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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanum»,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHoN obnactu «EcTecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
nuddepentpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
IpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C mpodopueHTanuend 00Yy4aIOUXCS W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
eI M 3ajadax u3ydeHuss ydeOHoro mpenmera «buosorus» Ha yriyoiéHHOM
YPOBHE, OIpeneseT 00s13aTreabHoe (MHBAPUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXMPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBs3€H, JOTUKKA ydeOHOro Impoiiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh HA TOCJENYIONIee pa3BUTHE OWMOJOTMYECKUX  3HAHWH,
OPUEHTHPOBAHHBIX HAa (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe 1Mo OWOJIOTUM Tak)Ke TMOKa3aHbl BO3MOXXHOCTH y4eOHOro MpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJIEpKaHUS OMOJOTMYECKOTO O00pa3oBaHMsS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHbiii ipeameT «buonorus» Ha ypoBHE CpeIHEro ooImero oopa3oBaHuUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuIMpeHre U yriiyOJieHHe 3HaHUUA 00ydYarolUXcs O >KMBOM MpHUpOjE, OCHOBAX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUIEMY IOIYYCHHIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOTY4alOT pa3BuUTHE. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX KHU3HH,
JOTIOJTHUTENBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEECHUS TPUKIAAHOTO U IIOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHMUSMHM, IOJYYEHHBIMU OOYyYalOIIMMUCS MPH H3yYECHUU
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMMmbl 1o ydyeOHOMYy mnipeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIIOLIMK OPraHUYECKOTO MHUpa Ha 3eMile,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMU PA3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJOTUH W CUHTETHYECKOU
OMONOTHH, aAKTyaIM3UPYIOTCS 3HAHMS OOydYaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, UAEH, MPUHIUIIOB U IIPABUII,
JIeXKAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMyJIsIuH,
OHMOLIEH03a, SKOCHCTEMbI, O BBLAAIOUIMXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHUE BAKHEUITUX OMOJIOTMYECKUX U SKOJOTUYECKUX TTPOOIIEM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOTr0 00pa30BaHus.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKHUX TEOPHUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CeJICKUUU, OWOTEXHOJOTMM M CUHTETUYECKOM OWOJIOTMM, MaJe€OHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B IMpuponae (HaOdIofeHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAIM3UPOBaTh U MCIHOJIb30BaTh OHOJIOTMYECKYH0 HH(MOPMALMIO; MOJb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpPYXKalIIeH NpUPOAHON cpeae, COOCTBEHHOMY 37I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO M  TEXHOTEHHOTIO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHA B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAaHUSIMM B OHWOJIOTMH, pEIIAeMbIMH €10 MpobjieMaMu, METOJ0JIOTHEN
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAaHUE Yy 00YyYaIOUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHHE TpaBUi TOBEJIECHUS B MPUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocjeaywnemMy npohecCHOHAIBHOMY CaMOOIPEACICHNUI0, B COOTBETCTBUHM C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hegenmo), B 11 kinacce — 102 gaca (3 yaca B HeZlelmo).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISETCS y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgen, I'. Mennens, B. . Bepnanckuii, 1. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYCHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTb, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKH >XKKUBOro. JKW3Hb Kak (opMa CylIeCTBOBaHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3ydeHne XKUBBIX cUCTeM. Meroasl Omosormdeckord Hayku. HaGmromeHwe,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBuCUMOM 1niepeMeHHOU. [lnmanupoBanue okcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs PE3yJabTaTOB »JKcriepumeHTa. [lonsThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHASI e€QUHUIA >KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJl MEYEHBIX aToMOB, auddepeHInanbHoe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpoHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENS, PEareHTa, y4acTUe€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkuu 6€IK0B. [lpuonsi.



Yraesoasl. MoHOCaxapupl, AMCaXapyuibl, OJUTOCAXapUIbl U MOJTUCAXapHUIbIL.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdOoOHEBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurnmuuepunsl, $ochonunuasl, BOCKH, CTepouabl. buonorumueckue GyHKIUU
munuaoB. OOIue CBONCTBAa OMOJIOrMYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupoze», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOAEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MOJIeKyn JHnuAoBy», «HyKIeMHOBBIE KHUCIOTBI»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopnass  padora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuorumyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapuoTHUecKoil kineTku. Knetounas crenka OakTtepuil u apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapHUOTHYECKOU KJIETKH.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcHOpT BelecTB Yepe3 IIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

[Murornasma. [{utozons. Lurockener. [IBuxenue nuroruiazmbel. OpraHouabl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaky, JIM30COMBI, UX CTpoeHHE M (yHKIUH. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkius ammapata ['onsmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosnn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoscoenue mumoxonopuii u nracmuo. Cumoduoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactui. llepBuunble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUABl  (DOTOCMHTE3UPYIOMIMX  AYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouasl kieTku CTpoeHue M (QPyHKIIMM HEeMeMOpaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHoU 00010uKu 6 mumose. AHoephbiil
MPAHCcnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CtpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHS KIETOK pa3IMYHbIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PACTUTENIBHBIX KIIETKAX).

IIpakTnueckass  padora  «/3ydeHue  [BWKEHHUS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DOepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOIO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. benku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOpBI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHue pa3nuyuHbIX (HaKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
bocdopmiupoBanue. Iuepeus memodpanHo2o epaduenma npomonos. Cunme3



ATD: paboma npomonnou ATD-cunmasel. IlpeuMyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», « DHEpreTHUeCKuil oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTanasbl)y.

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJ, ero cBoicTBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amuHOkucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, XK. Mano). MoaexynsapHvlie Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — Hekiierounbie (OpMBI JKU3HU U 00JUTaTHbIe Tapa3uThl. CTpoeHHe
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmezpayusi u ananuz b6orvuux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuii Kom», «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. [loaroroBka KIeTKH K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cunte3 JHK — penmukanms. [lpunnunsr perumkanuu JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenune xpomocoM. Temomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HayeHuUe
MHUTO3A.

Perynsinusg MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eubenu kiemox. «lLugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHue: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MUTO3 B KJIeTKaxX
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnasi pabGota «HaOmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoloHWAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4acCTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(bYHKIMI 1 paciooXKEeHHUs TKaHEeH B OpraHax pacTeHHI.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTHUBHbIE OpraHbl pacTeHuUi. Opranbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacreHuii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHum3MoOB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHW3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbImieuHas cucreMa. Peduiekc. CkeneTHble MBI U UX padoTa.

[Iutanue opranu3moB. I[lornomeHue BOABI, YIJEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOYHOE TNuIIEBapeHue. IIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YETIOBEKA.

Jpixanue opranu3MoB. JIpixanue pactenuit. J{pixanue ;xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beigenenne y
)KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



NO3BOHOYHBIX JKUBOTHBIX M yesoBeka. [louku. CtpoeHune M (yHKIIMOHHPOBAHHE
HeppoHa. OOpa3oBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3almyTa 'y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POcTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
Kene3pl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBIL. [IefiCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpsl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«IInmesapurensHas cucrema», «KpoBeHocHas cucrema», «JlpIxaresnbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpraenurensHas cucreMa», «OHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumednomonoctuele»y, «CxeMa  INHATaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHre maHapun», «BHyTpeHHeEEe CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTIJIOKOXHUX, UBbIE K3EMIUIAPbl KOMHATHBIX PAcTEHUM, repdapuu
pacTeHU! pa3HbIX OT/AEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEeH sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pasMHOXKEHMs:  [OYKOBaHHME, CHOPYJISLUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. KpoccnHrosep. buosornyecknii cmMpiCi
M€i03a M TIOJOBOro mporecca. Meio3 W ero Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoapiieBoe pazBuTHe. I'ameTorenes y >kMBOTHBIX. [10J10BBIE JKeEIIE3BI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. Pa3zButme ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoliormyeckoe 3HaY€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuUE U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuupl u cxembl: «BereratuBHOe pa3MHOXKEHHE», «THUIBI Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIIECHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOe pa3Buthe», «Pa3Buthe Malckoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
MarnopoTHUKA», «KU3HEHHBIN UK COCHBDY.

OOopynoBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Pabotsr T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE TIOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpau

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUUYECKHX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. lluTonormueckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HAcJEeIOBaHMS  NpU3HAKOB.  lluTosornmueckue  OCHOBBI  JTUTHOPUIHOTO
CKpCIIIMBAHUSL.

CuerienHoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuernieHHoe
HACJIEIOBAHUE T[C€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN aiienu3M. B3anmoaeincTBue HeEauIeIbHbIX TI'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
Takke (PU3MOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTmdyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBbiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOX€eCTBEHHBIN alIeNIn3M», « B3auMo1ericTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JEMOHCTpPAllUM CLEIUICHHOTO HAacJleIOBaHUsl NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3ydeHue  pe3ysbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON HM3MeHYnBOoCcTH. HopMa peakiuu npusHaka. BapuarmoHHbIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTallUOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTranmoHHass W3MEHYMBOCTb. BuIbl MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTU MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKHX pSAJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U ONUSEHOMUKA, pONb ONUSEHEeMUYECKUX Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTammii.



OO6opynoBaHue: XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

I[IpakTuyeckas padora «Mytamuu y jApo3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIPENEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I1P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YesIOBEKA. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HayeHUEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XHUMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karomie cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. U. BaBunoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctH H. . BasumioBa, ero 3HaueHue I
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBI U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PanmnanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3KkOpoACTBEHHOE  CKpeluBaHWe, Wiu  UMHOpuauHr.  HepojacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTenui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexuuny, «OTnanéHHas rudpuanzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydeHne copTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJB3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKaHEBbIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.



Knerounass mHxeHepus. MeToapl KyJbTyphl KIETOK M TKaHEW PACTEHUN U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss W COMaTHYECKUN
smOpuoreHe3. lcrosnb30BaHWE TalIOWJOB B CEIEKUMU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKIus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DPA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
KoHcTpyupoBanue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCT)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEPUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouotexnonoruu. IloctrenoMuas uudposas meaununa. [1LP-
JMarHoctuka. MeTaOoJIOMHBIM aHaIW3, TEHOIEHTPUYECKUM aHaau3 MnpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYETaHWEM TEXHOJIOTMM TpEXMEpPHOro OMONpPHHTHHra U ckaddoiaauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHus KOMOMHHUPOBAHHOM
3anuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
¢bynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOJIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX POTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
OonoJioruu

OomonmonHas Tteopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1He CHIIbl 3BOIOUNMH BUIOB 110 Y. J[apBHHY (BBICOKas HHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunTeTnyecko Teopun dBomonun (CTD). HeltpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoii mnpupoasl (o K. Jlunuero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (popMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MapuipyTta nyremectBus Y. Japsunay, «Haxoaku Y. Jlapsunay, «DopMbl 60pbrObI
3a cymiectBoBanue», «llopoabl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KanmycTbl», «[lopojbl TOMaIIHUX JKUBOTHBIX», «Cxema 00pa30BaHuUsi HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHUJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTapHasl €AUHULIA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3us M CTPYKTypbl mnonyisauuil. M3meHenue
reHooH/a TOMYJSUHUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOPHI (IBUKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTMBHas u3MeHUHMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisauusx. Oddexr
OCHOBartensl. Jgpgpexm oOymuinounoeo 2opaviuika. CHUdCEHUE 2eHemUUecKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3gpgpexma Opeticha 2ernos 6
bonvuux U Mmarvlx  nonynayusx.  Mwurpanuu.  M3onauus  TOMyJISIUR:
reorpaduyeckas (MpocTpaHCTBEHHAs1), OMoJIOrudecKkast (pernpoayKTUBHas).

EctecTBeHHbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pynTuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLMUU.
Bo3HukHOBeHHE  mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opraHu3MoB: MOP(HOJIOTHYECKUE,
duznonornyeckue, - OMOXUMHUYECKHE,  ToBedeHYeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsius — kiodeBor (aktop BuaooOpazoBanusa. Ilytu u
CIIo0COObI BHJI000pa30BaHMS: ajuIonaTpU4YeCcKoe (reorpacduueckoe),



CUMIIATPUYECKOe  (IKOJOTUYECKOE),  «MTHOBEHHOE»  (IOJIMILIONAU3AIus,
rubpuauzanus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp  sBomronmoHHO#l  OuWojoruu B pa3paboTKe HAyYHBIX METO/OB
coXpaHeHHs1 OMopa3zHooOpa3usi. MUKpPOIBOIIONMS U KOIBOJIIOIUS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpanun

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

Tabmuipt 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa BUaa», «Cxema MmposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuxyiue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmy,
«l'eorpaduueckass M30JSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlonysiiimoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTBY, «Cxema
NEHCTBUSL €CTEeCTBEHHOro ot1bopa», «DopMbl OOpbOBI 32 CYILIECTBOBAHUEY,
«MHaycTpralIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buaa», «Bunel-nBovinukn», «CTpykTypa BuAa B
npuposie», «Crocodsl Buao0OpazoBaHus», «leorpapuueckoe BUI000pa3oBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PA30BAHHUE BHUJIOB CHUHUID),
«ITomunnonael pacteHuin», «KamycTHo-peeuHblil THOpUI.

O6opynoBanue: repOapyuu pacTeHUM, KOJJIEKIIUU HACEKOMBIX, Uydesia NTUIl U
3BEepell C MpUMEpaMH Pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyenaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yecKkue METOJbI
u3ydyeHus oHBomouud. llepexomnbie ¢GopMbl W QUIOrEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojouud. CpaBHeHUE QIOpBI U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emuu. Bumbi-
SHAEMUKHU U PETUKTHIL.



OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METOMbl U3YYEHUS
ABOIONMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbIL.
PynumenTapHble  opraHbl M araBu3Mbl.  MOJIEKYISpPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKME  METOJbl  M3YyYEHHsS  SBOJIIOLUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U IBOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKYuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkelns.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUH PsiI JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodurer»,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30HBI 3eMian», «Jlpeii KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBbIE OpraHe», «PyauMeHTbI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpPaBJIEHUS 3BOJIOLUNY, «OO0LI1e 3aKOHOMEPHOCTH 3BOJIIOLIUN Y.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHple TUMOTE3bl MNPOUCXOXKIACHUS >KM3HM Ha 3emiie. AOuWOreHe3 u
naHcnepMusi. JloHaydHble IPEJICTaBICHUS O 3apOKJICHUU KU3HU (KPEAMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUe onbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHU4YECKOU JBOJIIOLIUU. [Lmanerapuas
(reomoruueckas) SBOJIONUSA. XHMHYECKas OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHnyeckux BewiecTB W3 Heoprannueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBathHas rtumnoteza A. U.
Onapuna, runore3a nepBuyHoro oyiabona k. XosnaeitHa, reHeTHdecKasi runoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

HUcropus 3emnn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHe
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENnbHasE U a0CONIOTHAs
reoXpOHOJIOTHS. [ €0OXpOHOIOrMUeCKas IKaia: 0HbL, 3Pbl, IEPUOBI, SIIOXH.



HavanpHble 53Tanbl OpraHWyecko HBodtoLMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJIOT MEPBBIX Ha 3emMiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3YKApUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIONHMM BHICIIUX pacTeHWil. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tanbl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OW,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIornyecknx mnpoueccoB. [losBIeHHE M pacUBET XapaKTEPHBIX OPTaHU3MOB.
VYrneoOpa3zoBaHHE: €0 YCIOBUS U BIMSIHUE HA T'a30BbIH COCTAaB aTMOC(]EpHI.

MaccoBble BBIMUpPaHUsI — 3KOJOTMYECKHE KPU3UCHI mpouuioro. [Tpuunnasl u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobiema coxpanenus OmopaznooOpasusi Ha 3emIie.

CoBpeMmeHHas cuctema opraHudeckoro mupa. IlpuHnunel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIbI OPraHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnaiumannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapumn, Ix. Xonnelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. ITactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBOMIOLMW»,  «l €OXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOIUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema >KuBOil mnpupoas», «CTpoeHue BHUpycay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkiierounsle Bogopocim», «Mxw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTHA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KuedHOmonocTHbIE,
«Ilnockue 4yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaronuecs», «IItuupy», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pe», «Pa3BuTHe XKU3HU B ME3030MCKOM 3pey», «Pa3BUTHe KU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOr0 MUPaY.

O6opynoBanue: repbapuy pPACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, YydYesla NTHLl W 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX HCKOMAEMBIX, MYJBKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast padora «MoaenupoBaHHE — ONBITOB
Muiepa—HOpu 1o n3y4eHnio abMOTeHHOTO CUHTE3a OPraHUYECKUX COCTUHEHUN B
NEepBUYHOM aTMOchepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yyeHue oCOOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune ye10BeKa — AaHTPOIIOIeHEe3

Paznesnsl 1 3a7a4n aHTPOIOIOTrUU. METOIBI aHTPOIIOJIOT U U.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHUA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CX0aCcTBO Yen0BEKa € )KMBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHUE YEIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHIECCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHolieHHue OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHME YenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEIKU YeJIOBEKOOOPa3HBIX 00€3bsH U
JM0/IeH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  npenenasl  Adpuku. YemoBek reimenbOeprckuii — oOmMEA  MPeoK
HEAHJEPTAIBLCKOTO YEJIOBEKAa M 4eJIOBEKA pasyMHOro. YenoBeKk HeaHAEpTaTbCKUN
Kak BHJ JIIOJIEH XOJOJHOTO KinmaTa. YemoBeK pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneisamMu AQpuku.
[TasleoreneTrka v nmajieOreHOMMKA.



DBOJIIOLIMST COBPEMEHHOTO uejloBeka. EcTecTBeHHBI OTOOp B MOMYJISIUAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaszuiickas),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMAHAS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONeHHOCTh YEIOBEKa K pa3HbIM YCIOBHUSIM OKpYKAarOUIEH Cpeabl.
Bnusnue reorpaduueckoit cpembl U Apedia reHOB Ha MOpPQOJIOTHIO U
(bU3HONOTHIO YeTIOBEKa.

MexaucuuIuinHapHsle  MeToAbl B ¢u3nyeckol  (Ouosornyeckoil)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS ~ AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YEJIOBEUECKUX NOMyJsiuuid. bruoconuanbHble HCCleOBaHUS MPUPOJBI YETIOBEKA.
HccnenoBaHue KO3BOMIOIUHN OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbDY, «/{BHKYyIIME CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IpEBO  YEIIOBEKa», «ABCTpalonuTeKk», «YemoBek  yMensli», «Yemosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl IBOJTIOLNH YEIIOBEKa», «Packl uemoBekay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJNOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢doTorpaduu Hax0I0K UCKONAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KHUCTU
HIMMIIAH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSIMOXOKICHUEM.

IIpakTnueckas padora «3yyeHne 3KOJIOrHYECKUX alaNTalui YEITOBEKA.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHMU3MEHHbIX CHCTEM C OKpYsKarollei cpeaou

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
sK0J0TuU. CBSI3b SKOJIOTUU C IPYTUMH HAyKAMH.



Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCNEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe U JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIIH.

3Hau€HHE OSKOJOTMYECKHX 3HAHWM [  4YeJOBEeKa. OJKOJOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JdeMoHCTpaMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTtopHas padora «3yuyenue METOL0B JKOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

Okozoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpONOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axkropos. [IpaBuino munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTb. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckui ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHambpHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak skojormyeckuid Qaxrop. [eiicTBue Temmeparypbl Ha
opraHu3Mbl. [ToiiKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojAJiep>KaHu0 BojgHOro Oananca. Knaccudukanus pacTeHUd MO OTHOLIEHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [lpucrnocoOieHuss OpraHusMoB K
JKW3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauunbie puTMbL. [IpucocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opraHu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie poOpMbI pacTEHUM: JEpEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUMU:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MYTyaln3M, KOMMEHCAIn3M (KBapTUPaHTCTBO, HaxJieOHHUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanwus. [I[puHIMT KOHKYPEHTHOTO UCKITIOYCHHS.

JleMoHCTpanun

Tabmuplt 1 cxeMmbl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€nnoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosormyeckre puTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBo», «llapasutuzmy», «Koukypenmus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repObapuM pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PaKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOMTAIOIIMUX B Pa3HbIX cpeaax,
repOapu M KOJUIGKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJIAIAIOMNX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKM3HU, repbapuu u
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlabopaTtopnasi padora «BrbisiBIeHHE MPUCTOCOOJICHU OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISIUU. [Tomymsiiuss~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0coOeHHOCTeW OMOoJIOrMK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHasi M TOJIOBAas CTPYKTypa, pPOKIAEMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyiasiuuu U e€ peryidinus. buoThuueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue JMHAMUKY nonyJisinud. KpuBble pocTa YHCIEHHOCTH MOIMYJISLUH.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKomoruyeckoil Huime Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. Xatumncona. Pasmepsl skonormyeckou
Huy. [loTeHnnanbpHas U peanTu30BaHHAs HULLIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl U HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buosorndeckue
WHBAa3UH YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJIAIINN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyysiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3komorndeckor Humu J[x. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUI, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass pabora  «IIpucnocoOneHuss ceMssH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. Csizu Mexmy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIbHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEAyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB M TOTOK HEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaud  dKOCUCTEMBl. buomacca u  mpomykuus.
DKOJIOTUYECKHE MUPAMUIBI UrCcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UMX TMPUYUHBL. AHTPOIOIEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHoe cooOuiectBo. bropaznoodpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.



[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmeusi 3aepA3HeHUl pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer  u  cxemMbl:  «CTpykrypa  OuoneHo3a»,  «IDKOocucTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIIMOHAIbHbIC
IpynIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BEHIECTB B IKOCHCTEME,
«llenn mutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TTUPAMHUIA THCEI,
«DKoNOTHYECKasl MUpaMuia OMoMacchl», «IKOJOTHYecKas MUpaMuia YHEPTHH,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
OHEPTUU B arporeHo3ey», «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJJIEKIIUU HACEKOMBIX, Uydesa NTUIl U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIENb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanrue ypoo3KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX 9KOCHCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHsSI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas 000Ji04ka 3€MIJIM, TJI€ CYIIECTBYET WIH
CyIIIECTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuit o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uocdepe. Obnactu 6uocdeps! u e€ coctan. )Kuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepnl. OcobeHHOCTH Guochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3ota). PUTMHUYHOCTE sSIBIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHBIE OMOMBI CYIIM:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIC U IIIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BLICOKOTOPhs. KiMMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaja 1
onocdepHbIX PYHKITUH.

JleMoHCTpauumn

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

Tabmuubl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpuUpoie»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Bozabl B mpupoje», «OCHOBHbIE OMOMBI cyliny, «Kiaumatudyeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiil jgec», «LIMpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0ias cpeaa

OKOJIOTUYECKHE KPHU3UCBl W WX NPUYMHBL. Bo3mencTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiMMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M KUBOTHBIA mMup. OxpaHa
PaCTUTENILHOTO W KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSL UYEIOBEUECTBA W MPUPOIBI.
PanronanbHO€ ~ MPUPOJOMOJB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBbHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanouvle ungopmayuonnvle cucmemsi, odecneuusarouwjue O00CmMyn K
uHgopmayuu no  CcoCMoAHUI0 OMOENbHLIX U008 U dkocucmem. (OcHOBbI



9Kopeabuiumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmuipt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOACIH YIIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPAa8oOCO3ZHAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTpa’XaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEIBHOCTU B MPOIIECCE peaiu3allid OCHOBHBIX HaIpaBJICHUIN
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YyBaKE€HUE
3aKOHA U MIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH WJCHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH MEPE.
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTUM, TMOHMUMAHUS 3HAYCHHS OHOJIOTMM B IMO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTENSIM, CO3/IAHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHPOBAHMS KYJbTYPbl 3[0POBbS U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX NMPUBBIYEK (yIOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH M CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHHUIO M C€amMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOIONIONB30BaHUEeM  (COONIOZICHUE  TIPaBWJI  TIOBEACHHS B TMPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
NPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHONW, KOMMYHMKATUBHON M COIIMAJIBLHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHANIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIi COBPEMEHHON LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
MCIIOJb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHOW TPaMOTHOCTU OOydYarommxcs, GopMupyemMoit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOW MAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Y4eOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COIMATBHOH KOMIICTCHIIMM OOYYaroIIUXCs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAC 3HAHWS W YHUBEpPCaJbHbIC YyYeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YIeOHbBIE NCHCTBHUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITCIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATHUM (BBIJACIATh UX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3M C IPYTUMH TTOHATHSIMH );

OTIpENCIATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS Il 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IIPUMCHSTH CXEMHO-MO/IENTbHBIE CpelncTBa JUIS IIpEeACTaBICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOUCKY METOAO0B PEUICHUS! TPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTEe Y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO UCIOJIb30BAHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMOJOrMYecKoM HMHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (u3nyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIMIOJHEHUS MpearaeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEUCTBHSI MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUS MO €€ OCTHKEHHIO: COCTAaBJATh IUIAH JICMCTBUU,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULHUH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anus:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH pEIICHUS MpoOJieMbl € YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YyJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh pEIIeHUS MO0 HUX
CHUKEHHIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi» Ha yriayOJaEHHOM YypOBHE OPHUEHTHUPOBAHBI Ha oOecleyeHue
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

chOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(enmHOOOpa3uWsi MOTOMKOB TEPBOrO IMOKOJICHHS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, HM3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IPOIECCOB JKU3HEACSITEIHHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIYy OpraHOWIAaMH KICTKH M HUX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaaMH KJIETOYHOTO MUK U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPryMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYs I€JIb KCCIEIOBAaHUSA, AaHAIU3UPOBATH TOJTYyYEHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE y4acTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKONM paboTe 1Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEJACTaBIATH  IOJIYYCHHBIC  pe3yJbTaThl HAa  YYCHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOP Oyayied npodeccuoHanbHOU
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIiayOJIsTh MO3HABATEIbHBIM
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpOAODKeHHEe OMOJIOrMYecKOro 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHUE BJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCUCTEMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBosmtoniuonHas Teopus Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS IBOJIIOIUN), YUCHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapaum u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FO. JIubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIEPUMEHT), CIIOCOOAMU BBISBJICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/JIE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouochepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUIECKOTO U CUMITATPUYECKOTO
BUJ1000pa30BaHUsl, BIUSIHUS ABMKYIIIUX CHJI DBOJIFOIMU HA T€HO(OHI MOMYJIAINH,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHus, YepeIOBaHUsl HaNpaBIeHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY MpPOLECCaMU SBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOINOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOHOTHYECKHMX M OHMOTHYECKHUX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI31 OPTaHU3MOB U Cpefbl OOUTAHNUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33a]]a4H, BBISIBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MpenoTBpallleHus
r00albHBIX U3MEHEHU B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIIyOJIsITh I103HABAaTEIbHBIA MHTEpPEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
1 buonorus kak Hayka 1 Bubmioreka LIOK
2 JKuBbIE CUCTEMBI I X U3YUYECHUE Bubmioreka LJOK
3 buonorus knetku 0.5 Bubmuoteka [IOK
4 XuMHYecKasi OpraHUu3aIus KICTKH 10 Bubmoreka [IOK
5 Crtpoenre u GyHKITH KICTKH 8 1 Bubmoreka LIOK
OOMeH BellecTB U MpeBpalleHrue YHEPTUH B
6 B peBpam P 9 1 Bubnuoteka LIOK
KIIETKE
Hacnencteennas napopmanus u
7 ! ) dop 9 0.5 Bubmoreka LIOK
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1 Bubmoreka [JOK
9 Crtpoenue u GyHKIIUUA OPTaHU3MOB 17 15 Bubmioreka LJOK
10 Pa3zMHOXkeHUE U pa3BUTHE OPTaHU3MOB 8 15 Bubmuoteka [ITOK
['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U
11 YK A 2 0.5 Bubmoreka [JOK
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 Bubmuoteka [ITOK
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 Bubmioreka LIOK
14 ['eHeTHKa YemoBeka 3 0.5 Bubmoreka [IOK
15 Cenekiusi OpraHu3MOB 4 1 Bubmoreka [JOK
16 brorexHonorus u CHHTETHYECKast OMOJIOTHS 4 1 Bubmoreka [JOK
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne n/m P Konrpoabnbie IIpakruueckue P
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

3aposkJeHIe U Pa3BUTHE IBOJIIOIMOHHBIX

1 POFA up 1 4 Bubmoreka [JOK
MpeJICTaBICHUN B OMOJIOTUU
Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2 Bubmuoteka [JOK
MaxkposBoitonus U €€ pe3yabTaThbl 6 Bbubmuoreka ITJOK
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha

4 P A P 15 1 15 Bubmoreka [IOK
3emuie

5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 Bubmuoteka [JOK
DKOJIoTUsl — HayKa O B3aUMOOTHOIIICHUSX

6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 Bubmoreka LIOK
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OUTaHMs 15 Bubmioreka LJOK
DKOJIOTHS BUJIOB U TOMYJISIIUN 0.5 bubmioreka LJOK
DKos0rus cood1IecTB. DKOJIOTHYECKHE

9 B 12 1 0.5 Bubmuoteka LIOK
CUCTEMBI

10 buocdepa — riodaibHas SKocUcCTEMA Bubmioreka LIOK

11 YenoBek U OKpysKarolas cpeaa Bubmoreka [JOK

12 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBas OpraHu3aius KUBBIX CUCTEM
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1

Knerounas Teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OMOJIOTUN
(xpomatorpadusi, snexTpodopes,
TuddepeHMaIbHOe HEHTpU(YTUpOBaHUE,
ITLIP)»

6 XUMHYECKUHN COCTAB KJIIETKU 1

MuHepalibHbI€ BEIlleCTBa KJIETKHU, UX
Ouosnoruyeckas poib

Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»

CaoiicTBa, ki1accuduxanys u GyHKuuu
0enKoB

10 Opranuyeckue BelecTBa KJIeTKH — 1




YTJIEBOABL

11 Opranuyeckuie BEeIeCTBA KJICTKU — JIMMUIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «MccrnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3IMYHbIX OPraHU3MOB)

13 Crpoenue u ¢pynkun ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOM OHONIOTHH

16 Tunsl knetok. [IpokapuoTnueckas KieTka
CrpoeHune 3yKapuOTUYECKON KIIETKH.

17 [TpakTrueckas pabota «/3yueHue cBOICTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)

[TosyaBTOHOMHBIE OPTaHOM bl KJIETKH:

20 MHUTOXOH/IPHH, TUIaCTUIbI. JIabopaTopHast 05
pabota «MccnenoBanue mIa3Moau3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Ctpoenue u GyHKINH s11pa
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5

CTPOCHUA KJICTOK pa3JINYHBIX OPTraHU3MOB»




ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3yueHue 1
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 1 0.5
pacuierieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIJICTKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1
27 ABTOTpOGHBII THII OOMEHa BEIIECTB
28 ®DoTocHHTE3
Xemocwurtes. Jlaboparopras pabora
29 «CpaBHeHHE TIpo1eccoB POTOCHHTE3A U 1 0.5
XEMOCHHTE3a)
AHaspoOHbIe Opranu3Mbl. Bunibsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE 1
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)
31 AdpoOHBIE OpraHU3MBbl. JTarnbl 1
SHEPreTHYecKoro ooMeHa
OHeprus MEMOpPaHHOTO TPaI€HTa IPOTOHOB.
32 Cunte3 AT®: pabota nmpotonHOi ATD- 1
CHHTa3bI
33 Peakninu MaTpudHOTO CHHTE3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 TpaHCHAIUS U €€ dTaIbl 1
36 KomupoBanue amunokucnot. Pons pubocom 1




B OMocuHTEe3€e Oelka

Opranuzaiys reHoMa y mpoKapuoT u

37
3YKapuoT

38 MosekynsipHble MEXaHU3MBbI 3KCIIPECCUU
I€HOB Y 9 YKapHOT
Bupycsl — BHeksieTOUHBIE (POPMBI )KU3HU U

39 oOnurarHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3anue MOoJIesIu BUpyca»

40 BupycHble 3a0051€BaHus Y€l0BEKa,
JKUBOTHBIX, PACTCHUH

41 HanorexHomornu B OMOJIOTUY U MEIULINHE

42 Ku3HeHHBIN UK KIETKHA

43 Marpuunsiii cuare3 JITHK
Xpomocomsl. JlTaboparoprast pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHKpOIpenaparax»

45 JleneHue KJIETKM — MHTO3
Tuns! kneTok. Kapnoknses u HUTOKHUHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKAaX KOHYMKA KOpEeLIKa Jiyka (Ha '
TOTOBBIX MHKpOIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIUKIIA KJIETOK

48 Opranu3Mm Kak equHOe 11eI0e

49 Txanu pacrenuii. Jlaboparopnas pabota 05
«M3ydyeHue TKaHEeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnas pabora «3yueHune TkaHeu 0.5

JKHUBOTHBIX)»




Opranbl. Cucremsl opranos. Jlaboparopnas

51 pabora «3yueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHwus»

52 Ornopa Tena opranu3MoB

53 JIBr>KeHHEe OpraHu3MOB 1

54 [Inutanue opranuzMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTeNbHas cCHCTEMA YelIOBEeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHnocHas cucrema o3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos 1

61 3amuTa y OpraHu3MoB 1

62 HMMMmyHHas cucTema 4enoBeka 1

63 Pa3paxuMOCTh U perynsinus y OpraHu3MOB 1

64 ['ymopanbHast peryssius ¥ S3HIOKpUHHAs 1
cHcTeMa KUBOTHBIX M YelIOBEKa

65 @opMBbI pa3MHOKEHUSI OPraHU3MOB

66 [TomoBO€E pa3sMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIabopaTopHas paboTta 1 05

((H3y‘ICHI/IC CTPOCHUS MMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPCIIapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
paboTta «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHue U pa3BUTHE paCTEHUM.
JlaboparopHas pabota «CTpoeHHEe OPraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHII»

0.5

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

76

OcCHOBHBIE TOHATHS U CUMBOJIBI TEHETUKHU.
JlaboparopHas pabota «JIpo3odria kak
00BEKT T€HETUYECKUX HCCHGHOB&HHﬁ))

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[Tpaktuyeckas padora "Hzyuenue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y npo3o¢puier"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEINBAHUS

0.5

0.5

77

AHanusupyroiiee ckpeuiuBanue. Hermomnnoe
JOMMHHMPOBAaHUE

78

79

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3y4yeHue pe3ynbpTaToB
JUTHOPHUIHOTO CKPEIUBAHUS Y APO30(PUIBI»

]_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBEI JII/II‘I/I6pI/I,I[HOI‘O

0.5




CKpELIMBAaHUS

80 CleruieHHOe HaclIeI0BaHKUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'eneruka momna 1
83 ['eHOTHIT KaK 1IETIOCTHASI CHCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, ®UBOTHBIX U YEJIOBEKA
85 N3meHunBOCTh NpU3HAKOB. Bubl 1
U3MEHYUBOCTH
86 MoudukaroHHast ©3MEHYNBOCTh 1
BapuanuonHnslit paa v BapualmoHHAs
KkpuBas. JJaboparopnas padota
87 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOTM(PUKATTMOHHOW N3MEHUYUBOCTH. '
ITocTpoeHnne BapuallMOHHOTO psifa U
BapUALMOHHON KPUBOI»
88 I'enoTHnMUeCKas U3MEHYUBOCTb. 1
KoMOuHaTHBHAS H3MEHYUBOCTh
MyrtannonHas U3MEeHYMBOCTh. [IpakTuueckas
89 pabota «MyTanuu y 1po30Qpuiisl (Ha 1 0.5
TOTOBBIX MUKpOIIpEnapaTax)»
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOIECCa. 1
DONUreHeTHKa 1 STTUTEHOMUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBiieHue U aHAJIN3 POJIOCTOBHOM '
92 MeToapl MEUIIMHCKON T€HETUKU 1
93 3HavYeHNE MEIUIIMHCKON TeHETUKH B 1

npeaoTBpalliICHUU U JICHCHUN I'CHECTUYCCKUX




3a001€BaHUl YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3y4ueHue copToB

94 . 1 0.5
KYJIBTYPHBIX PACTCHUU U TIOPO/] IOMAIITHUX
KUBOTHBIX)
MeTopl CEeNeKIIMOHHON paboTHI.

95 JlaGopaTtopHnas pabora «/3yueHue MeTo10B 1 0.5
CEJIEKLIUH PACTEHUIN»
JlocTrxeHus cenekuu pacTeHui u

96 KUBOTHBIX. [IpakTHueckas padota 1
«I[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3yICHHE U UCTIOJIb30BaHNE 1
TEHETUYECKUX PECypPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npousBojicTBa. [IpakTudeckas padora 1 0.5
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUI»

99 OcHoOBHBIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonoruun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 MenunuHckue OMOTEXHOIOTUH

102 PesepBHriit ypok. [ToBTOpenue, 06o61ieHue, 1
CUCTeMAaTH3aIHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 OpodoniionHast Teopust Y. JlappuHa 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIMS
5 [Tomymsius — sneMeHTapHas eAMHULIA 1
3BOJIIOLIMU
3aKOH reHETUYECKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsBIEHNE U3MEHUYMBOCTH Y '
oco0eill 0HOTO BHJIa»
8 OneMeHTapHbIe GaKTOPBI IBOTIOLUU 1
9 Dddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOPJIBIIIKA
10 Murpauuu. M30n0muu nonymsumii: 1
reorpaduyeckas, Ononormueckas
11 EctecTtBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOIOITUHN




12

[TonoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
HMO0aANTALUN Y PACTCHUH U )KUBOTHBIX»

[Tpumepbl IPUCTIOCOOICHUH Y OPTaHU3MOB:
MopdosiorHuecKue, GU3H0IOTHIECKUE,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparophuas padota «IIpucrnocobnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco000pa3HOCThY

0.5

0.5

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BHIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTHUAEMHUOJIOTHN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOTIOLUN

20

21

22

buoreorpaduueckre METOIbI U3yUEHUS
3BOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre MeToIbl U3yIeHHS
DBOJTIOLUHN

MOJ'ICKy.TISIpHO-TCHCTI/I‘-ICCKI/IG,
OHMOXMMHUYECKUE U MaTEMaTUUECKUE METOABI
HU3YUCHUS SBOJIFOITUU
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OO01mure 3aKOHOMEPHOCTH BOJTIOIHH

AnantuBHas paguanus. HepaBHOMepHOCTh

24 TEMIIOB HBOJIIOIUH

o5 Hay4Hble TUIIOTE3BbI TPOUCXOXKICHUS KU3HU
Ha 3emie

26 JloHay4HbIE MTPEICTABICHHS O 3apOXKIACHUU
KHU3HU

97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
HBOJIIOIIH

28 ['unoTessl 3apoXKACHUS KU3HHA
Hcropus 3emin 1 METO/IbI €€ H3yUCHHUS.

29 Jlaboparopuas padota «3yueHue u 05
OIMCaHME UCKOTMAEMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOBY

30 HauanbHble 3Tanbl OpraHnuecKon IBOIIOIIH

31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl YBOJIOIIH PACTUTEILHOTO

39 Mmupa. [Ipaktuueckas padora «3yduenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HBIX '
OTJIEIIOBY

33 OCHOBHBIE 3TaIbl SBOIIOIMH )KUBOTHOTO
MUpa
DBOJIONHMS )KUBOTHBIX. [IpakTHdeckas

34 pabota «3ydeHne 0cCOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX KHBOTHBIX)

35 PazButue xu3HM Ha 3eMIie Mo Ipam 1
nepuoaaM

36 MaccoBbie BBIMUPaHUST — YKOJIOTHUIECKHE




KPHU3HCHI IPOLLIOrO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO

37
0COOEHHOCTHU
38 CoBpeMeHHasl cHCTeMa OPraHUYEeCKOTO
MPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe
41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUN
yeJIoBEKA
MecTo 4enoBeka B CUCTEME OpPraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)»
43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHOIIIEHHE OMOJIOTHYECKHUX U
COLIMAJILHBIX (PaKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 [TaneoreHerrnka u mMajIeoreHOMHUKA
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pachl. [Ipaktuueckas padbota
48 «M3ydeHne 3K0JIOTMUECKUX a/lanTalui 0.5
YeJI0BEKa
49 MeXIUCIUTITMHAPHBIE METOIBI
aHTPOTIOJIOTUHI
50 3aporkIeHUE W Pa3BUTHE YKOJIOTUN
51 Mertoab! skonoruu. Jlabopatopnas padora 0.5




«I/I3yquHe METOJ0B 3KOJIOTHYCCKHNX

HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosorudeckue hakTopbl 1
Abnortnueckue GakTopsl. CBeT Kak

54 skosiorunueckuii pakrop. JlabopaTtopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
AbuoTtnueckue daxropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO TEMIIEPaTyphbI»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak

56 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 JXKuzHeHHble pOpPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHue OMOTHYECKHUX B3aUMOACHCTBUM

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN 1
OCHOBHBIE TIOKA3aTEIIH TOIYJISIIIH:

63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U 1

MI0JIOBAsI CTPYKTYpa




OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIUU

65 DKoJjoruyeckasi CTpyKTypa MonyJssiuu

66 JluHaMuyKa TOMYJISIUU U €€ PeryJIsius

67 KpuBblie pocTa YMCIEHHOCTH TOMYJISIIIHH.
Kpusble BbKUBaHUS
Dkonoruveckas Huia Bujaa. JlabopatopHas

68 pabota «IIpucmocobiaeHus CeMsH pacTeHUN 0.5
K pacceNeHuIO»

69 Bun xak cucrema nomynsiuii

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTrHYECKHUEe MUPaMHIbI

76 N3menenus coo0111ecTB — CyKIIECCUH

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI 03€P
1 peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, MYyCThIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabora 05

«M3ydenue u onucaHue ypoo3KOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepsl

86 KpyroBopoTsbI BeliecTs u
OMOTEOXUMHYCCKUE ITUKITBI

87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6uochepy

01 AHTpONOreHHoe BO3/1eHCTBHIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

03 OCHOBHbBIE IPUHIIMIIBI YCTOMUUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHoe MpUpOA0NOIb30BaHUE U

94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus
3emnn

95 O600mmenue mo reme «MUKPOIBOTIONHUS U €8

pe3yabTaThl»




O606menue o Teme «MaKkpoIBOIIOIUS U €€

96 1
pEe3yJIbTaThI»

97 O606menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O606menue o reme «IIporcxoxaecHue 1
YeJli0BeKa — aHTPOIIOTEHE3»

99 O060061IeHne 1o TeMe «IKOJIOTHS — HAyKa O 1
B3aMMOOTHOUICHHSX OPTaHU3MOBY
O6006m1eHne o Teme «OpraHu3Mbl U cpeaa

100 1
oOUTaAHUS

101 O6o6meH1§e 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTYJISILIHI

102 O606menue o Teme «buochepa — 1
rJ100abHask IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nop penakuuei [Taceunuka B.B., Akunoneproe odiiectBo «M31aTeabcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckwuit A.A., PyomioB A.M. u
npyrue; non peaaxiuei [laceunuka B.B., AkninonepHoe 0011ecTBo
«3narensctBO «IIpocBenieHre»

* buosorus, 11 xnacc/ Aragonora W.b., CuBormnazos B.H., O6miecTBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO «JI[PODAY»; AKIIMOHEPHOE 00IIIECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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