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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buosorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHUI (PenepaabHoi paboueit mporpaMMbl BOCIIUTAHHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThl, U3ydaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCA CIOCOOOM
nuddepentpann  oOy4eHUsT Ha YpOBHE CpEAHEro ooOiiero oOpa3oBaHUA U
NPU3BAHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXK]y OCHOBHBIM OOIIUM, CpPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOIO 3HAHHUS, CBA3aHHOTO C OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeNseT 00s13aTeabHoe (MHBAPUAHTHOE) MIPEIMETHOE COAEpKAHUE, ETO
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO Kiaccawm,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3Y4YEHUS y4eOHOro Marepuaja C Y4ETOM
MEXIPEIMETHBIX M BHYTPHUIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme mo Ouonoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3Y4YeHHUEM OWOJIOTUM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYyIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e JKWU3HM, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpyKawolled npupoAaHoi cpexae. B
nporpaMMe Mo OWOJIOTUM TakXKe TOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeamMera
«buonorusiy B peanuzanuu  TpedoBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VY4eOHubiii ipeameT «buonorus» Ha ypoBHE CpelHEro ooOImero oopa3oBaHuUs
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimpeHie U yriayOseHue 3HaHMM oOydaroIMXcsi O JKMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTMH, SMOpPHOJIOTMM W OHOJIOTUU pPa3BUTHS,
TEHETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTUH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
OMoNOrMYeckoro  o0pa3oBaHMA B By3aX U OpraHU3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero obpazoBanus, B 10—11 kmaccax 5Tu 3HAHHA MOJYYarOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HaHMsS O PAacCTEHUsSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME UeJIOBEKa, OOLIUX 3aKOHOMEPHOCTSX MKHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIIOJIb30BATh KAaK OPUEHTHUPHI JJIA MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMY mnpeaMery '"buonorusa" oTtpaxkaer
CUCTEMHO-YPOBHEBBIM M 53BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUHU.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, 3BOJIOLMHN OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpa3us maHeTel. Tak, B 10 kiacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUN PA3BUTHSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUU U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEYUTh  OCBOEHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIeKAIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIETKHM, OpraHu3Ma, MOMyJIsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUS M TOJJEpXKaHUS HHTEepeca oOydaroumxcs K OHWOJOrMHM Hapsgy co
3HaYUTENbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS] U PA3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOexHBIX
YUEHBIX B PEILICHNE BAKHEUIIUX OUOJOTMYECKUX U SKOJIOTUYECKHUX TPOOIeM.



I{enb n3yueHus yueOHoro npenmMera «bronorus» Ha yriyOJa€HHOM YpOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(PYHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouojorueid, Wi K BBIOOpPY
y4e0HOT0 3aBeIeHUs U1 IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JloctmxkeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIISIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa; O
CTPOEHMHM, MHOT0O0pa3MM U OCOOEHHOCTSIX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEJICKUMU, OWOTEXHOJIOTUM M CHUHTETUYECKONM OHOJIOrMH, MaJCOHTOJOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu U B IMpUpoae (HaOIIOAEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHHE OOYyYarOUIMMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIWTh,
aHAJIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJMKOM; YCTAaHaBJIMBATh CBSI3b MEXAY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKUMH U  3KOJIOTMYECKUMHU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIeH; OOOCHOBBIBATH W  COOJIONATh  MEPHI
npoduiIakTUKA WH(GEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHUS AKCIIEPUMEHTAJIbHBIX
UCCJIEI0BAHNM, peleHus] OMOJIOTMYEeCKUX 3a7a4, MOJECIUPOBAHUS OMOJIOTUYECKUX
0OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUYECKOH,
IFeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEICHUS B  MPUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbSI U 370POBBS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUNU U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTUHU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YYETOM CcHenupUKU €ro COJEp)KaHWs U HalpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNUE JTA0OPATOPHBIX M MpPAKTHYeCKUX paboT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA
10 KVIACC

CopepkaHre NporpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJIWUT B INPOBEPKY
rocyaapcTBeHHoU urorooi arrectanuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHass OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buosmormyeckue  HaykKd U HU3ydaeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTaJbHbIE, NPUKIAJAHBIE M IIOMCKOBBIE HAyYHbIE HCCJIEIOBAHUS B
OHOJIOTHH.



3HadeHue OHoJoruu B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAY4YHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHwe OHOJOTUU B
MPAKTUYECKOM JIESTEIBHOCTH YEJIOBEKA: MEJUILMHE, CEJIIbCKOM XO3SHCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JleMoHCTpanun

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgent, I'. Mennens, B. 1. Bepnanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. BaBwios, H. B. Tumodees-PecoBckuit, JIxk. Yorcon, @. Kpuxk, /1. K. benses.

Tabmumpl u cxembl: «CBsI3b OMONOTHM C JAPYTUMHU Haykammy, «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTEeMbI U UX U3YY€HHUE

’KuBble cucTeMbl Kak MpeaMerT u3ydeHuss Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,
CJIIO)KHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEECHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U PA3BUTHE.

YpOBHH OpraHu3aly KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIM, MOITYJIALIUOHHO-BUI0BOM, DKOCUCTEMHBIN
(OuoreoueHoTnueckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiye >KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIXx cucteM. Metonbl Ouosornueckoit Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3anus, Metaananus. [IonsaTue o 3aBucuMon n
HE3aBUCUMOM mnepemMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3Opoc B Ouosormyeckux mAaHHbIX. OIllEHKa JOCTOBEPHOCTH MOJIyUYEHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaX€HUS Pe3yJabTaToOB JKcriepumeHTta. [loHsThe
CTaTUCTHYECKOTO TECTA.

JleMoHCTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHH OpraHU3allMud KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
V3y4EHUs JKUBOU IPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHWE  JJIsi  TPOBEICHUS
HAOJIOICHUM, U3MEPEHUH, SKCIIEPHUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHuWE pPa3IMYHBIX METOHNOB IpPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KieTKku



Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OcCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIECTOUHOMN
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, TuddepeHInaIbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
Ka1emox. DIEeKTpOHHass MUKpockomnus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuupbl u cxembl: «CBETOBOM MHKPOCKOID), «DJIEKTPOHHBIM MUKPOCKOIDY,
«HcTopust pa3BUTHSI METOJ0B MUKPOCKOTIUIY.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomarorpadusi, anextpodope3, auddepeHiuaIbHoe HEeHTPUPYTrUpOBaAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Bozma m €€ poimp Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Opranuyeckne BelllecTBa KIETKUA. buonormuyeckue mnonauMmepsl. benkwu.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekybl. [lepBuunas
CTpYKTypa Oeika, TeNnTUaHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CcTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudpukauuss  OGenkos.
buonornyeckue Qynkmun 6enkoB. [Ipuonsi.

YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapPUIbl U MOJIUCAXapHIbI.
OO0mwmii TUIaH CTPOCHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIMHU YTII€BOIOB.

Jlunuast. 'uapodunsHo-TUaApOPOOHBIE CBOMCTBA. Kitaccudukanus TMnuaos.
Tpurnunepunbl, QGocPoaunuasl, BOCKH, cTepounbl. buomornueckuwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOIOTMYECKIX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
Hyxneotunpl. [lpunnun kommementapHoctu. IlpaBuno Yapradda. Crpykrypa



JHK — nBoiinast cnupans. Mectonaxoxaenue u ouonorndeckue Gpynkuun JIHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
KIeTke. [pyeue nyxneoszuompupocghamor (HTP®).Cexsenuponanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMO(DHU3NYECKUE HCCIIEIOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMONEKyl. Mooeruposanue
CmMpYyKmypbol U QYHKYUll OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeanuyeckul cunmes OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpaMu

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

[uarpammel:  «Pacripenenenue  XUMHUYECKMX JJIEMEHTOB B HEKHBOU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBosioBy», «CTpoeHre MOJIeKYa JUnuaoBy, «HyKiIenHOBbIE KHUCIOTBHIY,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHuEe: XUMUYECKasl IOCY/1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
pEaKLIUIN.

JlaGoparopuass  paGora  «lccrmenoBaHWe — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CtpoeHure MpoKapuoTHISCKOM KieTku. KieTouHas cTeHka OakTepuil 1 apxew.
OcoOEHHOCTH CTPOCHHS TEeTepOTPODHONM U aBTOTPOPHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKHU.
[Inazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BelIECTB Yepe3 IMIa3MaTUYecKyt0o MeMOpaHy: MaCCHUBHBIN
(muddysus, obneruénnas auddysus), akKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, ¢aroruros3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMHU KJIETOYHOW CTEHKH pacTeHU, TpuOOB.



[utomna3ma. [{uto3omne. [luTockener. [ABrxeHue nuroriazMbl. OpraHouasl
kieTku. OnHoMeMOpaHHBbIE OpraHoubl KIETKU: JHAOIJIa3MaTHYecKasi CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (yHKUIMHU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPraHouAOB KieTKH. CTpOeHHE TpaHyJSIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMmOpaH. ['nmagkuit  (arpaHyJsSIpHBIA)  DHAOIUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkius anmnapata ['onsmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposxka benxkos 6 annapame I onvoocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMAbBI  KIETKA:  MUTOXOHAPUHW,  IUIACTUBI.
IIpoucxoacoenue mumoxonopuii u naracmuo. Cumouozcenes (K.C. Mepeorckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMHM MHUTOXOHIpUN H Tuiactui. llepBudHsble,
BTOPUYHBIE UM  CJIOXHBIE  TJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIIMX PACTEHUMN.

HememOpanubie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. PuGocompl. Ilpomeorcymounvie Qunamenmeo.
MukpodunameHTsl.  AkmunogbleMukpoguiamenmsi.  MBIIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CTpoeHHWE U JBWKEHHE OIKITYTHKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LleHTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompyboukamu. Momopnuvle benxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. SnepHblii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. JIdyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHoU 00010YKU 6 Mumose. Sfoepmbiil
Mparcnopm.

Knerounsie BritoueHusi. CpaBHUTEIbHAS XAPAKTEPUCTUKA KIETOK IYKAPHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIeTKkW», «CTpOo€HME  pacTUTENbHOM  KIeTKW», «CrpoeHune
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlaGoparopuass paGora «l3yueHue CTpOEHHUS KJIETOK Pa3JTUYHBIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIETOUYHON MEMOpPAHBD.



Jlabopatopuass paGora «lccnenoBanue miazMonM3a M JleMjIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuueckass padora  «l3ydyenwe  ABWMKEHUS  [UTOIJIA3Mbl B
PACTUTENbHBIX KIIETKaX».

Tema 6. O0OMeH BeniecTB M NMpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccUMHIIALINS U TUCCUMIISIIIUS — IBE€ CTOPOHBI MeTabonmu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTpOo(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
mporeccax. JHepretTuueckoe oOecredeHne KieTku: mpeBpaimieHue ATD B
OOMEHHBIX TIporeccax. DepMEHTATUBHBIN XapakTep PEaKIUuid KJICTOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (HDEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHbvlli U oxcuceHHbll omocunmes y odaxkmepuu. Ceemocobuparowue
nNUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpoliecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3nuuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HAU€HHE (POTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIFOKO3HI.

buonornyeckoe OKHCIEHUE, WA KIETOYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
mpoiieccax ouonoruyeckoro okucnenus. [{uknnueckue peakuu. OKUCTUTENBHOE
dbochopunupoBanue. Ouepeuss membpanunoz2o epaouenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOTO OOMEHa.

JdemoHcTpanuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTE3», « IHEpreTuueckuit oomen», «buocunres
oenkay», «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.



JlaGopaTropnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUJIa3bl UK KaTajla3bl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBeHHass uHGopMalnus U peaju3anus eé B KIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnueckuit
KOJI, ero cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHummsi
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OouocuHTe3e Oemka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsius akTUBHOCTHM T€HOB y NpokapuoT. ['mmotesa
onepona (®. Kaxo0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsius 0OMEHHBIX
Mpo1eccOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0JIUTaTHBIE Mapa3uThl. CTpOeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepma3sa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuit. CIIN], COVID-
19, conmanbHble U METULIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu 1eKapcms.

JlemoHcTpanuu

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

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIU BUPYCAy.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl u peryisnus. Murepdasza u MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekarImux B uHTepdaze. [loaroTroBka KIETKH K



nenenuto.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKHUH (MPEMUTOTHUECKUI ) epUuobl UHTEPGa3bI.

Marpuunsiii cuate3 JHK — penmukanms. [lpunnunsl perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Temomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHblii  Habopsl  XpoMocoM. ['omonoruunbie XpoMocombl. [lonoBbie
XPOMOCOMBL.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nponeccel. Tunel muro3a. KapuoknHe3 u nuToknHe3. buosiorndeckoe 3HaueHuUe
MHUTO3A.

Perynsiuusa MUTOTHYECKOrO IUKIA KIETKH. [IporpamMmmupyemas KieTOdHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DyHKIMOHaJdbHAas TeHOMHKA. Mexanusmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILEMKU.

JlemoHcTpanuu

Tabmuupel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Murtosdyn, «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

O6opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JIyKa».

Jlaboparopnass  padora  «lM3ydeHue  XpoMOCOM  HAa  TOTOBBIX
MHUKPOIIPENApATAX .

JlabGopaTopHnasi pabGora «HalmoneHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpaszue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U IKU3HENEATCIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TPUOBbI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.

B3anMocCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe nesnoe. ['omeocras.

Tkanu pacrenuii. TuIBI PACTUTENBHBIX TKaHEW: oOpa3oBaTeiIbHas,
MOKPOBHAs, TMPOBOJSIINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTPOCHUS,
(GyHKUMNA U paciofIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU KUBOTHBIX U YEJIOBEKA. THIBI MKMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEIbHAs, MblllIeyHas, HepBHas. OCOOCHHOCTH CTpOoeHUs, (PYHKIUA U
PAaCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.



Opransl. BereratuBHble M TeHEpaTUMBHbIE OpraHbl pacteHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKelneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJIEKUCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHue >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPUKIIETOYHOE NUIIEeBapeHUe. [IuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHENbBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [Ipixanue pacteHuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KeTKU. KoxxHoe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroyHoe npixanue. J[pixaHue NO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOECHUS JIETKMX TIO03BOHOYHBIX KWBOTHBIX.
JpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUI] U
MieKonuTaromux. Perymnsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpaiieHusi. IDBOJIOLMOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBbI NMO3BOHOUHBIX *UBOTHBIX. Paborta
cepaua u €€ peryssnus.

Brinenenue y opranusmoB. Beigenenwe y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbl BblaenieHus. PuipTpanus,
CeKpelrsi U 00paTHOE BCcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BBIJECJICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
He(ppona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura 'y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpbI
OakTepuii M WUCTHI MPOCTEHINMMUX. 3aluTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M HX NpPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOpPJIbHBIA MUMMYHUTET. Bpoka€HHbIH M NpuOOpeTEHHBIN crneunuuueckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKTHUBHOro mmmyHnurera (II. Opmux, @. M.



bepuet, C. Tonerara). BocmasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTs W peryisiiuss 'y  OpranusmoB. PazmpaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTte W perymanus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHas peryisiiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOIMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y XKUBOTHBIX. OTAENBbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycioBHbIE U yCITIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl SHOOKPUHHOW CUCTEMBI M HUX TOPMOHBIL. JI€HCTBME TOPMOHOB.
B3auMocBsa3bp HEpBHOW U SHIOKPUHHOW cucTeM. [unortanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopociny», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CuctemMbl  OpPraHoB NO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBblie cuctembly, «CTpoeHue ctediis,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas

CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«AMMmyHUTETY, «Ku1miegynonojocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  ntuny, «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Pedmaexey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHMX, KHBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BJAXHbIE TNpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opy0BaHUE JJI JIEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo edcTBreM (GepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPAIMKU OIBITOB MO U3MEPECHUIO KUZHEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.



JlaGoparopHasi pabora «/3ydeHue TKaHEe KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTEHUSD.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, WM ramerbl. Meio3. Craaun
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccnnrosep. buomornuecknii cMbICi
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorene3 y UBOTHBIX. [10JI0BBIE KENE3BI.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00HA U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyusi mopgocenos u modenu mopghoeenesza. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOIeHUS.
Jemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OcoOEHHOCTU NPOOJEHHUS MIEKONUTAIOIUX. 3apOJBIIIEBbIE JIHCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATbHAS HMHAYKIUA).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK  pPe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BiusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE Pa3IMYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYE€HHE NPSIMOTO M HENPSIMOTO
pa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOAE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M 4yenoBeka. CTaauu mocTIMOPUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U uesioBeka. [lepnoibl oHTorenesa yenoseka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHuoxxenne u pasButue pacteHuil. ['amerodutr m cnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBanue cmop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEerysiiud OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.



JdeMoHCcTpaMu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3smHOXeHue runipel», «Meito3», «Xpomocombly, «['amerorenes», «CtpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HENpsAMOE pa3BuTHe», «Pa3BuTHE MaWCKOro Xyka», «Pa3Buthe capaHum»,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYJOJIbHBIX pacTeHUW», «KU3HEHHBINA ITUKII
MOPCKOM  KamycTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIM  IUKI
MarnopOTHUKA», «JKU3HEHHBIN TUKII COCHBDY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsBICHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka 0 HaCJeACTBEHHOCTH W HM3MEHYUBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS M pa3BUTHS TEHETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEeHBbI, AJIbTEPHATUBHbIE MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ TCHETUKH: THOPUIOJOTUYECKUM,  IUTOJOTHUYECCKUH,
MOJIEKYJISIPHO-T€HETUUECKH M.

JlemoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna Kak OOBEKT TI'€HETHUYECKUX
HUCCIICIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH



Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MepBOTo nokoiaeHus. [IpaBuno gomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs] NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupytoniee ckpenBanue. [IpoMeyToOUHbIi XapakTep HacleJOBaHU.
Pacuienyienrie npu3HaKoB MPU HEMIOJIHOM JOMHUHUPOBAHUH.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBAaHMUS  NpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKPEIIMBAHUSL.

CuermieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbId MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucreMa. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbI aienu3M. B3auMoaeicTBUE HEaIeNbHBIX T'EHOB.
KommnementaprHocts. Onucras. [lomumepns.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakKe (PU3MOJIOTMYECKUX TPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIIUM.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYecKHe acmleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

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

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menpaens», « Tpetuit 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Haclel0BaHWEe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,
«Kapuotunn 4enmomeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOXX€eCTBEHHBIN ajlJIenu3M», « B3auMoaencTBue reHOBY.

O6opynoBanue: MOJAENIb JUIA JEMOHCTpPAllMd 3aKOHOB €IMHOOOpasus
rUOpUOB TIEPBOrO TIOKOJIEHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAllUM 3aKOHA HE3aBUCHMOTO HACIEIOBAHMS IPU3HAKOB, MOJAENb IS
JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUS y APO30(PHITBD».

IIpakTnueckass  paGora  «M3ydeHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».



Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonmudukannonHas W3MEHYHBOCTh. Poib cpeasl B (opMupoBaHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuaimioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAITMOHHON
W3MEHUYUBOCTH.

['eHoTHIIMYECKast U3MEHUUBOCTh. CBOMCTBA F€HOTUIIUYECKON U3MEHUHUBOCTH.
Buapl reHOTUIIMYECKO N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmonHass W3MEHYMBOCTh. BuHIBI MyTauuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBAaHHbIE MyTauuu. SnepHble U
HuToIIa3MaTuyeckue Myranud. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsI MyTauuid. MyTareHel W WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpOLEcca. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B
HacnenacTBeHHoM m3meHunBoctu (H.M. BaBuiio). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

OnueceHemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuiel u cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MECHYHUBOCTDY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeoBeKay, « Buabl MyTamuiiy.

OOopynoBaHue: XKMBbIE W TepOapHble AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) >KUBOTHBIX C Pa3TUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOW KPUBOW».

IIpakTuueckas padora «Mytanuu y gApo3o¢unasl  (HA TOTOBBIX
MUKpOIIpenaparax)y.

Tema 14. I'eHeTHKA YesiOBeKA

Kapuotun denoBeka. MexayHapoaHas HporpaMma HMCCIEIOBAHUS T€HOMA
4yejaoBeKa.  MeToapl  M3YYEHMsI TEHETUKM  YEJOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBBIH, LIUTOr€HETUYECCKUM, MOMYJIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:



MTOJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHCIE C NOMOILIBIO
[111P-ananu3a. HacinencTBeHHble 3a00sieBaHUs YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YesoBeKa. bolie3HW C HacleCTBEHHOM MPeIpacroyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUU T'€HETHUYECKUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJIeTKU. [IoHATHE «T€HETHYECKOTO Ipy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KIIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPY’KaroIIen cpeanl. | eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpaMu

Tabnuubl u cxembl: «KapuoTun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHNs YEIOBEKay.

IIpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTukanuss W CEJEKUUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIMH.
Yuyenue H. W. BaBwioBa o lleHTpax mnpouUCXOXIEHUS U MHOTo00pas3us
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOT
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HaclleACTBEHHOM wu3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1YQJIbHBIM. JTarnbl KOMOUWHAIIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

McKycCTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  PaOoTHI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTypHBIX
dbopm opranu3zMoB. Hcmosib30BaHHE TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pekomOuHaHTHBIX JIHK 111 momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tomyuyenue MTOJIUILIIONIOB. BuyTtpusnnosas ruOpuIn3aIms.
brnuskoposcTBEeHHOE — CKpelMBaHue, wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, Win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEBONIOYUA).

CoxpaHeHUEe U U3YYECHHE T'CHETUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUN U
WX JUKAX  pOAWYed ISl CO3[aHUs  HOBBIX COPTOB W THOpHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u ynpasieHue
2eHeMUYEeCKUMU PeCcypcamil CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOTMHBIX



8 Yenax YIYUUeHUs CYyuecmayomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeooswvix uoetl U nepcneKmueHblX MexHoI02UlL.

JleMoHCTpanun

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenekuun», «OtnanénHas rudpuauzanus», «MyrareHes».

JlabopaTtopnasi pabora «J3ydyeHre copToB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTeHUN».

IKeKypceusi «OCHOBHBIE METOJbI U JOCTHUKCHUSI CEJEKIMU PACTEHUU U
YKHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAUCTBO, B J1aOOPATOPHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKThI, HCHOJb3yEeMblEe B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJIbTYPBI, MUKPOOPTAHU3MBI, 150, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeueHue, TMOIYYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHX
TexHosorui. [Ipou3BoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHs T€HOMOB C LEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIMX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kinerounasa unxeHepus. MeToasl KyJIbTypbl KJIETOK W TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuUAM3aMS W COMAaTHYECKUN
sMOpuorene3. lcmonp3oBaHWE TalIONI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO20
PASMHOACEHUSL CENbCKOXO03AUCTNEEHHBIX KYIbIMYD.

XpoOMOCOMHasi W T€HHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHussT W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHUECKHUE U 3TUYECKHE MPOOIEMbI TeHHON MHKEHEPHH.



Menuuuackue 6uorexHnosnoruu. [locrrenomuas nudposas meaunuaa. [TIP-
JUarHocThKa. MeTabOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
4eJIOBEKa Ul OLIEHKH COCTOSIHMSI €ro 3J0poBbf. VCIONb30BaHHE CTBOJIOBBIX
KkieTok. TaprerHas Tepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHHs KOMILUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJOTMH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEIUIIVHBI.

Co3nannie BEKTOPHBIX BaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJEKYJAPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCTpaMuA

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I 'eHHass HHXXEHEepUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llosydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

JIKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs MPOU3BOIAUTENIBHAS CHUIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:xkaeHue M pa3sBUTHE 3BOJIOHUOHHBIX IPeACTABJICHUHA B
omnosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIUK BUAO0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko Tteopun sBotonuu (CTD). HelTpanbHas
teopust dBomound. CoBpeMeHHas JBOJIOLMOHHAs  Ouojorud. 3HA4YEHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KaPTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuer u cxembl: «Cucrema >xuBot mpuponbl (1o K. Jlunuewo)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHN y pacTeHnid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm



KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHHUS MABWXKYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFIOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust KaKk 3JIeMEHTapHas eIUHHLA 3BOJOLMH. COBPEMEHHBIE METOMbBI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHooHJa TOMYJISIUU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OnementapHbie (aKTOPbl (IBMXKYIIHE CHIIBI) SBOMIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelid TeHoB — ciyuaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMs 4YacToT aieiaed B momyisuusx. Oddexr
OCHOBatelsl. JDgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUEe 2eHemuUyecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3¢gpghexkma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omsAuud  MOMJISLMA:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMOJI0rnuecKast (penpoyKTUBHAs).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoiouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIMA
(zm3pynTuBHbIi). [lonoBoit 0TOOp. BO3HMKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HUKHOBEHHE  TPUCIIOCOOJNIEHMH Yy  OopraHu3sMoB.  ApoMopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(OJIOrHYECKHeE,
¢usznonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BUJ1I000pa30BaHMUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUECKOE  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIONAN3ALINS,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  3BOdIOIMOHHON OuOJOrMM B pa3paboTKe HaydHbIX METO/OB
coxpaHeHUsi OMopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIIOIUS MMAPa3UTOB U UX
x0351€B. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBHOBI C HEl.

JemoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsainronHas
CTPYKTypa Buaa», «Cxema NnposiBjeHus 3akoHa Xapau—BaiinOepray, «Buwxymume
CHJIbI 3BOJIOLUNY, «IKOJIOrMUecKas M30JSIUS MOMYyJSALUNA CeBaHCKON (dopenmy,



«l'eorpaduueckast UM30JdSAIUS  JTUCTBEHHUIIBI CHUOUPCKONM U JIMCTBEHHMUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JEHUCTBUSL €CTECTBEHHOTO 0TOOpa», «®Popmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«MBnycrpranbablii MenaHnu3mM», «JKuBble uckonaemslie», «[IoKpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTh OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npuposie», «Crnocobsl Buao0OpazoBanus», «leorpaduieckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIIECH», «IKOJIOIMYECKOE BUI000pA30BaHHWE BHUAOB CHHUI,
«[Tonmumnousas! pactrenuii», «KamycTHo-peaeuHbIil THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeil C MpuMepamMu pa3lIMYHBIX MPUCIIOCOOJICHUHN, Yydella MTHUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

Jlabopatopnasi pa6ora «BblsiBIeHHE H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnas  paGora  «IlpucnocobnreHuss  OpraHu3sMOB U  HUX
OTHOCHUTENIbHAS LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ pe3yJibTaThl

Metonbpl W3ydeHUS MaKpO3BOMIONMU. [lall€OHTOIOrMYECKUE  METOMBI
u3ydeHus: HBomoinuu. IlepexonHbie ¢GopMbl M (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yueHus sBoironuu. CpaBHeHHE GUIOpbl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMIbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3MBbl 3BOJIOLMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PynumenTtapable  opraibl M aTaBu3Mbl.  MOJIEKYJISPHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunbie reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUs (UIOTeHETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJONUU. [Ipunyun cmenvl QyHKYUI.
HeoOpatumocTs 3Bomonnu. AfanTuBHas paauanusg. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOIU Y.

JlemoHcTpanuu



[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOIMIAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Creronedansy,  «PuHuoputh»,  «CeMeHHBbIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eMin», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HaudanpHbple cTaguu 53MOpPUOHAIBHOIO Pa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAa0OphI 4YEJIOBEKAa W IIUMIIaH3e», «l JTaBHbIE
HaIPaBJICHUS BOITIOLUNY, «O0IIHE 3aKOHOMEPHOCTH BOTIOLIUN.

OO6opynoBaHue: KOJUIEKIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHble TrUMoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUsS O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHA.

OcCHOBHBIE JTarnbl HEOPraHU4ECKOM ABOJIIOLINH. [InanerapHas
(reoyoruyeckasi) JBOJIOIHUA. XHUMHYECKas HdBOIIONUSA. AOHOICHHBIM CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koanepsatnas rumoresa A. M.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[x. XosneiHa, reHeTHUecKas rumnoTes3a
I'. Ménnepa. Pubosumbl (T. Yek) m runore3a «mupa PHK» VY. TI'mibepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmmu u Meronpl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octaTkd. ['eoxpoHosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAsS
T€OXPOHOJIOTHUS. 1'€0XpOHOIIOrHYECcKast IKaJIa: 0HBI, 3Pbl, IEPHOBI, SITOXH.

HauvanbHbie »Tanmbl opraHudeckord HBOMOUMU. [logBIEHHE U HBOTOLUA
NEPBBIX KJIETOK. DBOMIOUUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKHN KaK aHAJIOT MEPBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre sykaproT (CUMOHOTEHE3). DBOIIOLUOHHOE TPOUCXOKACHNE
BUpYycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl ABOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHMe CHOpPOBBIX pacTeHUW U
3aBoeBaHue uMHU cymu. CemenHble pacTeHHUs. [IpoucxoklieHHe UBETKOBBIX
pacTEeHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX



TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwmi. [IponcxokaeHue MICKONMUTAIONIMX U
ntul. [lpunnun xmoyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMU CYIIU.

Pa3BuTue xu3HM Ha 3emie MO 3paM M MEepUoAaM: apxeu, MpoTepo30il,
najgeo3oi, Me3030M, KaiiHO30M. OOm@as xapakTepucTHKa KiIuMara U
reoJIOrMYeCKuX TmporeccoB. llosiBieHHE W pacuBET XapaKTEPHBIX OPTraHU3MOB.
YrneoOpa3oBaHue: €ro yCIOBUS U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BBIMUPAHHUSI — 3KOJOTHUYECKHE KPU3UCHI ITpouuioro. IlpuyunHsl n
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €TO
ocobenHoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHmdyeckoro mupa. [IpuHiuumnel knaccudukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: ®@. Penu, JI. Cnannanuanw, JI. I[Tactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongelin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHIO CaMO3apOoKIeHMUs XKu3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTanmpl  HEOPraHWUYECKOW  ABOMIOUMMN»,  «[ €OXpOHOJOTMYECKas  IIKaIay,
«HauanpHble 3Talbl OPraHUYEcKoO 3BOMIONUNY», «CxeMa 00pa3oBaHUsS DYKAPUOT
nyTéM cumoOnoreHeza», «CucrtemMa KUBOW TpHUPOAbD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHHOMUTH, «OIHOKIETOUHBIE BOJOPOCIN,
«MHoroxkJieTounble Boaopocin», «Mxm», «llanoporHukmn», «l'omoceMeHHbIE
pacteHus», «OpraHbl ILBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KHUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbey,
«IInockue yepBU», «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe XU3HU B
apXeuckom spe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTue kU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3Butne Ku3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuy pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJJIEKIIUH
WUTJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Uyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBIX, MYJBKH OPraHHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sga0oparopHas  padora «MopenupoBaHUME — ONBITOB
Munnepa—FOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYECKUX COSTUHECHUN B
MepBUYHON aTMocdepey.



JlabopaTtopnasi padora «/3yyeHue M omnuMcaHue HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHue O0COOCHHOCTEH CTPOCHHUS PaCTCHHI
Pa3HbIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTeHe3

Pa3znensl n 3agaun aHTPONOIOTUU. METOIBI aHTPOIIOJIOTUH.

CraHOBNEHUE NPEICTABICHUN O MPOUCXOXIACHUM YEJIOBEKA. PenuruosHeie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

Cx0AcTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBegeH4eckue. OTINYUs YeJIOBEeKa OT )KUBOTHBIX. [IpIMOX0XKIeHNE U KOMIUIEKC
CBSA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO MO3ra U BTOPOW CHTHAJIbHOU
CUCTEMBI.

JBuxynie cuiibl ((pakTopbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COL[UANIbHBIE.
CooTHoLIEHNE OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT'€HESE.

OCHOBHBIE CTaJAWM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble OOE3bSHBI
(TPOKOHCYJIBI) ¥ pAaHHUE MOHTHJIBI — OOIINE MPEIKH YeTIOBEKOOOpa3HBIX 00€3bsiH U
J0Jed. ABCTPAJIONMUTEKU — JABYHOTHE MPEAKHU JOJeh. YeloBeK yMEblil, IEpBbIC
W3TOTOBJICHUS OpyAul TpyAa. YeloBek NMpAMOXOASAIIMN U NEPBBIA BBIXOJ JIIOJIEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  —  oOmMA  MIpesoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJNOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUAN
KaK BHJI JIIOJAEH XOJIOJHOTO KiauMmaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4EJOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpenaenamMu AQpukH.
[TaneoreneTrka M NajgeoOreHOMHUKA.

DBOJIIOLIMST COBPEMEHHOTO uesioBeka. EcTecTBeHHBI OTOOp B MOIMYJNSIUAX
yeyioBeka. MyTanuoHHBIN Tiporiecc U noiaumopdusm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPeKT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacbl. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3maTcko-aMepuKaHCKas). BpemMs M ImyTH paccesieHHs 4YelOoBeKa IO IIJIaHETE.
EnuHcTBO  4yenmoBedweckux — pac. HaydHas  HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEeH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha MopdoJoruo u
(U3HOOTHIO YeTIOBEKA.



MexaucuuiuiiHapable  MeTolbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAs  AHTPOINOJIOTHS U MaJ€OaHTPOIOJIOTHUs
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA IMPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. ['epacumos.

Tabnuubl 1 cxembl: «MeToIbl aHTPONOJIOTUMY, «[ 0JTIOBHOM MO3T UeToBEKay,
«YenoBekooOpa3Hbie 00e3bsHBD», «CKENeT dYeloBeKa M CKEJEeT ITUMIIaH3ey,
«PynuMEHTHI U aTaBU3MbD, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3a», « IBOJIIOIIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepransip»y, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITamnbl SBOJIOLNHN YEIIOBEKA», «Packl UelloBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHS YeIOBEKa,
dboTorpaduu Hax0I0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMITaH3€, MOJENH TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJI0BEKA, CB3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kalolleil cpeaoi

3apoxaeHue U pazButue 3kojioruu B Tpynax A. ['ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3aensl u 3amauu
sKO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.

Metoawl skosioruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
OpUPOAHBIE W JlabopaTopHble. MOJEIMpPOBaHUE B HKOJOTUU. MOHUTOPHUHT
OKPY’KaroIIel CPeIbl: JIOKAIbHBIN, peTHOHAIBHBIN U TJI00ATbHBII.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEJIOBEYECTBA C mMpupoaor. PopMHUpOBaHUE
AKOJIOTUYECKOMN KYJIbTYpPhl U SKOJOTHUECKON I'PaMOTHOCTU HACEJICHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIIbD».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.



Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uxX naenctus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpoIoreHHbIe. O01me
3aKOHOMEPHOCTH JEUCTBUS dKojormueckux Qaxrtopos. [IpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. ODBPHUOMOHTHBIE U CTEHOOHMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX 110 OTHOIIEHHIO K cCBeTy. CHUTHabHas pOJib CBETA.
doTonepuoausm.

TeMmmeparypa kak skosiorudeckuii dakrop. JleiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (akrtop. IlpucnocobiieHus pacTteHud K
NOJIEpKaHUI0 BOJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
IyOMHHAsT  MOANOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DPU3NKO-XMMUYECKHE
OCOOEHHOCTH cpell oOuTaHusi oOpraHu3MoB. [IpucrnocoOieHuss OpraHusMoB K
JKU3HU B pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE H
roJInyHble pUTMBI. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
JXKuzneHnHble POpMBI paCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHHUE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa KU3HHU.

buotnueckne (bakTopBhl. Bunpr  OMOTMYECKMX ~ B3aUMOJEHUCTBHIAL:
KOHKYPEHLHUsI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPaHTCTBO, HaxJieOHUecTBO). Herpoduueckue
B3auMozecTBUs  (Tommueckue, (Qopuyeckue, (Qabpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHHUS.

JlemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosoruyeckue (akTopsl», «CBETOBOH CHEKTPY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOIHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHuU3MOB», «bHOJOTrHYECKHEe PUTMBDY,
«Kuznennbie  Qopmbel  pactenmity, <« KuszHeHHBIE (GOPMBI  KUBOTHBIXY,



«IKOCHCTEMA HIMPOKOJIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
nUTaHus», «XuuHudectBo», «llapasutuzmy», «Konkypenuus», «CumoOunosy,
«KoMMeHcanuzm.

O6opynoBanue: repbapund pacTEHUHW W IKUBOTHBIX, MPHUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (DakTOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapru U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHMBBIX PAaCTEHHM, dydesla NTHUI] U 3Bepel, repdbapuu
pacTeHuid, OTHOCAIUXCS K rurpoduram, kcepopuram, Me3opuTaM, KOMHATHBIC
pacTeHus aHHBIX TPYII, KOJUICKIUU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpenax,
repOapu M KOJUIGKIIMM PpACTEHUM M IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3IMYHBIX OMOTUUECKUX B3aUMOJEHCTBHUSIX.

JlaGopaTopnass pabGora «BpIsgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnass pabGora «BplisgBIeHHE NPUCIIOCOONEHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ik010rusi BUAOB U MOIYJIANMA

OKOJIOTUYECKHE  XApPaKTEpPUCTHKUA  TOIYJISLHH. [Tomymsiuss~ Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPbI
nonyisauuid. OCHOBHBIE TIOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi W II0JIOBAasi CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykrypa nomyiasuud. OneHKa 4YMCIEHHOCTH MOMYJISLIMH.
JvHamuka nonynsiuuu U €€ peryisinusa. buoTudeckuil MOTEHIMAN MOIMYJISLUH.
MopenupoBaHue TMHaAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTHU MOMYJISIIUU.
KpuBble BbDKMBaHUS. Perymnsiys YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUN BUIOB (I- U
K-cTparerun).

[Tonsitue 00 HKoNOTMYECKOM HuIIe BHaa. MectooOutanue. MHoOromepHas
MoJzenbp skosiormueckon Humm Jx.M. XartumHcona. Pasmepbl skonorundeckou
Huy. [loTeHnnanbpHas U peanu30BaHHAs HULLIN.

Bun kak cucrema momynsiumii. Apeanbl BUIOB. Buabl U MX >KU3HECHHBIC
CTpaTEruu. JKOJOTUYECKUE SKBUBAJIEHTHI.



3aKOHOMEpPHOCTU TOBEJEHUS W MUrpauuid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdeMoHCcTpaMuA

[Toptper: Ix. . XaTunHCOH.

Tabmumbl W cXeMmbl: «DKOJOTHYECKHUE XaPAKTEPUCTHKU —TOMYJISIIHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHple  mHpamMubl
nonyysiiun», «CKOpOCTb  3aceleHusi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repdaprun pacTCHUH, KOJJICKIIUHA KUBOTHBIX.

Jlabopatopnass  padora  «IIpucmocoOienusi ceMsH  pacTeHHH K
pacCeICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: IMPOJYIEHThl, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUIBI YUCET, OMOMACCHI U SHEPTHH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOrEHHbIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. bropaznooOpasue u nmojaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYNBOCTU COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuus
MEK/ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomuzalusi TOpoJCKoi ¢ayHbl. buonoruueckoe u
XO3IMCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaonozo 3gpgexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 6 yHKyuoHuposanuu sxocucmem. 1lepeHOC PHEPTUUA U BEIIECTB MEXKIY
CMEXHBIMU SKOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISALUNA U Y3KOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3IEHCTBUH.



Mexanuzmol 8030elcmeus 3a2pﬂ3H€HMﬁ PAaA3HbLX munoe HA
Cy60p2aHu3M€HHOM, OpPScAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGBHAX,
OCHOBbl IKoOoJlocudecKoco HOPpMUPOBAHUA aHmponoceHHo2co 6030€lCmeusl.
MCTOI[OJ'IOI‘I/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoleHO3a»,  «DKOCUCTEMA

ITUPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIC
TPYIIBI OPraHU3MOB B 3KOcHCTeMe», «KpyroBOpoT BEmIECTB B IKOCHUCTEME,
«Ilenu nutanus (mactOuIHAasl, IETPUTHAS)», « IKOJOTHUECKAs] MUPAMUAA YHUCEID»,
«Ikonoruyeckas nupamuyia OUOMacChly), «IKOJOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
nokapa», «IKOoCHUCTeMa 03epay», «ArporeHos», «KpyroBopoT BEIIECTB W MOTOK
DHEPTUU B arporeHo3e», «I[IpumMepsr ypOodKOCHCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
DKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlaGopaTopnasi pabora «M3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIIUYHBIN OuoreorieHo3 (B ayOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIyT, 03€pO, 00JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000J09Ka 3eMIIHM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBaJIa KM3Hb. Pa3zBuTHe npeacTaBieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHusa Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHOM PKOCcHCTeMBI. JMHamMuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl
BEILECTB U OMOT€OXUMHUYECKHE LUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE JIeca, CMEIIaHHbIC ¥ IMIMPOKOJIMCTBEHHBIC Jieca, CTEIN, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeca, BBICOKOTOPhs. Knmmat, pacTUTENbHBIN U )KHBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa n (QYHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO IMOTEHITHAa 1
onocdepHbIX QYHKITUI.



JdeMoHCcTpaMu

[Toptpetsl: B. . Bepnasnckuii, 3. 31occ.

Tabmuubl 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpOAE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B HPHUPOJEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «IIIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii nec.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTHYECKHE KPU3UChI M MX MNpUYUHBL. Bo3jeicTBhe ueloBeKka Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpenpl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO MHpa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasle xHuru. Oco0o oxpaHsembie mpupoganbie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300JI0TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHUSL UEJIOBEUECTBA W MPUPOJIBI.
PanmonanbHO€  TPUPOJONOJIB30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emnu. OOmUEe 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonocuueckoe pasnooopasue u buopecypcasi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHobl
9Kopeaburumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mmopckux u HazemMHvIX IKOCUCTEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsi3HeHHE  aTMocepb»,  «3arps3HeHHUe
ruapocdepbl», «3arpsisHeHue 1mouBb», «llapHukoBeii A dext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOTO MUPAY.

O6opynoBanue: (ororpaguu OxXpaHsSEMbIX pPaCTEHUM U >KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTHM pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPaMM  CpPEIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPENENCHUIO, Haauyue Mmomusayuu K OOy4eHHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPAa8oOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI MO OUOJIOTHH JIOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaskaaHcKoOro BOCIIUTAHMSA:

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

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa W MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW [I€SITEIBHOCTHM TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBATh B CBOUX ACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UYyBCTBAa OTBETCTBEHHOCTH II€pe.
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[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
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JCUCTBUS JKUBOU IIPUPOJIBI U €€ LIEHHOCTH;



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

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0OE€30MacHOr0 o00pasza KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAHUE I1IEHHOCTH TNPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UMHTEpEC K pa3iMuHbIM cepaM MpodheCcCUOHATIBHON JeATEeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH IIE€JIECO00pa3HOE OTHOIICHHE K TPUPOJAE KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa KOJIOTHMUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTBh HMCIOJI30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PAaBHOBECHUS B HOKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4YKME PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OHOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C HENBIO MOTYUYCHHSI TOCTOBEPHBIX BHIBOIOB;

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

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIFHOCTh HHANBUIYAIBHO U B TPYIIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yiabTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, sIBJICHHUE, MPoLece,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieynBaroIme dbopmupoBanue (GyHKITMOHATBHOMN
I'PaMOTHOCTH ¥ COIMATBHOH KOMIICTCHIIMM OOYYaroIIUXCs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTHMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIeSITEILHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEUCTBUSMM:

1)0a30Bble JIOruYecKue AeHCcTBHSA:

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

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKH, YCTaHABIWBATh
CBSI3H C JAPYTUMHU TOHATHSIMH);

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

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

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

IIPUMCHSTH CXEMHO-MOJICILHEIC CpelncTBa TUIST peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

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

BHOCUTbH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2)0a30Bble HcCaea0BaTEeIbCKNE AeiiCTBHSI:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMU;

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

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a1aBaTh NapaMeTPbl 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;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

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

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NPEIIaraTb OPUTHMHAIBHBIE MOJIXOJbI M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKUX CJOBapAX 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
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU ISl BBHITOJTHCHHS YICOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMYy  MPEICTaBICHUSA
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (hOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

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

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1)o0menne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlay, YYUTHIBaTh UHTEPECHl U COrJACOBAHHOCTH MO3MIMI IPYrUX YYACTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMM 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 TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITeIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEHCTBUH € Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JIOCTMKECHHIO: COCTaBJISTh IUIAH JEHCTBUM,
pacmpenenarb pojaud ¢ Y4E€TOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM padoThI;

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

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IUUHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

OBJiaieHne YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJIB30BaTh OWUOJOTUYECKUE 3HAHMS [JIs BBISBICHUS MPOOJIIEM U HX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIIBLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

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

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX IpU aHalIu3e pe3yJbTaToOB
NEesATEeIbHOCTH;

3)npuHsaTHE Ce0A U APYTrUX:

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C TTO3UIIMU APYTOTO YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorusi»y Ha yriayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3yabTaThl MPECTABICHBI IO
rojam U3y4eHus.

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

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM 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  BKIJIIOYAET:
OCHOBOTIOJIAralIfe OUOJIOTHYECKUE TEPMUHBI U TOHSATHS (KW3Hb, 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. WM. BaBuioBa — o 1meHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYJIbTYpPHBIX  pPAacCTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuioga), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHUS OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX W YEJIOBEKA, OMOJIOTHUYECKHIX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO U TreTepOTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATBHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMHU KIETKA W HX
(GYHKIUSMHU, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXITY
opraHaMH M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M YEJIOBEKA U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeJibl OOUTaHUS;

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

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

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

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH MOIYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YyMEHHE YyYacTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKOM paboTe 1Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactTh  OWONOTMM W MEIWIHWHBI  (KJIOHHpPOBAaHWE,  HMCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOpP Oyaymiell mpodeccuoHalIbHON
JEATEIbHOCTH B 00JacTH OUOJOTUU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIiAyOJIsTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OpoAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3aIMsIX CPETHETO
PO EeCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

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

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTHHBI MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PELUICHUH SKOJOTMYECKHUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K TPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJIAJIETh CHUCTEMOM OHMOJOTUYECKHX 3HAaHUN, KOTOpas BKIIOYAET
OTIpEJICICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE 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,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
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, HaOII0JeHUE, SKCIEPUMEHT), CIOCcOO0aMu BBISBIICHUS U
OIICHKH aHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/JIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIE TPHU3HAKU: BHJIOB, OHOTEOIIEHO30B,
DKOCHCTEM M Ouochepbl, CTaOUIM3UPYIOIIETO, JBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO otbopa, aJIONaTPUYECKOTO u CUMITaTPUYECKOTO
BUJ1000pa30BaHUsl, BIUSIHUS ABMKYIIIUX CHJI DBOJIFOIMU HA T€HO(OHI MOMYJIAINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOUTaHMs, YepeaoBaHusl HalpaBIeHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBSA3M MEXAY IMPOLECCAMU HBOJIOLNH,
JBIDKYIIMMHA CHJIAMH aHTPOINOreHe3a, KOMIIOHCHTaAMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpefie OOMTaHWs, aOMOTHYECKHUX M OHMOTHYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPONOI'€HHBIX U3MEHEHUHN B IKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHME HCIOJIb30BAaTh COOTBETCTBYIOIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTHM COXpPAaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE peniaTb OMOIIOTUYECKUE 33a]Ja4H, BBISBISATH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHMH TOJTyUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH JIA0OPAaTOPHBIE M IPAKTHUUECKHUE padOThl, COONIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Leidb HCCICIOBAHMs, AaHATU3UPOBATH TOJIYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJIOorud,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPHH O MPOUCXOKICHUU KU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIoco0ax MpenoTBpallleHus
r100albHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESTEIbHOCTH B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh I103HABAaTEJIbHBIM MHTEpPEC, HANpaBICHHbIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOJIOrMYECKOro 00pa3oBaHUs B OPraHU3ALUSAX CPEAHEr0 MPOPECCHOHAIBHOIO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTtBouacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB U
(uudpossbie)
0/l | TeMOporpamMmbl Bcero | Kourpoabnbiepaborbl | IIpakTuyeckuepa6orsl
o0pa3oBaTe/ibHbIepecypChl

1 buonoruskaknayka 1 1
2 JKuBble cucTeMBbl U UX U3Y4YEHUE 2
3 buonoruskieTku 2 0.5
4 XUMHYECKaSOpraHU3AUSIKICTKH 10
5 Crpoenne U QyHKITUHKICTKA 8 1 2
6 OOMeH BelIeCTB U NMpeBpalleHue 9 1

SHEPTUU B KIETKE
7 Hacnencreennas undopmanus u 9 05

peanuzanus €€ B KIETKe '
8 JKW3HEHHBIMITUKITKIICTKH 6 1

Crpoennre U GyHKIIMMOPraHU3MOB 17 1.5
10 Pazmuoxenue u 8 1 15

pa3BUTHEOPTaHU3MOB

I'enetnka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHYUBOCTHU 2 0.5

OpraHHU3MOB
12 3aKOHOMEPHOCTHHACIIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTHU3MEHIMBOCTH 1
14 ['eneTukauenoBeka 1 0.5
15 CenexuusopraHu3MoB 1
16 buotexnonorus u 4

CUHTCTHUYECKASIONOJIOTHS !




17

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

13




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/n TEMIIPOrpaMMbl Bcero Kontpoabnbiepaborsl | IIpakTnueckuepadorsl
o0pa3oBaTe/ibHblepecypChl
3apokJeHe U pa3BUTHE
1 HBOJIFOLIMOHHBIX IIPEICTABICHUN 4 1
B OnoJsioruu
MuUkpo3BOJIIONHAS 1
2 P 14 2
e€pe3yabTaThl
MakposBoJronusa 1
3 P 6 1
e€pe3yabTaThl
4 IIpoucxoxneHue u pa3BUTHE 15 15
XKHM3HU Ha 3emiie '
[IpoucxoxaeHueyenoBeka —
5 P 10 1 1
AHTPOTIOTEHE3
DKoJorus — Hayka o
6 B3aUMOOTHOIIEHUSX OPTaHU3MOB 3 05
Y HAJJOPTaHU3MEHHBIX CHCTEM C '
OKpY>Karollen cpenon
OpraHusmsl 1 cpeJaoOuTaHus 1.5
8 DKOJIOTUSIBUIOB U TOIYJISIIUI 0.5
9 DKOJIOTHSICOOOIIECTB. 12 05
DKOJIOTUYECKUECUCTEMBI '
buocdepa —
10 bep 6 1
robanbHasAIKOCHCTEMA
11 YenoBek M OKpysKarolascpeaa 6 1




12

Pe3epBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmuecTBo4acos
Harauzy |DJexkTpoHHblenndpoBbieoOpazoBa
n | Temaypoka Bc | KouTpoabHbI IpakTuyecku
YyeHust TeJbHbIEpPecypchl
/ ero | epaGoThI epaboThbI
n
buonorus kak KOMIUIEKCHas HayKa 1
1 KaK 4acTh COBPEMEHHOI0 00111eCTBa 1 brbmmorexa LTOK
P y ' https://m.eds00.ru/863e6122
JKuBble cucTeMbl U X CBOWCTBA
2 CraproBas TuarHocTuka 1 1
3 YpoBHEBASIOPraHU3ALUSKUBBIXCUCTE 1 bubnmnoreka HOK
M https://m.eds00.ru/863e6564
4 Hctopus OTKPBITHS U U3YUYEHUS 1 bubnuotexa [HOK
kieTku. Knerounasreopus https://m.eds00.ru/863e6e88
Meroasl MOJIEKYJIIPHON U
KJeToyHoi 6nonorun. [Ipaktudeckas
pabora «I/{3yquI/1e MCTOIOB XUM®DAKMI'Y https://teach-
5 KJIETOYHOM OMOTIOTUI 1 0.5 in.ru/file/synopsis/pdf/molecular-biology-methods-M-
(xpomarorpadus, snexrpodopes, 4.df
nuddepeHnranibHoe
ueHtpudyruposanue, [TLP)»
6 XUMHUYECKUNCOCTABKIIETKH 1 bubmmorexa [JOK
https://m.eds00.ru/863e674e
7 MuHepanbHBIEC BEIIECTBA KICTKH, UX 1 bu6nuoreka [IOK
Ouosornueckas poib https://m.edso00.ru/863e674e
8 Oprannyeckue BeIEecTBa KIETKH — 1 0.5 bubmmoreka [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

oenku. JlaboparopHas pabota
«O0bHapyxeHue 6EJIKOB C IOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIHI»

https://m.edso00.ru/863e6b72

9 CaoticTBa, K1accuuxamnys u bu6nuoreka [IOK
byHKIIUH OEIKOB https://m.edso00.ru/863e6b72
10 OprannuecKueBeneCTBAKICTKH — bubnnoreka HOK
YIJIEBOIBI https://m.eds00.ru/863e6870
11 OprannuecKueBeneCTBAKICTKH — bubnmnoreka HOK
JINTINJIBI https://m.edso0.ru/863e6870
Hyxneunossie kucnotsl. JJHK u
PHK. JIaGoparopnas pabota
12 «ccnenoBanne HyKJIEMHOBBIX 0.5 bubmmorexa [JOK
A - ' https://m.eds00.ru/863e6d5¢c
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3TUYHBIX OPTaHU3MOBY
13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue bubnmnoreka HOK
HykieosuaTpudochatel (HTD) https://m.eds00.ru/863e6d5c
CexsennpoBanue [JHK. Merozasl XUM®AKMTY httos:/fteach-
14 FCHOMMKH, TPAHCKPUIITOMHUKH, in.ru/file/synopsis/pdf/molecular-biology-methods-M-
MPOTEOMUKHU 4.pdf
. XI/IMCDAKMFyhttps://teach—
15 MeToapICTPYKTYPHOROHOIOT I in.ru/file/synopsis/pdf/molecular-biology-methods-M-
4.pdf
16 THUIBIKIETOK. bubmmoteka [IOK
IIpokapuoTnueckaskieTka https://m.eds00.ru/863e6ff0
CTpoeHune 2yKapuoOTHYECKOMN KIIETKHU.
17 | Ilpaktudeckas padora «M3yueHue 0.5 Bubmmorexa [IOK
P . P . e ' https://m.eds00.ru/863e716¢
CBOMCTB KJICTOYHOH MeMOpaHbD»
18 [ToBepxHOCTHBIMANIAPATKIETKH HammonanpHbI HHCTUTYT



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

o0pazoBaHHs

http://profil.adu.by/mod/book/tool/print/index.php?id=3
942

OnHoMeMOpaHHbIE OPTaHOUIbI
kietku. [IpakTuueckas padora

PoOUII

19 05 https://resh.edu.ru/subject/lesson/5383/start/153371/
«3yueHne NBUKEHUS IIUTOILIIA3MbI
B PACTUTEJIbHBIX KJIETKAX»

[TomyaBTOHOMHBIE OPTaHOU/TbI
KJICTKU: MUTOXOHJIPUH, TIJIACTU/IBI. SP ®OKCDOP/]

20 JlaGopaTopHnas pabota 05 https://foxford.ru/wiki/biologiya/stroenie
«UccnenoBanue mwa3zMoimsa u ' -kletok-eukariot-dvumembrannye-
JICTIIa3MOJIN3a B PACTUTEIbHbBIX organell
KJIETKaX»

21 HememOpaHHBICOPTaHOMIBIKIICTKH POLI _

https://resh.edu.ru/subject/lesson/5383/start/153371/

22 CTpOCHI/Ie " (bYHKLII/II/ISII[pa gaﬂlhttps://resh.edu.ru/sub|ect/lesson/3847/start/861
CpaBHUTENIBbHAS XapaKTEPUCTUKA

23 KJICTOK 3yKapHOT. -)-13'6()I)Err()ljl{gl5I 0.5 P3]_Hhttps://resh.edu.ru/subiect/lesson/3847/start/861
pabota «3ydyeHue CTpoeHHs KIETOK 6/

Pa3IMYHBIX OPTaHU3MOBY
AccuMHUIAINAS U TUCCUMMIIAIINAST —
JIBE CTOPOHBI MeTaboau3Ma. Turbl

24 oOMeHa BemiectB. JlabopaTopHas bubnmnoreka [JOK
pabota «/M3ydyeHue KaTaIuTHIECKOH https://m.edsoo.ru/863e7aae
AKTUBHOCTH ()EPMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTajaasbl)»
depMeHTaTUBHBIN XapaKTep peakui XUMPDAKMTIY hitosteach-

25 KJIETOYHOIO METabO0IM3Ma. 0.5 in.ru/file/synopsis/pdf/molecular-biology-methods-M-

JlabopaTtopHnast pabora «3yuenue

4.pdf



http://profil.adu.by/mod/book/tool/print/index.php?id=3942
http://profil.adu.by/mod/book/tool/print/index.php?id=3942
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://m.edsoo.ru/863e7aae
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf

(bepMEHTaTUBHOTO PACIICTIIICHUS
NepoKCcUIa BOJIOpOIa B
PaCTUTEIBHBIX U )KUBOTHBIX
KJIETKax»

BeJ'IKI/I'aKTI/IBaTOpI)I H OeNnKu-

XI/IM(-DAKMFyhtth://teach-

in.ru/file/synopsis/pdf/molecular-biology-methods-M-
26 5 in.rufile/synopsis/pdf/molecular-biol hod
WHTUOUTOPBI andf
XHM@AKMFYhttps://teach—
27 ABTOTPO(bHBIHTHH06MeHaBeUleCTB in.ru/file/synopsis/pdf/molecular-biology-methods-M-
4.pdf
bubnnoreka IIOK
28 dorocuHTE3
https://m.edso0.ru/863e7c98
Xemocwuntes. Jlaboparopras padota
29 «CpaBHEHHE IPOLIECCOB 0.5 bubmorexa HOK
p p ' https://m.edso0.ru/863e7c98
($hOTOCHHTE3a U XEMOCHHTE3a)
AHa’poOHBIC OpraHU3MbL. Bus
Opoxxenus. JlabopaTopHas pabora XUMOAKMI'Y https:/teach-
in.ru/file/synopsis/pdf/molecular-biology-methods-M-
30 C 5
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS U andf
IBIXaHUSD)
AspoOHBIE OpraHU3MBbl. JTallb XUM®OAKMI'Y https:teach-
31 in.ru/file/synopsis/pdf/molecular-biology-methods-M-
§)
SHEPreTUYeCcKOro oomMeHa andf
OHeprus MeMOpPaHHOTO rpaiueHTa XUM®DAKMTIY httos /fteach-
32 IIPOTOHOB. Cunre3 ATO: Pa60Ta in.ru/file/synopsis/pdf/molecular-biology-methods-M-
poTOHHOM AT®-cHHTA3BI 4.pdf
33 PeakimnmaTprnaHOrocuHTE3A bubnnorexa LOK
P https://m.edso0.ru/863e796e
34 Tpanckpunuus — bu6mmoreka [JOK
MaTtpuuHsliicnaTe3 PHK https://m.eds00.ru/863e796e
35 Tpancnsauus u e€sransl bubnuotexa [JOK
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https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
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https://m.edsoo.ru/863e7c98
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://teach-in.ru/file/synopsis/pdf/molecular-biology-methods-M-4.pdf
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

https://m.edso00.ru/863e796e

KonupoBanue aMmuHOKUCIOT. Posib

bu6nuoreka [IOK

36
pubocoM B OMocuHTE3€e OenKa https://m.edso00.ru/863e796e
37 Opranuzanus reioMa y mpoKapuoT u
JyKapuoT
38 MonexyJsspHbIE MEXaHU3MBbI
IKCIIPECCUU TEHOB Y SYKAPHOT
Bupycel — BHEKIIETOUHBIC ()OPMBI
39 JKU3HHU U O0JIMTaTHBIE apa3uThl. 05 bubnmnoreka HOK
I[Mpaktuueckas pabora «Co3nanue ' https://m.edso00.ru/863e7540
MOJICITTH BUPYCa
40 BupycHble 3a0051€BaHMs Y€l0BEKa, bubnuoreka [JOK
JKUBOTHBIX, PACTCHUHN https://m.eds00.ru/863e7540
41 Hanorexnonoruu B 6uonoruu u
MEAUIIIHE
bu6nuoreka [IOK
42 KW3HEHHBIMIUKITKIIETKI
B https://m.edso0o.ru/863e7dc4
43 | Marpuunsliicunte3 JJHK
Xpomocomsl. JlabopaTopHas pabora 3P GOKCDOP]T
44 | «M3yyeHne XpoMOCOM Ha TOTOBBIX 0.5 https://foxford.ru/wiki/biologiya/kompaktizatsiya-dnk-
MHKpOITpEnaparax» struktura-hromatina
bu6mmoteka [IOK
45 €JICHUEKIIETKH — MHUTO3
A https://m.edsoo.ru/863e7dc4
Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabota
46 «Habmroieae MuTO3a B KJIIETKAX 0.5

KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://foxford.ru/wiki/biologiya/kompaktizatsiya-dnk-struktura-hromatina
https://foxford.ru/wiki/biologiya/kompaktizatsiya-dnk-struktura-hromatina
https://m.edsoo.ru/863e7dc4

9P ®OKCDPOP/I

47 | PerymsnusKM3HEHHOIOLMKIIAKICTOK https://foxford.ru/wiki/biologiya/kletochnyy-tsikl-
ponyatie-o-differentsirovke-stvolovye-kletki
48 Opranu3MKakeIMHOEIEN0e
Tkanu pacrenuii. JlJaboparopHas
49 pabota «3yueHue TkaHeh 0.5 oP @OKC@QP]F[ _ _ _ _
. https://foxford.ru/wiki/biologiya/tkani-vysshih-rasteniy
pacTeHu»
TxaHu )XKUBOTHBIX U UEJIOBEKA. P GOKCPDOP]
50 | JlaGoparopHas pabora «M3ydenue 0.5 https://foxford.ru/wiki/biologiya/tkani-zhivotnyh
TKaHel! >KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.
51 JlaboparopHas pabota «3yuenue 0.5
OPraHOB IIBETKOBOT'O PACTECHUS)
9P ®OKCDOP/]
52 OHOpaTeJ'IaOpFaHI/IBMOB https://foxford.ru/wiki/biologiya/oporno-dvigatelnaya-
sistema-cheloveka-skelet
9P ®OKCDOOP/]
53 ,Z[BI/DKGHI/IeOpFaHI/ISMOB https://foxford.ru/wiki/biologiya/oporno-dvigatelnaya-
sistema-myshtsy
54 | IlutaHneopraHu3zMoB
ITutanue MO3BOHOYHBIX JKUBOTHBIX. 9P ®OKCDOOP/]
55 [TumeBapuTensHas cucreMa https://foxford.ru/wiki/biologiya/stroenie-organov-
pischevaritelnoy-sistemy-cheloveka
qeJIoBeKa
56 | JlpIxaHWEOpPTaHU3MOB
9P ®OKCDOP/]
57 I[BIX?J.HI/IC IIO3BOHOTHBIX JKHUBOTHBIX H https://foxford.ru/wiki/biologiya/dyhatelnaya-sistema-

YCJIOBCKAa

cheloveka
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https://foxford.ru/wiki/biologiya/oporno-dvigatelnaya-sistema-myshtsy
https://foxford.ru/wiki/biologiya/stroenie-organov-pischevaritelnoy-sistemy-cheloveka
https://foxford.ru/wiki/biologiya/stroenie-organov-pischevaritelnoy-sistemy-cheloveka
https://foxford.ru/wiki/biologiya/dyhatelnaya-sistema-cheloveka
https://foxford.ru/wiki/biologiya/dyhatelnaya-sistema-cheloveka

58

TpaHcnOpTBENIECTB Y OPraHU3MOB

KpoBeHocHas cucteMa mo3BOHOYHBIX

OP

59 . G
JKHBOTHBIX M YeJIOBEKa CDOKCq)OPﬂhttps.//foxford.ru/W|k|/b|0quwa/se
rdechno-sosudistaya-sistema-cheloveka-serdtse
60 Brinenenne y opraHu3MoB
61 3ammura y OpraHu3MoB
62 NMMyHHascucTemMadeaoBeka OP d)OKCC.D.O.PI.[ _ _
https://foxford.ru/wiki/biologiya/immunnaya-sistema
63 PaznpaxumMocTs u peryisinus y
OpraHu3MOB
I'ymopasibHast peryisinus u
64 SHIOKPUHHAS CUCTEMA KUBOTHBIX U OP @OKCCDQP)_Z[ ) )
https://foxford.ru/wiki/biologiya/endokrinnye-zhelezy
yeJI0OBeKa
65 DopMbBIpa3ZMHOKEHUIOPTaHU3MOB bubmorexa HOK
PMBIP p https://m.edso0.ru/863e81b6
bu6mmoreka [IOK
66 ITomoBoepa3sMHOKEHIE
p https://m.edsoo0.ru/863e831e
" Bubnuoreka 1IOK
67 Metiios 1
https://m.edsoo.ru/863e7f4a
["amerorenes. O6pazoBaHue u
Pa3BUTHE TTOJOBBIX KJIETOK. Eu6 [TOK
HOJIMOTEeKa
68 JlaGoparopHag pabora «3yueHue 0.5
patop p ya https://m.edso0.ru/863e81b6
CTPOEHUS MOJIOBBIX KJIIETOK HA
TOTOBBIX MUKPOIPENApATAX»
69 NuauBuayanbHOEpa3BUTHEOPTAHU3M bubmuoreka [JOK
OB — OHTOTCHE3 https://m.edso0.ru/863e8436
70 3akajKa OpraHOB U TKaHEH U3 bubnmnoreka [JOK

3apOAbIIICBEIX JTUCTKOB

https://m.edso0.ru/863e8436



https://foxford.ru/wiki/biologiya/serdechno-sosudistaya-sistema-cheloveka-serdtse
https://foxford.ru/wiki/biologiya/serdechno-sosudistaya-sistema-cheloveka-serdtse
https://foxford.ru/wiki/biologiya/immunnaya-sistema
https://foxford.ru/wiki/biologiya/endokrinnye-zhelezy
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

Poct u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHasi pabota «BrlsBiieHHE

71 . 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX KUBOTHBIX»

Pa3zMHOXEeHME U pa3BUTHE PACTCHHUIA.

79 JlaGopaTtopHnas pabora «CtpoeHue 05
OpraHOB Pa3MHOKEHUS BBICILIUX '
pacTeHui»

Hcropus ctaHOBIEHUS U pa3BUTUSA bubnuorexa [HOK

73
TEHETUKH KaK HayKH https://m.eds00.ru/863e86f2
OcCHOBHBIE IOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopuas padota 05 bubnuotexa [HOK
«/Ipo3oduna kak 0OBEKT ' https://m.eds00.ru/863e86f2
TEHETUYECKUX HCCIIETOBAHUI
3aKOHOMEPHOCTH HACTIEAOBAHUS
npu3HaKoB. MoHOruOpuaHOE

75 ckperuBanue. [Ipakruueckaspadbora 0.5 bubnmorexa [IOK
. P P P ' https://m.eds00.ru/863e8878

N3yuennepe3ynbTaTOBMOHOTUOPU
HOT'OCKpEIMBaHUs Y 1p0o30¢puIb!"

76 LluTonornyeckeoCHOBEIMOHOTHOPH bubnmnorexka [JOK
JTHOTOCKPEILUBAHUS https://m.eds00.ru/863e8878

77 AHanu3upyroueecKkpeuBaHue. bubnmnorexka HOK
HenonnoenoMmuHupoBanue https://m.eds00.ru/863e8878
JurnbpuaHoe CKpemmrBaHue.

78 [TpakTuueckas pabota «3yuenue 05 bubmuoreka [JOK
PE3yIBTATOB TUTUOPUIHOTO ' https://m.eds00.ru/863e89a4
CKpEUTUBaHUS Y APO30(PHITBI»

79 [{uTOoNMOrNYeCKNEeOCHOBBITUTUOPHTH bubnuotexa [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

OTOCKpPEIIMBAHUS https://m.edsoo.ru/863e89a4

80 CueruieHHOEHACIE AOBAaHUETTPU3HAKO bubanoreka HOK
B https://m.eds00.ru/863e8c60

81 XPpOMOCOMHAsITEOPUSHACIIEICTBEHHO bubanoreka HOK
CTH https://m.eds00.ru/863e8c60

bu6nmoreka [IOK

82 ['enerukamnona

https://m.eds00.ru/863e8c60

83 | T'eHoTHIKaKIEIOCTHAsICHCTEMA

84 ['eHeTHYeCKU KOHTPOJIb PA3BUTHS
pacTeHUH, )KUBOTHBIX U YEJIOBEKA
M3MeHYMBOCTBIIPU3HAKOB. bubnmnorexka HOK

85
BunesmmsmenunBoctu https://m.edsoo.ru/863e8efe

bubnnoreka IIOK

86 MoaudukanmoHHAsTM3MEHUYNBOCTh

A rkar https://m.edso0.ru/863e8efe
BapuannoHHBIH psii 1 BapualiMOHHAs
kpuBast. JlaboparopHas paboTa

87 «MccnenoBanue 3akOHOMEPHOCTEN 05
MOIU(PUKAITHOHHON U3MEHYUBOCTH. '

[TocTpoeHneBapualluOHHOTOpSIAA U
BAapUALlMOHHOMKPUBON»

88 ['eHOTHTIMYECKAIM3MEHYMBOCTb. bubmuorexa [JOK
KoMOrMHaTHBHAsTM3MEHYHBOCTD https://m.edsoo.ru/863e8efe
MyTanuonHasi U3SMEHYUBOCTb.

89 [TpakTtuyeckas padora «MyTauu y 05 bu6muoreka [JOK
Ipo30¢uiIbl (Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax )»

90 3aKOHOMEPHOCTU MYTAI[MOHHOTO

npoiiecca. DNUTeHETUKA U



https://m.edsoo.ru/863e89a4
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SIIMI'CHOMMHKA

I'eneruka yenoseka. [Ipakruueckas

bu6nuoreka [JOK
91 abota «CocTaBJICHHUE U aHAIIN3 0.5
p . https://m.edso0.ru/863e8d78
POJIOCTIOBHOM»
92 MeTobIMeTUITTHCKOUTCHETUKH bubsmorexa [IOK
https://m.eds00.ru/863e8d78
3HaueHUE MEIUIIMHCKON TreHETUKY B
g3 | TPSAOTBPAILEHMH H JeHEHHH
TCHETUYECKUX 3a00JICBaHHI
4eJI0BeKa
OCHOBHBIC TIOHATHUS CEJICKITHH.
94 JlaboparopHas pabota «3yuenue 05 bubnuorexa [HOK
COPTOB KYJIbTYPHBIX PACTEHUN U ' https://m.eds00.ru/863e9214
MIOPO/ IOMAITHUX JKUBOTHBIX)
Metoapbl CeIeKIIMOHHON pabOTHI.
95 JlaGopaTtopHas padora «M3yueHue 0.5 bubmorexa LHOK
PATOPHAT P yzl ' https://m.eds00.ru/863e9214
METOJIOB CETIEKIIUU PACTEHUI»
JlocTr>KeHMs CeJIeKIMN PACTEHUN 1
96 *KUBOTHBIX. [IpakTrueckaspaboTa bubmorexa [JOK
P . p https://m.eds00.ru/863e9214
«[IpuBUBKapacTCHHI»
CoxpaHeHnue, U3y4eHue u
97 UCTIOJIb30BaHNE TEHETUICCKIX bubmorexa [JOK
https://m.eds00.ru/863e9214
pecypcos
buotexHoorus Kak Hayka u OTpacib
gg | "POM3BOICTEA. [TpakTuyeckas 05 bubmuoreka [JOK
pabora «M3yueHre 00bEKTOB ' https://m.eds00.ru/863e9336
OMOTEXHOJIOTHUI»
99 OcCHOBHBICHATPABICHUSCHHTETUYECK bubnuotexa [JOK



https://m.edsoo.ru/863e8d78
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OHMOMOJIOrnu https://m.edso0.ru/863e9336
10 XpoMocOMHas U TeHHAIUHXKEHEPHUS 1 Bubmaorexa ITOK
0 p p https://m.edso0.ru/863e9336
10 MemuunHCKueOnOTEXHOJIOTUH 1 Bubmaorexa ITOK
1 A https://m.edso0.ru/863e9336
10 PesepBHbiii ypok. [ToBTOpeHue,
5 0000111eHHEe, CHCTEMATU3AIUS 1
3HaHUU
BHIEE KOJIMYECTBO HACOB I1
OBbI1] (@) CTBO O O 102 135

I[TPOT'PAMME



https://m.edsoo.ru/863e9336
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11 KJIACC

Ne KoaunuyecTBoyacoB
Haranzy iIeKTPOHHBbIeHU(POBHIEOOPa30Ba
n | Temaypoka Bce | Konrpoabnbie | IlpakTuyeckue
YeHust TeJbHbIepecypchl
/ ro | pa6orbl paboThbI
n
1 OBosmonnonHasTeopus Y. 1 bubnmnoreka HOK
HapBuna https://m.edsoo.ru/863ea20e
5 JBroKy1IMe CUIIBI 3BOJIIOLUN 1 bubmuorexa [JOK
BHU10B 110 Y. J[apBuHy https://m.edsoo.ru/863e9da4
Bbopn0a 3a cymecTBoBanue,
€CTECTBEHHBIN M HCKYCCTBEHHBIH
3 oTo0p. PopmMupoBaHHE 1 bubmorexa [JOK
p- 72OP P https://m.eds00.ru/863e9570
CUHTCTHUYECKOU TeopHun
ABOJIIOIUHT
4 CraproBas TuarHocTuka 1 1
DTanbl YBOJOIMOHHOTO
5 mporiecca: MUKPOIBOJIIOIHS U 1 bubmorexa LHOK
p ' p https://m.edso0.ru/863e9cle
MaKpO3BOIIOIUS
[Monynsums —
6 sJIEMEHTApHAasIe TUHUIIA3BOJIIOIH 1 bubnmorexa [IOK
p https://m.eds00.ru/863e99c6
u
3aKOH IeHEeTHYECKOT0
paBHoBecus Jx. Xapan, B.
7 Baiin6epra. JlabopatopHas 1 0.5
pabota «BbIsBICHHE
W3MEHUYUBOCTH Yy 0COOEH OJTHOTO



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

BUIA»

DnemeHTapHbIe()aKTOPHIIBOIIIOL
uu

bu6nmmoreka [IOK
https://m.edso0.ru/863e9fde

Dddekt ocHoBarens. Ihdext
OYTBUIOUHOT'O TOPJIbIIIKA

bu6nmoreka [IOK
https://m.edsoo.ru/863e9cle

10

Murpauuu. M3onsumun
MONYJISALINNA: reorpaduyueckas,
ounosornyeckas

11

EcrecTBenHnbIit oTOOp —
HaANpPaBIAOMUN HaKkTop
3BOJIIOLIMU

bubnnoreka IIOK
https://m.edsoo.ru/863e9cle

12

[TomoBoiioTOOP

13

[Tpucnoco01eHHOCTh
OpPraHU3MOB KaK pe3yJabTaT
MUKposBotonuu. JlaboparopHas
pabota «3yuenue apomopdozos
Y UJIM0AJAITAlluN Y PAaCTEHUH U
YKUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: Moposiornieckue,
¢du3noIornuecKue,
OMOXUMHUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTtopnasipaboTa
«[IpucnocobieHusIOpraHu3MoB U
WXOTHOCUTEJIhHASAIIEIECO00pa3HO
CTBb»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.

0.5

P ®OCDOP]]



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

JlaGopaTtopHnas pabota
«CpaBHEHHE BUIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIOY

https://foxford.ru/wiki/biologiya/vid-kriterii-vida

16

CrpykrypaBuaa

P ®OCDOP]]

https://foxford.ru/wiki/biologiya/vid-kriterii-vida

17

Bunoobpa3oBanuekakpe3ynbTar
MHUKPOIBOJIOIHH

P ®OCDOP]]

https://foxford.ru/wiki/biologiya/vidoobrazovanie-puti-i-
sposoby-vidoobrazovaniya

18

CBSI3bMUKPO3BOJIIOLUY U
AMUIEMUOJIOTUU

19

Maxkpo3BOTIOLIHS.
ITameoHTOIOrMYECKUE METOIBI
W3Y4YEHUS IBOJIOUU

P ®OCDOP]]

https://foxford.ru/wiki/biologiya/makroevolyutsiya-puti-i-
napravleniya-evolyutsionnogo-protsessa

20

BI/IOFeOl"pa(l)I/I‘leCKI/ICMeTOI[LII/I?»y‘I
CHUADBOJJIIOIIMH

21

OMOPHOIOTHIECKHE U
CpaBHUTEIBHO-
MOP(OJIOTHUECKUE METOTbI
U3YUYEHHSI IBOJTIOLIUU

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U
MaTeMaTUYeCKHE METOIbI
M3Y4YEHUS HBOJIIOLIUU

23

OO01Me3aKOHOMEPHOCTHUIBOJTIOII
15071

24

AnanTuBHAs paguaIus.
HepaBHOMEpHOCTH TEMIIOB
SBOIIOIMHU

25

Hayunblie runoressl

but6mmoreka [IOK
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MIPOMCXOXKICHHS )KU3HU Ha
3emiie

https://m.edsoo.ru/863ea5a6

26

JloHay4HbIE IPEACTABICHUS O
3apOKICHUU KU3HU

27

OCHOBHBIEATAIIBIHEOPTAHUYECKO
UDBOJIIOLINHT

28

I'unore3pI3apOKACHUSKUZHA

bu6nmoreka [IOK
https://m.edso0o.ru/863ea5a6

29

HcTopus 3emian u MeTo bl €€
u3y4enus. JlaboparopHas pabora
«M3y4yeHue u onucanue
MCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB)

0.5

30

HavansHble3TanblopraHnyecKomn?
BOJIFOLIUA

31

OBOIIOLUAIYKAPUOT

32

OcCHOBHBIE 3TaIlbl BOJTIOLUU
pPacTUTEIBLHOTO MUpA.
[TpakTuyeckas pabora
«M3yuenue ocoOeHHOCTEH
CTPOEHUS PACTCHUMN Pa3HBIX
OTZIEIIOB»

0.5

33

OCHOBHBIC ITaITbI 9BOJOIHHA
KUBOTHOI'O MHpa

bu6nuoreka [IOK
https://m.edsoo.ru/863ea8bc

34

DBOJIOIUS KUBOTHBIX.
[TpakTideckas pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUA ITO3BOHOYHBIX

0.5



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea8bc

JKHUBOTHBIX»

35

PasBurne xu3Hu Ha 3emiie 1mo
dpaM U TepruoiaM

bu6nmmoreka [IOK
https://m.edso0.ru/863eabbe

36

MaccoBble BBIMUpaHUS —
IKOJIOTMUYECKNE KPU3UCHI
IPOILLIOTro

37

CoBpeMEHHBIN IKOJIOTUYECKU I
KpHU3HUC, €r0 0COOEHHOCTU

38

COBpeMeHHaHCI/ICTCMaopFaHI/I‘IeC
KOToIpounjioro

bubnnoreka IIOK
https://m.edsoo.ru/863ea48e

39

OCHOBHBIECUCTEMATUYECKUETPYIT
IBIOPraHU3MOB

40

AHTpOI10JIOTHS — HayKa O
YeJIOBEKE

41

PazButne npeacrasineHuit o
IIPOUCXOXKIECHUN YeIIOBEKa

42

Mecto yenoBeka B CUCTEME
OpPraHNYeCcKOro MUpa.
JlaGopaTtopHnast pabota
«M3yuenue ocoOeHHOCTEH
CTPOCHUSI CKeJIeTa YeIIOBeKa,
CBS3aHHBIX C MPAMOXOXKIACHHUEM

0.5

43

JIBMOKYIIIMECUIIBIAHTPOIIOTEHE3a

44

COOTHOIIEHAE OUOJIOTNYECKUX U
COLIMATILHBIX (haKTOPOB B
AHTPOTIOTEHE3e

45

OCHOBHLICCTaIlI/II/IaHTPOHOFCH638.



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e

46

[Taneorenernka u
[1aJeOr€HOMUKa

47

3BOHIOLII/ISICOBpeMeHHOFO‘ICJIOBe
Ka

bu6nuoreka [IOK
https://m.edsoo.ru/863ead44

48

Yenoseueckue pacsl.
[IpakTuyeckas pabora
«3yueHne 3K0I0rnYeCcKux
aJarTalui YeaoBeKa

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863eaea?

49

MeXaucuIImHapHBIEMETObIaH
TPOTIOJIOTUH

50

3apoKJIeHUE U
Pa3BUTHUEIKOJIOTUU

51

MeTo/1bl SKOJIOTHH.
JlaGopaTtopHnas pabota
«3y4yeHue MeTo10B
HKOJIOTHUECKUX UCCIICTOBAHMID

0.5

52

3HaueHNE YKOJIOTHUSCKUX
3HAHMUH JJI 9YeJTOBEKa

53

OKonornyecknedakTopsl

bu6mmoteka [IOK
https://m.edsoo.ru/863eafec

54

Abuotnueckue axropsl. Cer
KaK 9KOJIOTHYECKUH (aKTop.
JlaGoparopHas paboTa
«BpIgBrIEHNE TPUCTIOCOOICHU
OPTraHU3MOB K BIIUSTHUIO CBETa»

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863eafec

55

AbuoTtrueckue GpaxkTopsl.
TemmepaTypa kak
AKOJIOTUYECKHUH (PaKTop.

0.5

bu6nuoreka [IOK
https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

JlaGopaTtopHnas pabota
«BpIsIBIEHUE TPUCTIOCOOICHH I
OpPraHU3MOB K BIHSHHIO
TEMIEPATYpPbI»

AObuotndeckue (HaKTopsl.
BiiaxxHOCTB KaK AKOJIOrMYECKHUI
daktop. JTaboparopHas pabora

bu6nmmoreka [IOK

o «AHaTOMHYECKHE OCOOCHHOCTH 05 https://m.edso0.ru/863eb10e
pacTeHni U3 pa3sHbIX MECT
oOuTaHM»
bubmuorexa [JOK
> CpeABIOOHTARIAOPTaHN3MOB https://m.edsoo.ru/863eafec
58 | buonormyeckuepuTMBI
59 JKuzneHnHbie(hOpMBIOPTaHU3MOB
bubnnoreka IIOK
00 BHOTHYCCKUCAKTOPEL https://m.edso0.ru/863eb348
3HavyeHHEe OMOTHYECKUX
61 B3aUMOJICUCTBUH I bu6nuoreka [IOK
CYILIECTBOBAHUs OPraHU3MOB B https://m.edsoo.ru/863eb46a
cpene oouTaHus
62 DKOJIOTMYECKUEXaPAKTEPUCTUKHU
MONYJISALUN
OCHOBHBIC TIOKa3aTeIH
63 MONYJSLUN: YACIEHHOCTb,
MJIOTHOCTh, BO3pACTHAs U
M0JIOBAsI CTPYKTYpa
64 OCHOBHBIE TTOKa3aTeIu

MOIyJIanuu: poxxaacMoCTb,



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALIUU

OKOJIOTNYECKasICTPYKTYpaIONyIl

65
100701
66 JluHamuKa OISy U e¢
peryJsus
67 KpuBble pocta uncieHHOCTH
nomyssiiii. KpuBbie BEDKUBAHUS
DKkonoruyeckas HUIIA BUAA.
a6 5 OP ®OCDOP/
68 abopatopHasi pabota 05 https:/foxford.ru/wiki/biologiya/morfofiziologicheskie-
«[Ipucnocobnenus cemsiH adaptatsii-zhivotnyh
pacTeHUM K pacCEICHUIO»
69 Bunkakcucremanonynsiuit
20 3aKOHOMEPHOCTH MTOBEACHUS U
MUTPAIUH KUBOTHBIX
71 Co00111eCTBOOPTaHU3MOB —
OuOIIeHO3
79 DKOCUCTEMAKAKOTKPBITASICUCTEM bubnmnoreka [JOK
a https://m.eds00.ru/863eb46a
KpyroBopoT BEIECTB U HOTOK OP ®OKCOOP/
73 https://foxford.ru/wiki/biologiya/krugovorot-himicheskih-
OHCPIuu B SKOCUCTEME elementov-v-biosfere
74 OCHOBHBIENIOKA3aTEINIKOCUCTEM bubnuotexa [JOK
Bl https://m.edsoo.ru/863eb5fa
75 DKOIOTrHYECKUETUPAMHU BT bubmmorexa TIOK
p https://m.edso00.ru/863eb5fa
76 N3menenunscoodimecTs — bubnuoteka [JOK
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nocobue 1y 001eo0pa3oBaT. opranusanuii: npopuasHbii ypoBeHb /B. B. Ilaceunmk, I'. T.
HIsenoB, T. M. E¢umoBa. — M.: [Ipocsemenue, 2021. - 96 c.
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