIN BBHIOOp Oyayuieill mpodeccuu U peann30BbIBATh COOCTBEHHBIE
YKU3HECHHBIE TIJ1aHbL;

TOTOBHOCTb M CLIOCOOHOCTH K 0O0Opa30BaHHIO U caMOOOPa30BaHUIO HA MPOTSHKEHUU
BCEM KU3HHU,

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH I11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOIE KaK UCTOUYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIIeCTBOBAHUSI;

NOBBIIICHHE  YPOBHS  3KOJOTMYECKOM  KYJbTYpbl: NPUOOPETEHHE  OIbITa
IJIAHUPOBAHMS TIOCTYIKOB M OLEHKH MX BO3MOKHBIX MOCIEICTBUU JJIsi OKpYyKarouen
Cpelibl;

OCO3HaHHWE TJ00aTBbHOIO XapakTepa 3KOJOTMYECKHX IMpobjieM U MyTed ux
pelieHus;

CIIOCOOHOCTh UCIOJIB30BaTh MpUOOpETaeMble MPU M3YYEHUU OWOJIOTHM 3HAHUS U
YMEHHMSI TIPU PEUICHUH MPOOJIEM, CBA3aHHBIX C PallMOHAIbHBIM IPUPOIONOIb30BaHUEM
(cobnrogeHue mpaBWi TOBEACHHS B MPUPOJIEC, HAIMPABICHHBIX Ha COXpaHEHUE
paBHOBECHS B 9KOCHCTEMAX, OXpaHy BHJIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATHE NEUCTBUN, NMPUHOCSIIMX BpPEI OKPYKAKOIIEH NPUPOIHOU
cpelle, YMEHUE MPOTHO3UPOBATH HEOJIArONPUATHBIE HSKOJOTMUYECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOH KYJIbTYpHI,
OIbITA JCSATENBHOCTH SKOJOTMYECKON HAIPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMHU B TIO3HABaTEJIbHOM, KOMMYHUKAaTHUBHOW W COLMAJIBHOM NPAKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOM JESITEIBHOCTH IKOJIOTMYECKON HAPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKH M OOIIECTBEHHOM MNPaKTUKHU, OCHOBAHHOTO Ha JUAJIOre KYyJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M UYMTATEIbCKOW KYyJbTYpPhl KakK CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

NMOHMMaHWe chnernupukd OUOJIOTUM KaK HayKd, OCO3HaHuUs €€ poju B
(GOpMHpPOBAHWM PAIMOHAIBHOIO HAy4YHOTO MBIIUICHHS, CO3JaHUM LEJTOCTHOTO
NPEACTaBICHUST 00 OKpYXKallleM MHUpEe KaK O €IWHCTBE MPUPOJbI, YEIOBEKa M
oOlIecTBa, B TO3HAHUU TNPUPOAHBIX 3AKOHOMEPHOCTEH U pELIEHUU MpodseM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJOTMM JJIi COBPEMEHHON IMBUIIM3ALUU:
o0ecrieueHrss HOBOTO YPOBHSI Ppa3BUTHsS MEIULIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peliaTh PECYpCHBbIE MPOOJIEMBI PA3BUTHUS YEJIOBEYECTBA,
MOWCKa MyTeWd BBIXOJA W3 TIOOATBHBIX JKOJOTHYECKUX NPOOIeM U OOeCTieHeHUS
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PAallMOHAIBHOMY HCIIOIB30BAHHUIO MPHUPOIHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMUECKUX 3HAHUMN B LIEJIAX MOBBIIICHUS
oO1Ieil KyJIbTyphbl, €CTECTBEHHO-Hay4YHOM TpPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(GyHKIMOHAJIBHOM TIPAaMOTHOCTH  OOydarommxcs, (GOpMHUPYEMON TMpU  U3YYEHHUH
Oouosoruu;

NOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHMSI, HCHOJb3YEMbIX B €CTECTBEHHBIX
HayKax, COCOOHOCTH HMCHOJb30BaTh MOJy4YaeMble 3HAHUS JUIsl aHAIM3a U OOBSICHEHUS
SBJICHU OKPYXAIOLIEro MUpPAa M MPOUCXOISIIMX B HEM HM3MEHEHUW, YMEHUE JIeJaTh



00OOCHOBaHHBIE 3aKJIFOUEHUS HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JTAHHBIX C
LEJIBIO MOTYYEHHsI TOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTh CaMOCTOATEIBHO HCIHOJB30BaTh OWMOJOTMYECKWE 3HAaHUA JUIA
peleHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JAESITENIbHOCTH, T'OTOBHOCTh OCYILECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEPEPHIBHOMY 00Pa30BaHUIO U caMO0OOpa30BaHUIO,
K aKTUBHOMY TOJTyYEHHUIO HOBBIX 3HAHUN 1O OMOJOTHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yNbTaTbl OCBOCHHS YyueOHOro mpenmera «buonorus»
BKJIIOYAIOT:  3HAUYMMble Uit  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIeHAYyYHbIE TMOHATHSA, OTpa)Xarolue
[[EJOCTHOCTh HAy4YHOM KApTUHBI MHpa H CHeuupuKy METOJOB IO3HAHMUS,
UCIIOJB3YEMBIX B E€CTECTBEHHBIX HayKaxX (BEIECTBO, SHEPrus, SBICHHUE, IMPOLECC,
CUCTEMa, Hay4HbId (AKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs,
ucclieIOBaHue, HaOJIOJIeHUEe, MU3MEPEHHE, DKCICPUMEHT U JIPYTHE); YHUBEPCAJIbHbBIC
y4eOHbIe  jAeicTBUs  (TIO3HABATENIbHbIE, = KOMMYHUKATHUBHbBIC,  PETYJISITUBHBIC),
obecnieunBaronie QGopmupoBaHue (Q(YHKIIMOHAIBHOM TIPaMOTHOCTH U COIMAJIbLHOM
KOMIIETEHIIUU O0YYarOUIUXCs; CIOCOOHOCTh OOYYarOUIUXCSl HUCIOJIb30BaTh OCBOCHHBIC
MEXIMCIMIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS U YHHUBEpCAJIbHbIE Yy4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COMAIIBHOM MPAKTHUKE.

B pesynbrare uzyueHusi OMOJIOTUH HA YPOBHE CPEIHEro oO0Iero oOpa3oBaHus y
oOyuarorerocsi OyayT c(OpPMUPOBaAHBI IMO3HABATEJIbHBIC YHHUBEpCAIbHBIC YyUeOHBIC
JIEUCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAIbHBbIC Yy4E€OHBIC JEUCTBUS, PEryJIsSTUBHbBIC
yHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, COBMECTHAS JICSITEIIBHOCTb.

MertanpenMeTHble  pe3yJbTaThl OCBOCHHS IMPOTPAMMBI  CPEAHEr0  OOIIEro
0o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBJiaieHne YHHBEPCAIbHBIMHI YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a3oBbIe JJIOrHYECKHE AeiiCTBUS:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U AKTYyaIM3UPOBATH MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

MCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJIOTUUECKOTO MBIILICHUS (aHau3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukaiuu, o0000IIEeHUs), PacKpblBaTh  CMBICI
OMOJIOTMYECKUX TOHATUHN (BBIACISITh UX XapaKTEPHbIC MPU3HAKK, YCTAHABIUBATH CBI3U
C APYTUMU MOHATHUSIMU);

ONpENeNATh LEeNH JIeITENbHOCTH, 3aJaBas mapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

WCIIOJIb30BAaTh OMOJIOTMUECKUE TOHATHS I OOBsICHEHUS (PAKTOB U SIBICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, IEAYKTUBHbBIC, [0 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJIICHUSIX,
(bopMyJIMPOBAThH BBIBObI U 3aKIIFOUCHUS;

MPUMEHSIThL CXEMHO-MOJIEIIbHBIE CPEACTBA ISl TMPEIACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOILUEHUN B M3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TAKKE MPOTHUBOPEUUI
Pa3HOTO PO/Jia, BHISABICHHBIX B Pa3IMYHBIX HHPOPMAIITMOHHBIX HCTOYHUKAX;



pa3zpabarbiBaTh IUIaH pELIEHUS MNpoOJeMbl € YUYETOM aHalu3a HMEIOIIMXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIbTAaTOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOJHATH pabOTy B YCJIOBHUSX PEAIbHOTO, BUPTYaJIbHOIO H
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICCTBUS:

BJIQ/IETh HaBBIKAMH Y4E€OHO-HUCCIEIOBATEIbCKOW U TMPOCKTHOW JEATEIbHOCTH,
HaBbIKaMH Pa3pelIeHUs Ipo0ieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
IOUCKY METOJOB PELICHMs] NMPAaKTHUUECKUX 3a]ad, MPUMEHEHHUIO Pa3jMYHbIX METO/0B
NO3HAHMUS,

UCIIOJIb30BaTh Pa3jMyYHble BUABI JEATEIBHOCTH MO IMOJIYYEHHIO HOBOTO 3HAHUS,
€ro MHTEpIpeTalty, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B YUEOHBIX CUTyallUsiX, B TOM
YHCJie TIPU CO3/1aHUU YUYEOHBIX U COLIMATIbHBIX MPOEKTOB;

(GopMHpOBaTh HAYYHBIA THUN MBIIUICHUS, BIAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M  (POPMYJIHpPOBATH COOCTBEHHBIE 3aJauyd B  00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3M M aKTyalUu3upOBaTh 3aJa4y, BbIJBUTATh
TUINIOTE3y €€ PeLleHNUs, HAXOAUTh ApTYMEHTHI JUIsl JOKa3aTeIbCTBA CBOUX YTBEPKIICHUM,
3aJ]aBaTh apaMeTpbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUs 3aJa4d Pe3yibTaThbl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISAITh II€JICHANIPABIICHHBIM MMOMCK TEpeHoca CpEeICTB W CHOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh TMEPEHOCUTh 3HaHMS B IO3HABATEJIbHYIO U MPaKTUYECKYIO 00actu
KU3HEIEATEeIbHOCTH;

yMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpEIIaraTb OPUTMHAIbHBIE MOJIXOJbl W PEIICHHS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOusi,  HAy4yHO-TIONMYJISIPHOM  JUTeparype, OHMOJOrMYECKHX  CIIOBapsX H
CIpaBOYHMKAX, KOMIBIOTEPHbIX 0Oa3ax MJaHHbIX, B VHTepHeTe), aHaIU3UpOBATH
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

(bopMyIIMpOBaTh 3aMPOCHl U MPUMEHSTH PAa3IUYHbIE METO/IbI IPH TIOUCKE U OTOOpE
Oononornyeckoi nHGOpMAIIHN, HEOOXOUMOM JIJIsl BBHITIOJHEHUS YYeOHbBIX 3a/1a4;

npuobperaTb  OMNBIT  UCHOJB30BaHUS  MH(OPMALKUOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUM, COBEPILIEHCTBOBATh KYJbTYPY AKTHUBHOTO HCIOJIb30BAHUS PaA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BIOMPATh ONTUMANIbHYIO JOPMY MPEICTABICHUS OMOJIOTMUECKON
uHpopmaiuu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULIBI, PUCYHKU U JPYTOE);

MCITIOJIb30BaTh HAYYHBIN SI3bIK B KQUE€CTBE CPEACTBA MPHU padOTe ¢ OMOJIOTHYECKOM
uH(popmanuen: NpUMEHSATh XUMHYECKHE, (PU3NYecKrhe W MaTeMAaTHYeCKUE 3HAKU W



CUMBOJIBI,  ¢opMmynbl,  abOpeBUaTypy,  HOMEHKJIATypy,  HUCIIOJb30BaTh  H
npeo0pa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HAaBBIKAMH PACIIO3HABAHWS W 3alTUTH HHGOpMAIMKA, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) obmennme:

OCYIIECTBIISATh KOMMYHHUKAIIMA BO BCeX cepax >KM3HU, aKTUBHO y4acTBOBATh B
JIAAJIOTe WK TUCKYCCUU MO CYILIECTBY 00Cyk)aaeMOl TeMbl (YMEHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBaTh  CYXKJEHHUSI OTHOCUTEIBHO BBINOJHEHUS TMpeajiaraeMoi  3ajadd,
YUYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIMN JIPYTUX YYACTHUKOB JUAJIOTa WUIIU
JIMCKYCCHUH);

pacno3HaBaThb ~HeBepOajbHBIE CpeACTBa  OOIIEHUs, TOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIIOK BO3ZHUKHOBEHUS KOH(JIMKTHBIX CUTYyalluil, YMETb
CMSITYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOaMU OOIICHHS W B3aUMOJICUCTBUS, TOHUMATH
HAMEPEHUS JAPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY U B
KOPPEKTHOU PopMme (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOKO TOYKY 3PEHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHMUMAaTh W WCIIOJIB30BaTh TPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaIbLHOU
paboThl TpU perieHur OMOJOTUYECKON MpoOsieMbl, 0OOCHOBBIBATH HEOOXOJIMMOCTH
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1auH;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JCHCTBUH C Yy4€ToM OOIIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUICKTHBRA,;

MPUHUMATH 1[EJIN COBMECTHOM JIEATETLHOCTH, OPTaHU30BBIBATh M KOOPUHUPOBATH
JIEUCTBUSI MO €€ MOCTHIKEHUIO: COCTaBJSATh IUIAH JIEMCTBUM, PACHPEICNIATh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAuye€CTBO CBOETO BKJIaJa W KaXJOT0 y4aCTHUKA KOMAH/bl B OOIIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh  HOBBIE TIPOEKTHI, OIGHWBATh HWJEW C TO3UIMH  HOBH3HBI,
OpPUTHHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3IMUHBIX CUTYAIUSX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

UCITOJIH30BATh OMOJIOTUYECKUE 3HAHUS JJIS BBISBJICHHS MPOOJIEM W UX PEIICHUsS B
KU3HCHHBIX M YUYCOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUUECKUX 3HAHUH IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M MOCTYIIKAaX IO OTHOIICHUIO K KUBOU MPUPOJIC, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJTbHO ~ OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIbHOCTb, BBISBIATH
npoOJsieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a7adydl B 00pa30BaTEIIbLHOU
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITEJTbHO COCTaBJISATh IJIaH PEIICHHUS MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTECHUH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTESHUN;



JieJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUpPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
peuieHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IMIMPOKOW 3PYAUILIMU B Pa3HbBIX
o0nacTax 3HaHHWM, TMOCTOSHHO TOBBINIATH CBOM 00pa3oBaTEeNbHBIM W KYyJIbTYpPHBINA
YPOBEHB.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJIBTATOB LENAM;

BJa/IeTh HAaBbIKAMM IO3HABATEJIBHON PEQPIIEKCHUM KAaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUNA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTAaTOB U OCHOBAaHWM, MCIIOJIb30BATh
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IIpM aHaIU3€ pPE3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI M AapPryMEHTBl JPYTHX IIpU AHAIW3E pe3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble  pe3yabTaThl  OCBOCHHS  COACp)KaHUA  Y4yeOHOro  MpeameTa
«buonorus» Ha yriayOonéHHOM YpOBHE OpPUEHTHPOBAHBI Ha oOecrieueHrne MpopuiIbHOTO
oOyuenus oOydaronuxcs omosoruv. OHM BKIIOYAIOT: CIIeU(pUUSCKUe I OHOJIOTHU
HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUW MO OCBOCHUIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHWM, BUJBI JCSITEIBHOCTH IO TMOJYYEHUIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, @ TAKKE€ B PEAIbHBIX >KM3HEHHBIX CHUTYallUsX.
[IpenMeTHbIE pe3yabTaThl MPEACTABICHBI IO TOJaM U3yUYEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO nipenamera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
NPUPOJIBI U PEHICHUU MpoOJIeM PalMOHAIBHOTO MPUPOJIONOIH30BaHUS, O BKJIAJIE
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJCHUC CUCTEMOMH OMOJIOTMYECKUX 3HAHUM, KOTOpast BKJIFOYAECT:
OCHOBOITOJIATAIOIINE OWOJIOTHYECKUE TEPMUHBI U TOHATHUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISIMs, CAMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTHMYECKHE TEOpuHu (KjieTouHas Teopus T.
[ITganna, M. Ilneiinena, P. BupxoBa, XpoMOCOMHasi TE€OpUs HACIEICTBEHHOCTH T.
Moprana), yuenust (H. M. BaBunoBa — o 1meHTpax MHOTOOOpa3usi M MPOUCXOKIACHUS
KYJbTYPHBIX pPacTEHUI), 3aKOoHbI (eAMHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJIEHUS,
paclienyeHusi, YUCTOTHl TameT, He3aBUCUMOro HaciegoBanusi [. MeHnens,
TOMOJIOTMYECKUX PSJIOB B HacieACTBeHHOW wu3MeHunBoctd H. WM. Basuiosa),
MPUHIUIBI (KOMIUIEMEHTAPHOCTH);



BJIAJICHUE OCHOBHBIMHM METOJAMHM HAy4YHOTO T[O3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX  HCCIEAOBAHMSX  JKUBBIX  OOBEKTOB  (OMHMCaHHME, H3MEpPEHHE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIACIATh CYLIECTBEHHbIE IMPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT M
9YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIE OaKTepui,
rpuboOB, pacTEeHUM, KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPIraHOB
pacTeHul, *UBOTHBIX, YEJIOBEKA, MPOLIECCOB >XU3HEAEATEIbHOCTH, MPOTEKAIOIMINX B
OpraHM3Max pacTeHHH, JKMBOTHBIX W YeJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: oOMeHa
BelIeCTB (MeTaboJM3M), TpPEBpaIllleHUs] JHEPruH, OpOoXKEeHHs, aBTOTPOGHOTO U
reTepoTpo(HOro THUMOB MUTAaHMS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meno3a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPUOHAIBLHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUYAIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca, MCKYCCTBEHHOIO 0TOOPa;

YMEHUE YCTAHABJIMBATh B3aUMOCBSI3U MEXKAY OpraHOMJIAaMH KIETKM M UX
(GYHKIUSAMU, CTPOEHUEM KIIETOK pa3HbIX TKaHeW M UX (QyHKUUSMHU, MEXKIY OpraHaMu U
CHUCTEMaMH OPTaHOB y PACTEHUH, KUBOTHBIX M YETOBEKAa W UX (DYHKUIUAMHU, MEXKIY
CUCTEMaMHU OPraHOB M HUX (PYHKUUSMH, MEXKAY 3TarnaMu OoOMEHa BEIECTB, dTalamMu
KJIETOYHOTO IUWKJIA M >KA3HEHHBIX IMKJIOB OPraHW3MOB, 3TallaMd >MOPHOHAIBHOIO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM U (paKTOpaMu cpebl OOUTaHUS;

YMEHHE BBISIBISITH OTIMYMTEIbHBIC TMPU3HAKA JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCHOJb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHOJIOTUYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JUIS JOKa3aTeJbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMAaTUYECKUX IPYyII;

yMEHHE pelaTh OWOJIOTMYECKUE 3aJaud, BBIABIATH MNPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY HCCIENyeMbIMU OMOJIOTMYECKUMHU MpOLEeccaMu M SIBJICHUSIMH, J€1aTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOHATH Ja00OpaTOpHBIE U MpaKTUUeCKue paboThl, COOMIOAATh MTpaBuia
npu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYJOBAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys 1eJIb UCCIEI0BAaHUS, aHAIU3UPOBATh MOJYYEHHbIE PE3yJIbTaThl U JENaTh
BBIBO/IHI,

YMEHHME YyYacTBOBaTh B Yu€OHO-UCCIEAOBATEIbLCKOM paboTe 1Mo OuOoJIOTHH,
HKOJOTUM M MEJIWILIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOILECTB, U
nyOJIMYHO NMPEACTABIIATH NOJYyUEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEPEHIUsX;

YMEHHE OLIEHMBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX HCCJIEIOBAaHUI B 00sacTu
OMoNOrMM W MEIUUUHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HaITpaBJIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymed mpodecCuoHaTbHON
JESITEIbBHOCTH B 00JacTh OWOJOTHM, MEAMIMHBI, OUOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOI0 XO3SIMCTBAa, MHILEBON MPOMBIIUIEHHOCTH, YIIyOJsITh MO3HABATEIbHBIN
MHTEpEC, HANpaBJIECHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONIECH mNpodeccuu u
NPOJOJDKEHHE  OMOJIOTMYECKOTO  00pa3oBaHMsl B OpPraHM3alUsAX  CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHbIe pe3ynabTaThl OCBOEHUS yueOHOTO nipenamera «buonorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUM O MECTE U PO OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMU COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B



MO3HAHWU 3aKOHOB MPUPOJBl U PEIICHHUU DKOJIOTMYECKUX MpOoOJeM YeloBeuecTBa, a
Tak)k€ B PEHICHUH BONPOCOB pAlMOHAIBHOTO MHPHUPOAOINOIB30BAHUS, U B
dbopMHUpPOBaHUY IEHHOCTHOTO OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIIAC
POCCHICKUX H 3apYyOSKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHE BIAJAETh CHCTEeMON OHOJOTMYECKMX 3HAHWW, KOTOpas BKIIIOYAET
OTIpE/ICTICHNUS U TIOHUMAaHHUE CYIIHOCTH OCHOBOIIONATAIONINX OMOJIOTUYECKUX TEPMUHOB
U TOHATUH (BUI, DKOCHUCTEMa, Omocdepa), OMOIIOTHUECKHE TEOpUU (IBOIOIMOHHAS
teopust Y. /lapBuHa, cuHTeTHyeckas Teopus 3Boironnn), yuenus (A. H. Ceepuosa — o
OyTaX W HampaBleHusx sBomtouuu, B.J. Bepnaackoro — o Ouocdepe), 3aKOHBI
(renetnueckoro paBHoBecus k. Xapau u B. BaitnGepra, 3apospieBoro cxojactsa K.
M. bapa), npaBuna (munumyma FO. JIubuxa, sKOJIOrHYecKON HUPAMHIBI YHEPTUH),
runotessbl (runoreza «mupa PHK» V. 'unbepra);

yYMEHHUE BIIaJIETh OCHOBHBIMU METOJAMH HAyYHOI'O MO3HAHMS, UCIOJIb3yEeMbIMU B
OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX O0BEKTOB U HIKOCUCTEM (OMHMCAHKE, U3MEPEHHE,
HaOJIOZICHUE, DJKCHEPUMEHT), CIOCO0aMM BBISBICHHS M OLIEHKH aHTPOIIOTCHHBIX
W3MEHEHU B IPUPOJIE;

YMEHHE BBIJCISITh CYIICCTBEHHBIC MPU3HAKU: BHIOB, OMOTEOIIEHO30B, YKOCUCTEM
u Ouocdepbl, CTAOUIM3ZHPYIOLIErO, ABMXKYILIETO M Pa3pbIBAIOIIET0 E€CTECTBEHHOTO
oTOopa, aIONaTpUYEeCKOT0 W CHMIIATPUYECKOTO BUI000pa30BaHUs, BIMSHUA
JBUKYIIUX CHJI DBOJIOIUMU Ha TeHO(DOH I MOMYJISIIIAH, TPUCTIOCOOJICHHOCTH OPTaHU3MOB
K cpele oOWTaHUs, YepEeOBaHWs HAMPABICHUN 3BOJIOIUH, KPYTOBOPOTA BEIIECTB U
MOTOKA PHEPTUH B IKOCUCTEMAX;

YyMEHUE YCTAaHABJIMBATh B3aMMOCBSI3M  MEXKAY TNPOILIECCAMHU  SBOJIOIHUH,
JMBIDKYIIMMH  CUJIAaMH  aHTPOIOTE€HE3a, KOMIIOHEHTAMU pAa3IHYHbIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUe BBISIBIISIT OTINYUTEIbHBIC MPU3HAKU YKUBBIX CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, AOMOTHYECKMX M OHOTHYCCKHX
KOMITOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€ OpraHU3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX
M3MEHEHUN B SKOCUCTEMAaX CBOCU MECTHOCTH;

YMEHHE  WCMOJh30BaTh  COOTBETCTBYIOIIME  apTyYMEHTBHI, OHOJIOTHUYECKYIO
TEPMHHOJIOTHIO W CHMBOJIMKY JUIS JOKa3aTelbCTBa POJCTBA OPTaHM3MOB pPa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aMMOCBSI3M OPTraHW3MOB W CpPEIbl OOWTAHUS, CIMHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAHEHUS MHOT000pasvs BHIOB U SKOCUCTEM
KaK YCJIOBHS COCYIIECTBOBAHUS MTPUPO/IBI M YEIOBEUECTBA,;

yMEHHE pellaTh OMOJOTUYECKHE 3aJaud, BBISBISATH MPUYUHHO-CIICICTBECHHBIC
CBSI3M MEXIY HCCIECTyeMbIMH OHOJOTHYECKUMH MPOIECCaMU U SIBJICHUSIMU, Je1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YJIbTATOB,;

yMEHHUE BBITIOHATH Ja00OpaTOPHBIE U MPpaKTUUECKHe paboThl, COOMIOAATh MTpaBUia
pu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

yMEHHUE BBIIBUTATh THUIIOTE3bI, TPOBEPATHh WX IKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynupys 1eJIb UCCIIEIOBAHUS, aHAIU3UPOBATh TOJYYCHHBIC PE3YyIbTAaThl U JEIaTh
BBIBOJIBL;

YMEHHME YyYacTBOBaTh B Yue€OHO-UCCIEAOBATEIbLCKOM paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEIWIIMHE, MPOBOJUMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOINECTB, M
MyOJMIHO MPEACTABIIATH MOJYyYCHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOHPEPCHITUAX;

yMEHHUE OIICHUBATh THIOTE3bl U TCOPUU O TPOUCXOKIECHUHU >KU3HHU, YeJIOBEKa W
YeIOBEYEeCKNX pac, O TNpPHUYMHAX, TMOCIEICTBUAX U CIOoco0ax MpenoTBpalICHHUS
I00ANBHBIX M3MEHEHH B Onocdepe;



YMEHUE OCYUIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHaTbHON
JeSATEIbHOCTH B 00JacTH OWOJIOTHH, DKOJIOTMH, MPUPOJONOIb30BaHUS, MEAUIMHBI,
OMOTEXHOJOTUM, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOTO XO3SICTBA, MHUIIEBOU
MPOMBITIUICHHOCTH,  YTIyOJsATh IO3HABATEIbHBI WHTEPEC, HAMpaBICHHBIM Ha
OCO3HAHHBIA BBHIOOP COOTBETCTBYIOMICH MPOo(eccru W MPOI0DKEHUE OMOJIOTHIECKOTO
o0pa30BaHUs B OPTAaHU3AIUAX CPEIHETO MPOPECCHOHAIBHOTO 1 BBICIIETO 00pPa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanmue
(undposbie)
pa3aesioB U TeM Koutpoabsnbie IIpakTuueckue
n/ Bcero oOpa3oBaTejibHbIE
NporpamMmabl padoThI padoThI
n pecypchl
1 buonorus kak Hayka 1
9 JKuBbie cucTEMEI U UX 9
U3y4yeHue
3 Buomorus kierku 2 0.5
XuMuueckast
4 10 1

opraHu3anus KJICTKH

Crpoenue u GyHKIUU

5 8 2
KJICTKH
OOMeH BeIIECTB U

6 MIpEBpaIlCHUE SHEPTHH B 9 1
KJICTKE
HacnencrBennas

7 uHpopmanus u 9 0.5
peanu3anus e€ B KICTKE

8 Ku3HEHHBIN UK 6 1
KIICTKH

9 Crpoenue u GyHKIUU 17 15

OpraHU3MOB

PasmHoxeHne n
10 8 1.5
pPa3BUTHE OPraHU3MOB

I'enernka — Hayka o
HACJIEJICTBEHHOCTHU U

11 2 0.5
W3MEHUYUBOCTH
OpTaHU3MOB
3aKOHOMEPHOCTHA
12 p 10 1
HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
U3MEHUYUBOCTH
14 ['enernka uemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1

16 buorexnonorusa u 4
CHHTETHYECKAst OMOJIOTHUS

17 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102 0 13




11 KJIACC

Ne
n/n

HaunumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

3apoxIeHue u
pa3BUTHE
9BOJIFOLIMOHHBIX
MPEJICTABICHUI B
OHoIorun

MukposBontonus u
€€ pe3ybTaThl

KoaunuyecTBO 4acoB

Bcero

14

KonTposabHbie
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchl

MakposBontouus u
€€ pe3ybTaThl

[IpoucxoxaeHue u
pa3BI/ITI/Ie JKU3HU Ha
3emiie

IIpoucxoxaenue
yeJoBeKa —
AHTPONOTECHE3

DKOJIOTHSl — HayKa O
B3aMMOOTHOLIEHUSX
OpraHu3MOB U
HaJIOpTraHU3MEHHBIX
CHUCTEM C
OKpYKaroleun
cpenoit

Opranusmel 1 cpena
oOuTaHusA

DKOJIOTHA BUIOB U
MOIYJIALHUI

15

10

1.5

0.5

1.5

0.5

OKonorus
COOOIIECTB.
ODKOJIOTHYECKHUE
CHCTEMBI

12

0.5

10

11

12

buocdepa —
riaodanLHas
JKOCHCTEMA
YenoBek u
OKpYKaroIias cpenia

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

7.5




