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MOSICHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOoMy mpeamety «buomorus» (mamee - OWoJoTHS) Ha
ypoBHE cpenHero odmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEeHUH (enepanbHON padoueld mporpaMMbl BocniuTanus. Pabouas
nporpamma OymyT peanm3oBbiBaThess B 2026 \ 2028 yueObHOM romy. PaGouas
nporpamma pazpadoTaHa B KOHCTPYKTOPE pabodux Mporpamm.

Cornacao nonoxenusim O®I'OC COO mnpoduiibHble yueOHBIE MNPEIMETHI,
U3y4yaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBIIIOTCS crocoOoMm auddepeHimaniu
oOyuyeHHs Ha YpOBHE CpeJHero oOImero oOpa3oBaHus W MPU3BAHBI 00E€CHIECUYUTH
MIPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIUM, CPEAHHM OOIIUM, CpPEIHUM
po(eCcCUOHANIBHBIM M BBICIIUM 00pa3oBaHUEM. B TO ke BpeMs KaxIbld U3 ITHUX
y4eOHBIX MPEAMETOB JIOJDKEH OBbITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
oOpa30oBaTeIbHBIX, BOCHUTATEIBHBIX K PA3BUBAIOIMINX 3a7ad, CBS3aHHBIX C
npodopueHTaueli 00yJarmuxcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWOJOTHEH, MEIUIIMHOM, SKOJIOTHEH,
TICUXOJIOTHUEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mpeamety «buonorus» ma€r mpencraBieHuE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyO0iaéHHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAepKaHue, €ro
CTPYKTYpUPOBAaHHME TIO pa3ieliaM ¢ TeMaM, paclpeielieHne Mo Kjaccawm,
PEKOMEHyeT TMOCIe0BaTeIbHOCTh W3YyUEHHsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH TPUHIMAI MPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMH Ha YypPOBHE
OCHOBHOTO  OO0ImIero oOpas3oBaHus, Oyiaromaps YeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCTEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEeKHOr0 OTHOIICHUS K OKpyKarolel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peanmuzanuu  TpeboBanuit DPIOC COO Kk MWIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-MO3HABATEIBHOU  JIESITEIIBHOCTH
OoOy4Jaronmxcst MO0 OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero ol1iero oopa3oBaHms.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro ooimero oopa3oBaHus
3aBepiiaeT OuoJIoTMYecKoe 00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaromIMXCsi O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenne yudebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOIIEMY IOJIyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHSI COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJYYEHHbIX IpPU HU3YYEHUM  OOy4arolUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUSA TOJNy4YarOT pasBuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepusX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpeametry "buomnorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 93BOJIOLUMOHHBINM MOAXOABI K HU3YYEHHUIO OHOJIOTHU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJICKUUH, OMOTEXHOJOTMH U CUHTETHUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00ecmEeUHUTh  OCBOEHUE
oOy4JaronMMUCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBuUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00BbEMOM TEOPETUYECKOI0 MaTepHalla B COAECPKAHUU IPOrpaMMbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM uinu MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriryOJ€HHOM YPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTtu
npo(heCCUOHATIBHOM JESITENbHOCTH, CBSI3aHHOM C OuosorMed, WM K BBIOOPY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3a]a4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BU, ONOreoleHo3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUHM, SMOPHOJIOTMM W OHOJIOTMM pAa3BUTUA, TEHETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTMYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHue OOYy4YalolMMHUCS  YMEHUSIMU: CaMOCTOATEIbHO  HAaXOJWUTh,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOILIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE€ 3HAKOMCTBA C BBIIAIONIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €10 MpoOjeMamMHu, METOAO0JOTruei
OHOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUSI AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUYECKUX
O00BEKTOB M MPOLIECCOB;



BOCIIUTAHNE y 00YYAIONMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIINEH KyJIbTypbl TIOBEIACHUS B TPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 3A0POBbs
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON oOpazoBarenbHON TPAEKTOPHH, CHoCoOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
WHIUBUTy AIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopasosanus, cocrtabisser 204 gaca: B 10 ximacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIelo).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISIETCS ¢ y4ETOM CHEeNM(PHUKU €ro CoAepKaHWs W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHWsS B  OpraHU3alUAX  CPEIHEro
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIEN0OBATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKM UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTUM C APYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHotTuyeckuit), OuochepHsniii. Ilporecchl, TpoUCXOIANIME B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPraHU3aIUU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIMs, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpUunMHBI UCKaXXEHUs PE3YyJbTATOB AKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBAa JKMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
W3YUYCHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTENS, peareHTa, y4acTHE B CTPYKTypPHpPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeiakoBoi Monekyssl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukamus Oenkos.
buonorunueckue GpyHkunu 6enkoB. IIpuonsi.



VYrneroasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCaXapyabl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKYUYEeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKuy, nPomeoMuKHu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Op2anUyecKull CuHme3s OUOMOIEKYI U UX HENPUPOOHBIX AHAT0208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabauIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIeKYJbD», «CTpoeHHE MOJICKYI
yrieBonoBy», «CTpoeHre MoJIeKyd JHUnuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Ctpoenne Mosnekysibsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «MccienmoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Ctpoenne u QyHKIUN KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.



CtpoeHure npoKapuoTUIECKOM KieTku. Kinerounast cTeHka OakTepuidl U apxew.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJICTKH.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas auddys3us), aKTUBHBINA (MEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocts MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. LluTtockener. [IBmxenne nuromiazmsl. OpraHouabl
kieTkd. OnHoMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyonu pacturesbHbIX KiIeToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMA MHUTOXOHIpUN u Tuiactuia. llepBuuHnble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTodynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBI. /Jlunamuka s0epHolU o060a0uKku 6 mumosze. Aoephbiil
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHME  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoiiM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBWKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakIuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPTraHMYECKUX KaTaIu3aToOpoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTes.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IlponyktuBHOCTh (GoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIINE OaKTepuu, >Kene300aKkTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax Ouojgoruueckoro okucinenus. Luknmueckue peakun. OKHCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cumnmes



AT®: paboma npomonnou ATD-cunmasel. llpeuMyniecTBa a’poOOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsrl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuipt 1 cxembl: «DoTOCUHTE3», «DHEpreTudecKkuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/I3yyeHue  KaTaIUTUYECKOW  aKTHUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW mHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioOT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Peryisiiusi akTUBHOCTH T€HOB Yy MNpoKapuoT. ['mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapusie mexanusmvl IKCNpeccut 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a00seBanus denoBeka, kuBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUITMHCKUE TTPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aunaius donvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmumpl u cxemel: «buocunres 6enka», «l'eHeTnueckut koay, «Bupyco»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOoB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
NOCTCUHTETHYECKUN (IPEMUTOTUYECKUI) IEPUO]IbI UHTEP(a3BL.

Martpuunbii cunares JAHK — pemmkanwpa. IIpuanuner permkanvun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUICIBHOCTb.
Mexanusm permkanuu JJTHK. Xpomocomsel. CTtpoerue xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a WU IPOUCXOIAIINE B HUX

npoueccel. Tunbl muto3a. KaproknHe3 U 1UTOKMHE3. bronorndeckoe 3HadyeHuUe
MUTO3a.

Perynsuus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocombl, (yHKIIMOHANIbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu kiemokx. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdyn, «CTtpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenaparhl: « MUTO3 B KIETKax
KOpelIka JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlaGopaTopHasi padota «HaGmromeHre MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS W  IKU3HENEATCIHHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KoJloHHaNbHbIE OpraHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIBI pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacioOXKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUHUHA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacreHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMYA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS] KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIutaHue XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KUBOTHBIX.
JlpixarenbHas cucTEMa YelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00BEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKHUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCyIbI M KpoBb. Kpyru KpoBooOpallieHus. IDBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brigenenue y opranu3mMoB. BeigeneHue y pacteHuil. Beimenenue y
*KUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranbl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MIO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. [louku. CtpoeHne u (pyHKIMOHMPOBAaHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1UThl. ODUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3sMa ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro umMmMmyHutera (I1. Dpnux, ©. M.
bepner, C. Tonerasa). BocrianmurensHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3ngpaxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTe © perymisius y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKABOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduekc u
pednekropHas nyra. bezycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['ymMopanbpHast peryisiuus W 3HAOKPUHHAs CHCTEMA MUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOMW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runoduiapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrermme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «Tkanu pactenmit», «KopHeBbie cuctembry, «CTpoeHue cTeOIsy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas cUCTeMay, «IHIAOKpUHHAsA cucteMa», «CTpOEHHME MBIIIIbDY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIPBD»,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epssi», «HepBhas
cuctema poeio», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OTHOKIECTOYHBIX
OpraHW3MOB, MUKpOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE I IEMOHCTPAIIMH TOYBEHHOTO U BO3IYIITHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlabopaTopHasi padora «3yueHne TKaHEel paCTCHHI.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpraHu3MoOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
meno3a. [loenenne xpomocom B Meno3e. Kpoccunrosep. bruosmornueckuii cMpIC
M€Ho3a M IIOJIOBOTO Ipolecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »KuBOTHBIX. [10JIOBBIE KeIe3bl.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(ractpynsiuus). 3aKiiaika OpraHoB M TKaHEU U3 3apOoJIbIIIEBBIX JUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pe3yjibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuonaneuelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHE MPSAMOrO0 M HEMPSIMOTro



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PEryJIAIMU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBHOTO PA3BUTHUS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

Pa3sMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKie pacteHud. OOpa3oBaHMe cmop B IMpolecce Menosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. Haamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsl», «I'amerorenes», «CTpoeHue
ANIEKIETKH W criepMaTo3ona», «OCHOBHBIE CTaguud OHTOreHe3a», «llpsamoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYAOJIBHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamyCTbDy, <«JKM3HEHHBIM UHMKI MXa», <« KU3HEHHBIM  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

JlaGopaTopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJIE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W Pa3BUTHS TEHETUKW Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUSL U CUMBOJIbL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI  T€HETUKH: THOPUAOJOTUYECKHHA,  IUTOJOTHUCCKUM,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPCIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MEePBOTo MokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a 4yucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. Tpetuil 3akoH MeHens — 3aKOH HE3aBUCUMOIO
HacleJOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHas
TEOPUs HACIEACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lneitoTponus — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajulenn3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTyeCcKUl KOHTPOJIb PA3BUTHSA PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaK)Ke (PUIMOJOTMYECKUX TPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

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

Tabmumpt u cxembl: «IlepBeiif 1 BTOpoil 3akoHbl Menaensn», « Tpetuit 3akoH
Menpnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpOBaHHEY,
«CrenyieHHOEe HAcleOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apo3zodpumnb», «Kapuotunm OTHLBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAlMM CILEIJICHHOTO HACJIEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

MopaudukanuonHass U3MEeHYUMBOCTb. Ponb cpeasl B (opMHpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpupas (B. Moranmncen). CpoiicTBa MoAMUKAIIMOHHON
W3MEHYMBOCTH.

I'enotunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYNBOCTH.
Buapl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAsI.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBl MyTanuii: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIIa3MaTuYeckrue MyTtanuu. CoMaTUYeCKUEe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. . BaBunos.

Tabmuuber u  cxembl: «Bumbl  u3MeHunBocTH», «MoaudukaroHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MECHYHUBOCTEY, «Meio3,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTammii.



O6opynoBaHue: XMBBIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. I[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToapl  UM3ydeHMsT T€HETUKHA  4YEJOBEKa: I'€HEAIOTMYECKHUM,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. [ 'eHHbIE U XPOMOCOMHBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MpepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [loHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNs UETTOBEKAY.

IpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKAILIUHU.
VYuenne H. WM. BaBunmoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHUil. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJA
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  Mcnbrtanue
npou3BoAMTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momotIbio aHanmza JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKUMOHHOW  padoThI.
PannanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMi Y KyJbTypPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUHN H
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbiX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOM HM3MEHYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYpPHBIX PACTEHUNA U MOPOJT
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKka pacTeHuN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYpBHI, MUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHoJsioruii. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3niaHre TEeXHOJOrMii U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U COMATHUECKHI
sMOpuorene3. lcnonb3oBaHuEe TramiouoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvsosanue MOHOKIOHAbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMMU SJI€p KJIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHCcTpyupoBanue pekoMOnHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON NHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMuas nudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C 1EJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoab30BaHE MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KileTounas nHxxenepus», «I eHHass HHXKEHEPUS».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOJIOTHI.

IpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuUTHE IBOJIOLMOHHBIX NpeACTABJICHHMN B
omnoJiorun

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOJIIOLIMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTnueckor Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOLIMOHHON TEOPHH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JdeMoHCTpauU

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepukos, 1. U. lImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema xuBoid mnpuponbl (no K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm GopMupoBaHHUs
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymecTtBoBaHue», «llopoabl romybeit», «MHorooOpasue KylbTypHBIX (popM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI JABMXKYIIMX CHJI 3BOJIIOLUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3jeMeHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. M3meHeHue
reHo(oH/a TOMYyJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHosecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABUXKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homyssinusx. OQdext
ocHOBaTensd. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuii:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOMIMM,  pa3phIBaOLIU
(nm3pyntuBHbIf). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHME ~ MpUCMOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOaeHuid y opraHu3smMoB: MOpP(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIOIMH. M3omsmus — ximroueBod ¢akrtop BuaooOpaszoBanus. Iyt u
CIIoCOObI BUJ1I000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOEY (monUIIonIU3anus,
rubpuanzaiys). JIuTenbHOCTh BOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW  OWOJIOTMM B pa3pabOTKe HAay4YHBIX METOJOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS MApa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JdeMoHCTpaMuK

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «IBumxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTMYECKass M30JSUUs MONYJIALHMA ceBaHCKOU (openny,
«l'eorpaduueckast M30JISAIUS  JTUCTBEHHUIIBI CHOUPCKONM W JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«BnycTpuanbHelii MenaHnu3m», «JKuBble Hckomaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIXY,
«®uznonornueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojsie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduyueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHA000pa30BaHUE BUIOB CHHUID,
«ITomumnnouasl pacteHuit», «KamycrHo-peneunbiii ruOpu.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPA30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpIsiBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJI.

JlaGopaTopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHHS MaKpOdIBOMIONUHU. [lajmeoHTonOrmyeckue MeTO[bl
uzyueHus: oHBomoruu. Ilepexonueie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHl U
dbayHbl MaTepuKkoB M OCTpOBOB. buoreorpaduueckne obOmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJNEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallX U SBOJIIOIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmenvlt yHKYuU.
HeobOpatumocTs sBomtonnu. AfanTuBHas paauainusi. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuubl 1 cxembl: «DUIOTeHETUUECKUN PsI JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb»,  «Punuoduts»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Pemuktel»y, «HawanbHble CcTaguu SMOPUOHAIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKAa U INHUMIIaH3e», «l JTaBHbBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O01111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJS)KH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBep:keHHe onbiTamu D.
Penu, JI. Cnannannanwu, JI. [1actepa. [IporcxoxaeHne >ku3Hu U aCTPOOHOIIOTHS.

OcHOBHEIE ATaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMmoTe3a nepBudHOro Oyiapona JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3ydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeroapl. OTHOcUTENbHass © aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tambl opraHndeckod HBoMONMU. [logBieHHe u 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKH KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3mMoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUil. OCHOBHBIE apoOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoHCXOXKIEHHE IIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIONUA TTO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentuiuil. [IpoucxoxaeHue MICKONUTAIONIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaiiHO30¥. OOmas xapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieobpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIECTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTHMYECKUN KPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®. Peau, JI. Cnannanuanu, JI. I[Tactep, . . Meunukos, A. U.
Omapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosorMyeckass  IIKajiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema xXuBoW mnpupoab», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOIOPOCINY,
«MHnorokiierounbsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3bl KHUBOTHBIX», «lIpocreiimme», «KumednonoaocTHeiey,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItnuppy, «Mekonuratromue», «Pa3Buthe Xu3HU B
apXeucKom spe», «Pa3BuTHE )KU3HU B MPOTEPO3OUCKON Ipey, «PasButue xu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpe», «Pa3BuTue XKu3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOKHMX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, 4Yydellda NTULl U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJISIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa saboparopHas paGora «MogenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlabopatopHass padora «/I3ydyeHHe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHUE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEJIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA € JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0MOXUMHUECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOIOrHYecKue, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JT0Jed. ABCTPAJIONUTEKH — ABYHOTHE MPEAKHU JtoJeH. YenoBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuii —  0OmME  MPeNoK
HEaHIEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOr0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KJMMaTa. YeloBEeK pa3syMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka 1 NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTanvoHHBINH Tiporiece u moiauMopdusM. [lomysiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPEeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bosblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMs M MmyTH paccelieHHs] 4YesIOBEKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple MeToJbl B (u3nueckol  (OMOJOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMHA OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpauumn

[Toptpersr: Y. lapBun, JI. JIuku, 5. 4. Pornnckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOTIOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajmonutek», «YenoBek  ymenbii», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOJTIOLNHU YEJIOBEKa», «Packl UeoBeKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEAMETOB MaTepualibHOU
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) kapTuH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAaMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKA, MOJIENb
yepena 4YeloBeKa M 4epena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
ITUMITaH3€e, MOJIEJIN TOpCa MPEIKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB M
HAIOPTaHU3MEHHBIX CHCTEM C OKpY:Kalole cpenoii

3apoxaeHre U pazButue 3kojoruu B Tpyaax A. ['ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B IKOJIOTUU:
npupojHble W JnabopatopHble. MoJenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4esnoBedecTBa ¢ Npuponoil. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON IPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorun», «Metoasl s3konorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nencTBus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOUOTHYECKUE, OMOTHYECKUE, aHTpOIIOreHHbie. O01mue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
pPa3HbIX YYaCTKOB COJIHEYHOTO CHIEKTpPa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHAIbHAas poOJIb CBETA.
doTonepruoausM.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILIEHHUIO K
Boze. [IpucnocoOneHus ;KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJMuyHble PUTMBL. [IpUCHIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTeHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuyeckue, Gadpuueckue). 3HAYCHUC
OMOTUYECKUX B3aWMMOJCUCTBUNM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TernaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amanTanuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bBHOJOrHYECKHE PUTMBDY,
«Kuznennole  Qopmbl  pactenmit», <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«JKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUS, «XulHudecTBo», «llapasutuzmy», «KoukypeHuus», «CumMOuo3y,
«KommeHcanuszmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX JKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBHIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpodutaMm, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU PACTEHHH W >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JTMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U NMOMYJISALIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Monmynsimua ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U
0COOCHHOCTE OMOJIOTUU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHONU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TOKA3aTENW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasuuud. OneHKa YUCICHHOCTU MOMYJISAINH.
JIlnHaMUKa MOMyJISAIUMUA U €€ PeryJisiiua. bUuoThYeckuil MOTEHIMAT MOMYJISLHH.
MoaenupoBaHue TMHAMHUKHA TOMYJISIUKA. KpuBbIe pocTa YUCICHHOCTH MOMYJISIIIUAH.
KpuBble BbDKMBaHUSA. Perynsnus YuCICHHOCTH MOMYJISIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTHYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcona. Pa3Mepsl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUS WU MUrpaluid >KUBOTHBIX. buosormueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCcTpauumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyasinun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIUHN KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus ceMsH  pacTeHHH K
PacCCeNICHUIO.

Tema 9. Ikos10rust co001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTasi cucrema (A. JIx. Tencnn). DyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  dAKOCUCTEMbl. buoMacca W mOpoayKuws.
DKOJOTHYECKUE TUPaAMU/IbI YHCEN, OMOMAaCChl U SHEPTHUH.

Jlunamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykiieccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOINOIEHHbIE BO3/ICHCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopetl U
oxkeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Paznmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI YypOoskocucteM. [opoxackas
dbropa u ¢ayna. CuHaHTpomm3alus TOpPOACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHNE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 QyHKkyuonuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIIUN U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIMA.

Mexanuzmoi 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunoe Ha
CcyOOpeaHU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOocUCTeMa

HMIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIC
IPYNIBl OPTAaHW3MOB B JKOCHCTeMe», «KpyroBopoT BEMIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly), «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHHe fieca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repobapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repOdapuu KyJIbTYypHBIX M TUKOPACTYIIUX PACTCHHM, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuueckas padora «/3ydyeHue u onrucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B qyOpaBy, Oepe3HSsiK,
€IbHUK, Ha CYXOJ0JIbHBINA UM TIOMMEHHBIN JTyT, 03€p0, OOJIOTO)».

IKCKYypcHsl «IJKCKypCHsl B arposkKocucteMmy (Ha Moje WM B TEIJIUYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyIlleCTBOBaJIa >kKM3Hb. Pa3BuTHe npejacTaBieHuilt o ouochepe B Tpyaax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM PK0cHCcTeMB. JMHamuueckoe paBHOBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepojaa, a3oTa). PUTMUYHOCTh sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHBIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. U. Bepuanckuid, 9. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emumn», «KpyroBopoTr azora B HNpHUPOAE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoT Kuciopojga B TPHUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii jgec», «IILIMpoKoINCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsay, « Tponndeckuii gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:ka0OLIafA cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xHuru. Ocob6o oxpansembie npupoanbie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U IMPUPOJBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI0OAIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBU.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNnocoOHot dHepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMYn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



sKOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nasemuvix sKocucmenm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arps3HEHHe
ruapocdepbl», «3arpsisHeHue 1mouBb, «llapHukoBbit  3ddext», «Ocobo
OXpaHsieMbI€ MPUPOIHBIE TEPPUTOPUNY», «MOJEIN yIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OoOy4YaroIMUMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  Npa8oOCO3HAHUA  DKOJIOTHUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEIBHOM JCSATEIHHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, MNATPUOTH3MA U
YBAXXEHHUSI K 3aKOHY WM ITPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OEPEKHOTO OTHONICHHS K KYyJbTYPHOMY HACICIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMENH JHMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaIaHCKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIBCKUX 3a7a4, YBaXXUTEIBHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM MPUPOJIBI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHUSI )KUBOM IPUPOJIbI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJIEHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hHU3UUECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHIYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypeHHs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO I€ATEIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHOM e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4€CKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
aKOocucTeM, orochepsr);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATH HX;



HaJIM4HUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUYECKON NEATENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeAcTaBlIeHus] 00 OKpYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAay4yHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEITEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MGTHBIC PE3YJIbTAaTbl OCBOCHMU:A y‘-IC6HOI‘O npeamMceTa «bunonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHLIe IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD HaquOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMHA,
HCIIOJIB3YEMbBIX B CCTCCTBCHHBIX HAYyKax (BCIHCCTBO, OHCPIrus, sSABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaTeJ'IBHBI€, KOMMYHHKAaTHBHBIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUIMOHATBHOU
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLUAIIBHOW MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILIEero
oOpasoBaHust y oOywatomierocss OyayT cQOpPMHpPOBaHbl IO3HABATEJIbHbIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE YUeOHbIE
NEHCTBUS, pPEryJsITUBHbIE YHHUBEpCAlbHbIE Y4YeOHblEe JEWCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (QOpMYyNHMpPOBAaTH W aKTyalM3upoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NP OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccU(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE PaCCyKIEHUs (MHIYyKTUBHbIE, JEOYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPEICTaBJICHMS
CYLLIECTBEHHBIX CBSA3€M M OTHOLICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMBbI ¢ YYETOM aHaau3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYI0 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NMPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKUA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJbTYPY aKTHBHOTO WCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTlO3HaBaHWA W 3aWTHl  WH(OpMaIuwu,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS,;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI U peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OPUHUMATh eI COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUSMMU:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHUCTBHUSIX M MOCTYNKAaX MO OTHOLIEHHUIO K JKMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pPELICHUS NpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pEILICHHE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHM AJsl OLCHKU CUTYalllH, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHUSI COJCpPKaHHUS Yy4eOHOro mMpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOO€cleUYeHUE
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO0 3HAHUHN, BUJbI JEATCIBHOCTH IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
rojiaMm U3y4eHusl.

[IpenMeTHBIC pe3yabTaThl OCBOCHUs ydueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroOHAJIBLHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIAJE POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHMBOCTh, POCT U pPa3BUTHE), OHMOJIOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHs
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TMEPBOTO TOKOJIEHUS, PACIICTIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basumnoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIAEOBAHUSIX KUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYUICCTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHUS OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHAaBIMBATh B3aMMOCBSI3U MEXAY OPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacCTEHMMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTOopamu cpenbl OOUTaHUS;

YMEHHE BbISABIATH OTIUUYMUTEIbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATh NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOrMUECKUMH MTPOLIECCAaMU U SIBICHUSMH, JeNIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TIpPaKTUYECKHUe padOThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

yMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPSITh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMYyIUpPYs Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
PE3YNBTATHI U JCNaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
HKOJIOTUM U METUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX
KOH(epeHusx;

YMEHHE OLICHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE T'€HOMa M CO3JaHHE TPAaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiiell mpodeccuoHambHON
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJILCKOTO XO3SIIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTRYIOLIEH TIpodeccun u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIH30BaHUs, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENEeHUs] W TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAralIuX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHetrndeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. JlubOuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHME  BJQJACTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO0  IO3HAHWA,
WCIIOJIb3YEMBIMHU B OMOJIOTHYECKUX UCCIIEAOBAHUSAX KUBBIX 00BEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHUe, HaOMIOJeHUE, DKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONUN HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YyCTaHaBJIMBAaTh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTUYECKHUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS JOKAa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BBISABISTh IPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpys Iellb KCCIEIOBAaHUS, AaHAJTU3UPOBATH IOTYUYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpaIICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayliel mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETCPUHAPHH, CEIIbCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIIYOJIATh TIO3HABATEIbHBI WHTEpPEC, HaIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumenoBaHue pa3jieioB U
KoHTpoabH IpakTHyeckue JuieKkTpoHHbIE (MU (PPOBBIE)
n/n TeM NMPOrpamMMbl Bcero
ble padoThI padoThI o0pa3oBaTe/ibHbIE PeCypPChl
- ®I'BHY "UHCTUTYT coaepKaHusl U METOI0B
o0yuenust umenu B.C. JlenneBa" buomnorus 10
kJacc (yriryOJIeHHBIH YpPOBEHB)
1 broorus ki Hayka 1 - 000 "CBEPOBPA3OBAHMUE". Buosorus
10 xnacc (yriyOseHHBIN ypOBEHb)
- ®I'bHY "HUHcTutyT conepkaHusi 1 METO/I0B
oOyuenust umenu B.C. Jlegnesa" buonorus 10
) JKuBbie cucTeMbl U UX 9 kJacc (yriayOJIeHHBIH YPOBEHB)
U3y4eHUe - OO0 "CBEPOBPA3OBAHMUE". buonorus
10 xnacc (yriyOseHHBIN ypOBEHb)
- ®I'BHY "MHCTUTYT coaepKaHus U METOA0B
3 Buonorus kierku 2 0.5 o0yuenust umenn B.C. Jleanesa" buonorus 10
kJacc (yriyOJeHHBIH YpPOBEHb)
XuMHUecKasl Oprauusanus - 000 "CBEPOBPA30OBAHUE". buonorus
4 KIIETKA 10 1 10 xnacc (yriy0OyeHHbIN ypOBEHb)
- ®I'BHY "UHCTUTYT coaepkaHusi 1 METO/I0B
5 Crpoenne v QyHKIMU KIETKH 8 2 obyuenust umenu B.C. Jlennesa" buomnorus 10
KJ1acc (yriayOJeHHbIH ypOBEHb)
OOMEH BEIIECTB U - 000 "CBEPOBPA30OBAHUE". buosnorus
6 MpeBpaIlleHIe YHEPTUU B 9 1 10 xmacc (yriayOJieHHBIH YpOBEHB)
KJIETKE
HacriecTBenHas MH(opMaIs - ®I'BHY "UHCTUTYT coaepKaHusi 1 METO/I0B
7 - P 9 0.5 o0yuenus umenu B.C. Jlennesa" buonorus 10
U peanu3anus e€ B KIEeTKe .
KJ1acc (yriayOJeHHbIH ypOBEHb)




- 000 "CBEPOBPA30OBAHUME". buonorus

8 JKu3HEeHHBIN UK KIETKH 6 1 g
10 kiacc (yriayOJaeHHBIH YPOBEHB)
- ®I'BHY "UHCTUTYT conepKaHusi U METOJIOB
Crpoenue u QpyHKIUH Y

9 P Py 17 1.5 ooyuyenus umenn B.C. Jleanesa" buonorus 10

OpPTaHU3MOB s
KJyace (yriyOJaeHHBI YPOBEHB)

10 Pa3zMmHOXeHUE U pa3BUTHE 3 15 - OO0 "CBEPOBPA30OBAHUE". buosorus
OpPTaHHU3MOB ' 10 xnacc (yriayOJIeHHBIH YpOBEHB)

I'enernka — Hayka o - ®I'bHY "HUHcTuTyT conepkaHusi 1 METO/I0B

11 HACJIeICTBEHHOCTH H 2 0.5 oOyuenust umenu B.C. Jlegnesa" buonorus 10
U3MEHUYUBOCTH OPraHU3MOB Ki1acc (yriryOleHHBIH ypOBEHB)

12 3aKOHOMEPHOCTH 10 1 - OO0 "CBEPOBPA3OBAHMUE". buonorus
HACJIEICTBEHHOCTH 10 xnacc (yriayOJeHHBIH ypOBEHb)
3aKOHOMEpHOCTH - ®I'bHY "HUHcTutyT conepkaHusi 1 METO/I0B

13 6 1 o0yuenust umenu B.C. Jlennesa" buonorus 10
U3MECHUYUBOCTH N

Kyacc (yriyOJaeHHBIM YPOBEHB)

14 [eHETHKA YeTOBeKA 3 05 - 000 "CBEPOBPA3QBAHHE". buonorus
10 xnacc (yriryOsieHHBIN ypOBEHb)
- ®I'BHY "UHCTUTYT coaepkaHusi 1 METO/I0B

15 Cenexnus OpraHu3MoB 4 1 o0yuenus umenu B.C. Jlennesa" Buosnorus 10

KJ1acc (yriayOJleHHbIH ypOBEHb)

16 buorexnosorus u 4 - OO0 "CBEPOBPA30OBAHMUE". buonorus
CHUHTETHUYECKast OMOJIOTUS 10 xnace (yriyOiaeHHbIH ypOBEHb)

- ®I'BHY "MHCTUTYT coaepKaHus U METOA0B

17 Pe3epBHOE Bpems 1 oOyuenust umenu B.C. Jlennesa" buomnorus 10

kJacc (yriyOJeHHBIH YpPOBEHb)
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME




11 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3jie/ioB U
Kontpoabn IpakTH4ecKkue JyeKTpoHHbIE (IIMPPOBbLIE)
n/n TeM MPOrpaMMbl Bcero
ble padoThI padoThbI oOpa3oBaTe/ibHbIe pecypchl
- ®I'BHY "UHCTUTYT conepkaHus U
3apoxk/IeHUe U Pa3BUTUE MeTo10B 00yueHus umenn B.C. Jleqnesa"
HBOJIIOIUOHHBIX 4 Buosnorus 11 knacc (yriryOJeHHBIH ypPOBEHB)
MPEACTABICHUN B OMOJIOTHH - OO0 "CBEPOBPA3OBAHMUE". buonorus
11 xnacc (yriryOJICHHBIH YPOBEHb )
- ®I'bHY "HHcTuTyT conepxaHus U
. meTo10B 00yueHus umenu B.C. Jlegnesa"
Mukpo3Boronus u eé N
14 2 buosnorus 11 kiacc (yriyOiaeHHbIH ypOBEHB)
PE3YILTATR - 000 "CBEPOBPA30OBAHMUE". Bronorus
11 knacc (yriryOneHHbIH ypOBEHb)
- ®I'BHY "HUHCTUTYT coaepkaHus U
MaKpO3BOTIONHS H €& MeTo10B 00yueHust umenu B.C. Hf:z[HeBa"
C3VIIBTATHL 6 buonorus 11 knace (yriyOneHHbIH yYpOBEHb)
pesy - 000 "CBEPOBPA3OBAHHE". Brosorus
11 knacc (yriryOieHHBIH ypOBEHb)
TTpOHCXOKIEHHE U PA3BUTHE - ®I'BHY "UHCTUTYT coaepkaHus U
15 1.5 MeTo0B 00y4enus umenu B.C. Jlennesa"
KU3HU Ha 3emiie o
buonorus 11 knace (yriyOineHHbIH YpOBEHbD)
TTpOHCXOKIEHHE HeoBeKa — L0 . - OO0 ”CBEPOBPABOvBAHI/IE". buonorus
AHTPOTIOTeHE3 11 xnacc (yriy0OyieHHbII ypOBEHb)
DKOJIOTHS] — HayKa O - ®I'bHY "HHcTuTyT conepxaHus U
B3aUMOOTHOIIIEHUSIX MeTo10B 00yueHus umenn B.C. Jleqnesa"
OpraHH3MOB H 3 05 buonorus 11 knace (yriyOaeHHBIH YpOBEHbD)
Ha/IOpPTraHU3MEHHBIX CUCTEM C
OKpYKarolleu cpenon




- 000 "CBEPOLPA30OBAHUWE". buosnorus

7 Opranu3msl U cpefia 0OOuTaHus 9 1.5 11 kiace (yriryGIeHHbI ypOBEHb)
- ®I'BHY "UHCTUTYT coaepkaHus U
8 DKOJ0THus BUAOB U MOILYJISLUN 9 0.5 MeTonoB 00yuyenus umenu B.C. Jlennena"
Buomnorus 11 knacc (yriyOJaeHHbIH ypOBEHB)
o KOILOTHA COOBIMIECTS. b 05 - 000 "CBEPOBPA3({BAHI/IE". buonorus
DKOTOMHYECKIE CHCTEMEI . 11 xnacc (yriayOneHHbIH ypOBEHb)
Buocdepa — riiobambmas - ®I'BHY "HUHcTuTyT conepxaHus U
10 6 MeTo10B 00yueHus umenn B.C. Jlegnesa"
JKOCUCTEMA N
buosnorust 11 xnacc (yriryOJeHHBIH yYpOBEHbD)
- OO0 "CBEPOBPA3OBAHMUE". buonorus
11 Hernosex ¥ OKpyxKarolas cpena 6 11 xnacc (yriy0GeHHbII ypOBEHB)
- ®I'bHY "HHcTuTyT conepxaHus U
12 PeszepBHoe Bpemst 8 MeTo10B 00yuenus umenn B.C. Jleqnesa"
Buosnorus 11 knacc (yriyOjaeHHbIH ypOBEHB)
OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosanyecrBo yacos
Ne Tema ypoka Konrpoar IIpakrnuec /[lara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero  Hble KHe u3y4yeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTsI
- ®I'BHY "HUHCTUTYT coaepkaHus U
meTo0B 00yueHus umenu B.C. Jlegnesa"
buonorus kak KOMIUIEKCHas buonorus 10 xnace (yriyOieHHbIH
1 HayKa U KaK 4acThb 1 1 mexenss  YPOBCHD)
COBPEMEHHOTO 0bIIIecTBa - OO0 "CBEPOBPA3OBAHUE".
buonorus 10 xnace (yriyOieHHBbIH
YPOBEHB)
- ®I'BHY "HUHCTUTYT coaepkaHus U
2 JKuBBIe ccTeMBI M NX CBOMCTBA 1 1 Henens MeToz108 00y1enus nmenn B.C. ﬂfﬂHeBa"
buonorus 10 knacc (yrimyOneHHbIN
YPOBEHb)
- OO0 "CBEPOBPA3OBAHHUE".
3 YpoBHeBas OpraHU3aIys KUBBIX 1 1 nenes Buonorus 10 knacc (yriyOiaeHHbIH
2ueneasn - ®I'BHY "UHcTUTyT conepkaHus U
Hcropust OTKPBITHS U U3yIECHUS metonoB o0yuenus nmenu B.C. Jlennesa"
4 1 y
kieTku. Knerounas reopus Buonorus 10 knacc (yriyOaeHHbIH
YPOBEHB)
MeTonasl MOJIEKYJIIPHON U 2 Heneus - OO0 "CBEPOBPA30OBAHUWE".
5 KJIETOYHOU OMOJIOTHH. 1 05 buonorus 10 knacc (yriyOneHHBbIN

[IpakTuueckas pabora
«/3yueHne MeTo0B KIETOYHON

YPOBEHbB)




O6uonoruu (xpomarorpadus,
anexTpodopes,
nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»

- ®I'BHY "UHCTUTYT coaepkaHus U
MeTo10B 00yuenus umenn B.C. Jlennesa"

6 XUMHUYECKU COCTaB KJIETKH 2 Hexess N
Buonorus 10 knacc (yriyOaeHHbIH
YPOBEHb )
3uenenss - OOO "CBEPOBPA3OBAHME".
7 MunepanbHbIe BEIECTBa buonorus 10 knace (yrinyOneHHBbIi
KJIETKH, X OMOJIOTHYecKas poJib YPOBECHB)
Opranuueckue BelecTBa Juexenss | - ®I'BHY "UnctutyT conepxanus u
KIIETKH — OeJIKH. MmeTo0B 00y4yeHus umenu B.C. Jlequea"
JaGopatopas pabora buonorus 10 knacc (yriyOneHHbIH
8 0.5 YPOBCHB)
«OGHapy>xeHHne 6EeJIKOB ¢
MOMOIIBIO0 Ka4eCTBEHHBIX
peakuuii»
- OO0 "CBEPOBPA3OBAHUE".
9 CaoiicTBa, kaccuduKamus 1 3 nenenst buonorus 10 xnace (yriyOieHHBbIH
q)YHKIII/II/I 0€eIKOB ypOBeHB)
4uenenss | - ®I'BHY "UHcTUTYT conepkaHus U
10 Oprannyeckue BenecTa MeTo10B 00yuerus umenu B.C. Jlennesa"
KJIETKH — YTJIEBO/IbI Buonorus 10 knacc (yriyOaeHHbIH
YPOBEHbB)
4mepensn - OOO "CBEPOBPA3OBAHUE".
11 Opranudeckue BemecTsa buonorus 10 xnacc (yriyOieHHBIN
KJIETKH — JIMITUBI YPOBEHbB)
12 Hyxneunossie kucnotsl. JTHK u 0.5 4nenens | - ®I'BHY "MHctutyT conepxanus u




PHK. JIaboparopuas pabota
«HccnemoBanue HYKICHHOBBIX
KHCIIOT, BBIICICHHBIX M3 KJICTOK
Pa3IUYHBIX OPTaHHU3MOBY

meto0B o0ydenus umenu B.C. Jlennesa'
buonorus 10 knacc (yriryOneHHBIH
YPOBEHB)

Crpoene u dysximn AT. Suemens | - OOO "CBEPOBPA3OBAHUE".
13 Tlpyrie nykireosurrpubocharsr 1 Buonorus 10 knacc (yriyOiaeHHbIH
(HT®) YPOBEHb )
Cexsenuposanne JJHK. S nenenst - ®I'bHY "HHcTuTyT conepkaHus U
14 MeTo/Ib! FeHOMHKH, 1 MeTo10B 00yuenus umenn B.C. Jleqnesa"
buonorus 10 knace (yriyOneHHBbIiH
TPAHCKPUIITOMUKH, IPOTEOMUKH YDOBCHE)
- OO0 "CBEPOBPA3OBAHUE".
15 Mertonp! cTpykTypHOU 1 5 neenst buonorus 10 knace (yriy0OieHHBbIH
Ouonoruun YPOBEHB)
- ®I'BHY "UHCTUTYT conepkaHus U
16 THIIBI KIIETOK. 1 6 Heest MeTo10B 00yuenus umenn B.C. Jleqnesa"
ITpokapuoTnueckas KieTka Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHB)
CrpoeHnue 3yKapruoTHYECKON 6 menens - OOO "CBEPOBPA30OBAHUE".
17 knetku. [Ipaktuueckas padota 1 05 buonorus 10 xnace (yriyOieHHBbIH
«/3y4yeHune CBOMCTB KJIETOYHON YPOBEHB)
MeMOpaHbD»
6 neneann - ®I'BHY "UHcTUTYT conepkaHus U
18 [ToBepxHOCTHBII ammapart 1 MeTon0B o0yuenust umeHu B.C. Jleqnena"
KJIETKH Buonorus 10 knacc (yriyOiaeHHbIH
YPOBEHB)
OnHoMeMOpaHHbIE OpPraHOU/IbI - OO0 "CBEPOBPA3OBAHUE".
19 kneTku. [Ipaktuueckas padota 1 0.5 7uenens  buonorus 10 xnacc (yriyOneHHBIN

((I/ISYI-ICHI/IC JABHIKCHUA




OUTOIUIaA3MbI B paCTUTCIIbHBIX

YPOBEHB)

KIIETKaxX»
[ToyaBTOHOMHBIE OPTaHOUIbI Tuenenss - ®I'BHY "UHctutyT conepxanus u
KJIETKH: MUTOXOHIPUH, MeTo10B 00yuenus umenn B.C. Jleqnesa"
rtacthpL. JlaGopatopHas buonorus 10 knace (yriryOieHHBIH
20 0.5 YPOBEHB)
pabora «HccnenoBanue
IJ1a3MOJIN3a U JICTIIIa3MOJIN3a B
PacCTUTEIBHBIX KIETKaX»
Tuepenss - OO0 "CBEPOBPA30OBAHUE".
21 HememOpanHbie OpraHOH /bl buonorus 10 knace (yriyOieHHbIH
KJIETKU YPOBEHb)
- ®I'BHY "HHcTuTyT conepxaHus U
29 CrpocHue 1 hyHKIHH S1pa 8 memensy | METOZIOB o0yuenust umenu B.C. .HfIlHeBa"
buonorus 10 knace (yriyOneHHBbIi
YPOBEHB)
CpaBHuTenbHas 8uemenns - OO0 "CBEPOBPA30OBAHUE".
XapaKTEPUCTUKA KIETOK buonorus 10 knace (yriyOieHHbIH
93 sykapuort. JlabopaTopHas 05 YPOBEHb)
paborta «M3yuenue cTpoeHust
KJIETOK Pa3JIUYHBIX
OpPIraHU3MOBY
AcCUMUIISINS U TUCCUMMIIALINS 8uenenss - ®I'BHY "UHcTuTyT conepkanus u
— JIBE CTOPOHBI METabOIH3Ma. MeTo10B 00yueHus umenn B.C. Jlegnesa"
THIIbI 0OMeHa BEIEeCTB. buonorus 10 knacc (yrimyOneHHbIN
24 JlaGoparopHas paboTa yPOBCHE)

«M3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpPE aMIIIa3bl UK
KaTaasbl)»




DepMEHTaTUBHBIN XapaKTep
peaxiuii KJIeTOYHOro
MeTrabonusma. JlaboparopHas
pabora «3yueHue

- 000 "CBEPOBPA3OBAHHUE".
buonorus 10 knacc (yriryOneHHBIH
YPOBEHb )

25 0.5 9 Henesst
(epMEeHTaTUBHOIO
paclLIerIeHus IEpOKCUaa
BOJIOPOJia B PACTUTEJIbHBIX U
KUBOTHBIX KJIETKaX)
9uenenss - ®I'BHY "UnctutyT comepkanus u
26 benku-akTuBaTOps! M OEIKU- metonoB 00ydyenus umenu B.C. Jlennea"
UHTHOUTOPBI buonorus 10 knace (yriyOneHHBbIi
YPOBEHB)
9nenean - OOO "CBEPOBPA3OBAHUE".
27 ABTOTPOQHBIIT THII 0OMEHA buonorus 10 knace (yriy0OsieHHBbIH
- ®I'BHY "HUHCTUTYT conepkaHus U
28 DOTOCHHTE3 10 Heneast MeTo/10B 00yuenus numenn B.C. ,HE:I[HGBa
Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHB)
Xemocuntes. JlabopaTtopHas 10 nenenn | - 000 "CEEPOBPABOBAHHE"'V
29 pabota «CpaBHEHHE IPOLIECCOB 0.5 Bronorua 10 xracc (yriyGnennbin
(oTocHHTE3a M XEMOCHHTE3a» YPOBEHE)
AHa’poOHbIE OpraHu3Mbl. Buabl 10 nenenss | - ®I'BHY "UnctuTyT copepxanus u
30 oposkenus. JlabopatopHas MeTo10B 00yueHus umenn B.C. Jleqnesa"
pa6ota «CpaBHEHHE POLIECCOB buonorus 10 knacc (yrimyOneHHbIN
OpO>KEHUS U JABIXaHUS YPOBCHE)
AspoOHBIE OpraHU3MBbl. JTaIlb - OO0 "CBEPOBPA3OBAHUE".
31 SHEPreTH4ecKoro oOMeHa. 11 negenss | buonorus 10 xnace (yrinyOieHHBIH

OHeprust MEMOPaHHOTO




rpajuenTta npoToHoB. CUHTE3
AT®: Pabora nmporonnoit ATD-
CHHTa3bl

YPOBEHB)

O00011IeHNE U CUCTEMATHU3ALHS 11 nexeasn - ®I'BHY "UncTUTYT conepkanus u
3HaHUH Mo Teme "OOMeH MeTo10B 00yuenus umenn B.C. Jleqnesa"
BEIIECTB 1 MIpEBpaleH e Buonorus 10 knacc (yriyOaeHHbIH
39 SHEPruu B KieTke" / YPOBCHE)
KonrponbHas pabora no reme
"OOMEH BeIECTB U
IpeBpalleHUe YHEPTUU B
KieTke"
11 wexenss - OOO "CBEPOBPA3OBAHUE".
33 Peakiti MATPHIHOTO CHHTE3a buonorus 10 knace (yrinyOieHHBbIi
YPOBEHB)
- ®I'BHY "HUHCTUTYT coaepkaHus U
34 TpancKkpunuus — MaTpUYHBIN 12 nenenst MeTo10B 00yuenus umenn B.C. Jleqnesa"
cunte3 PHK Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHB)
12 nexens | - OOO "CBEPOBPA3OBAHUE".
35 TpaHCIANS ¥ €8 TarbI Buonorus 10 knacc (yriyOiaeHHbIH
YPOBEHbB)
Ko/MpoBaHue aMHHOKHCIIOT. 12 weneass - ®I'BHY "UHcTUTYT conepxaHus u
36 Poub pHGOCOM B GHOCHHTE3e MeTon0B o0ydenust umeHu B.C. Hf}lHeBa"
Senxa Buonorus 10 knacc (yriyOiaeHHbIH
YPOBEHB)
- 000 "CBEPOBPA3OBAHUE".
37 Opranusarys resoma y 13 nenenst buonorus 10 knacc (yriyOaeHHBbIN

MPOKAPUOT U IYKApUOT

YPOBEHB)




MonekyJisipHble MEXAHU3MBI

13 neneas

- ®I'BHY "UHCTUTYT coaepkaHus u
MeTo10B 00yuenus umenn B.C. Jlennesa"

38 .
AKCIPECCUU F'€HOB Y 3YKAPUOT buonorus 10 knace (yriryOieHHBIH
YPOBEHb )
Bupycel — HekIeTouHbIE 13 mepenss - OO0 "CBEPOBPA3OBAHUE".
(hOpMBI KU3HH B O0JTMUTaTHBIE buonorus 10 knacc (yrimyOneHHBIH
39 napasutsl. [IpakTnueckas 0.5 YPOBEHB)
pabora «Co3panue Moieau
BUpYyCa»
- ®I'bHY "HUHcTuTyT conepxaHus U
40 Bupycnsie 3a6oneBanus 14 nexeas | METOMOB o0yuenust umenu B.C. Jlennesa"
YeJI0BEKa, )KUBOTHBIX, PACTEHUN buonorus 10 knace (yrinyOneHHBbIi
YPOBEHB)
14 nexens - OOO "CBEPOBPA3OBAHUE".
41 HanoTexHonoruu B 61o10ruu 1 Buonorus 10 knacc (yriryOaeHHbIH
MEIULHE YPOBEHB)
14 nenenss | - ®I'BHY "UHcTUTYT conepkaHus U
42 D ———— MeTo/10B 00yuenus numenn B.C. ,HE:I[HGBa"
Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHB)
- 000 "CBEPOBPA3OBAHUE".
43 Marpuunsiii cuares JIHK 15 Henens bronorus 10 xnace (yriyOnenmbri
YPOBEHB)
Xpomocomst. JaGopatopHas - ®I'bHY "HUHcTuTyT conepxanus U
44 paborta «M3yuenune XxpoMmocom 0.5 15 nepeasn  MCTOAOB 00yuerua amerH B.C. Hve Ancea’
buonorus 10 knacc (yrimyOneHHbIH
Ha FOTOBBIX MUKpPOITpEnapaTax»» YDOBEHE)
- 000 "CBEPOEPA30OBAHUE".
45 JleneHnue KJIETKM — MHUTO3 15 Hepens

buonorus 10 knacc (yriyOneHHbIN




Tunsl kietok. Kapuokunes u
UTOKMHE3. Perynsanus
YKU3HEHHOTO 1IUKJIa KIIETOK.
JlaGopaTtopHnas pabota

YPOBEHB)

- ®I'BHY "UHCTUTYT conepkaHus U
metooB o0y4yenus umenu B.C. Jlennesa"
buonorus 10 knacc (yriryOneHHBIH
YPOBEHB)

46 0.5 16 nenens
«Habnronenue Murosa B
KJIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»
O000I11IeHNE U CUCTEMATU3AIUS 16 Hegeass | - OOO "CBEPOBPA30OBAHUE".
3HaHUH 10 TEMaM buonorus 10 knace (yriyOieHHbIH
"HacnenctBeHHast uH(OpMaIys YPOBEHB)
47 U peayi3anus ee B KieTke",
"YKW3HEHHBIN UK KIEeTKU" /
KonTponbHas pabota mo Teme
"Peakuuu MatpuyHoro cuHresa"
16 nenenss | - ®I'BHY "UnctutyT conepxanus u
48 OpraHH3M KaK eJIHHOE I[e0e MeTo10B 00yueHus umenn B.C. Jlegnesa"
buonorus 10 knacc (yriryOneHHBbIH
YPOBEHb)
Tkanu pacrenuii. JlJaboparopnas - 000 "CBEPOBPASOBAHI/IE".V
49 pabota «M3yueHue TkaHei 0.5 17 nenens bronorns 10 xnace (yriy6rennbii
pacTeHumn» YPOBEHb)
TkaHU KUBOTHBIX M YEJIOBEKA. 17nepenss - ®IBHY "UnctutyT cosepxkanus u
50 JaGoparopHas pa6ota 0.5 MeTo10B 00yueHus umenn B.C. Jlegnesa"
. ' Buonorust 10 kinacc (yriyGieHHbIH
«3ydyeHune TkaHel KUBOTHBIX)»
YPOBEHbB)
51 Opransbl. CucTeMbl OPraHoB. 05 17 mepeniss - OOO "CBEPOBPA3OBAHUE".

JlaGoparopHas paboTa

Buonorus 10 knacc (yriyOaeHHbIH




«/3yueHue opraHoB IIBETKOBOT'O

YPOBEHB)

pacTeHus»
18 nenenss | - ®I'BHY "UHctutyT conepxanus u
59 Oropa Tea opranH3MoB MeTo10B 00yueHus umenu B.C. Jlegnesa"
Buonorus 10 knacc (yriyOiaeHHbIH
YPOBEHb )
18 nexens | - OOO "CBEPOBPA3OBAHUE".
53 JTBIKEHHE OPIAHAZMOB buonorus 10 knace (yriyOieHHBbIi
YPOBEHB)
18 nenenss | - ®I'BHY "UHCTUTYT comepkaHus U
54 TTuTaHHe OPraHU3MOB MeTo10B 00yueHust umenu B.C. .HfIlHeBa
buonorus 10 knace (yriyOneHHBbIiH
YPOBEHB)
TTHratme TO3BOHOMHLIX 19 Hepers - OO0 "CBEPOBPABOBAHI/IE".U
55 JKUBOTHBIX. [InmieBapuTensHas buonorns 10 knace (yrryonennbiii
crcTeMa YeIoBeKa YPOBCHE)
19 nexenss | - ®I'BHY "UHcTUTYT conepkaHus U
56 JIBIXaHHE OPraHu3MOB MeTo10B 00yueHust umenu B.C. ,HESI[HGBa
Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHB)
19 nexens | - OOO "CBEPOBPA3OBAHUE".
57 JbIXaHue TTO3BOHOYHBIX Buonorus 10 knacc (yriryOneHHbIH
KUBOTHBIX U 4EJIOBEKa YPOBEHbB)
20 meneasn - ®I'BHY "UHCTUTYT copepikaHus U
58 Tpancmopt BemecTs y MeTo0B 00yuenus umern B.C. Jleqnena"
OpPraHu3MOB Buonorus 10 knacc (yriyOaeHHbIH
YPOBEHbB)
59 KpoBenocnas cucrema 20 meneasn - OOO "CBEPOBPA30OBAHMUE".

ITO3BOHOYHBIX )XUBOTHBIX 1

buonorus 10 knacc (yriyOneHHbIN




YyenoBeKa YPOBEHb )
20 wepenss - ®I'BHY "UHcTUTyT conmepkaHus U
60 BhiIe/ICHHE Y OPIAHH3MOB MeTo10B 00yuenus umenu B.C. .H?I[HCBa
buonorus 10 knacc (yriryOneHHBIH
YPOBEHB)
21 megeasn - OOO "CBEPOBPA30OBAHMUE".
61 3aITHTA Y OPTAHH3MOB buonorus 10 knace (yriryOieHHBIH
YPOBEHB)
21 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
62 VIMMyHHas1 CHCTEMa Ye/I0BeKa MeTo10B 00yuenus umenu B.C. .Hf,[[HeBa
buonorus 10 knace (yriy0ieHHBbIH
YPOBEHb )
21 mepennn | - OOO "CBEPOBPA30OBAHUE".
63 Paznpaxumocts u perymsuus y buonorus 10 knace (yriyOneHHBbIiH
OpPraHU3MOB YPOBEHB)
TyMOpATBHAs PEryIATIHS 1 22 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
64 MeTo10B 00yueHus umenn B.C. Jlegnesa"
SH/IOKpUHHAS cHCTEMa .
buonorus 10 knace (yriyOieHHBbIH
YKUBOTHBIX U YeJIOBEKa
YPOBEHb)
22 weneass - OOO "CBEPOBPA3OBAHUE".
65 DopMbI pa3sMHOKEHHS Buonorus 10 knacc (yriy0OiaeHHbIH
OpraHU3MOB YPOBEHbB)
22 wepenss - ®I'BHY "UHcTuTyT conmepkanus U
66 Ionos0e pasMEcKerHe MeTo10B 00yuyenus umenu B.C. Hf:I[HeBa
buonorus 10 knacc (yrimyOneHHbIH
YPOBEHbB)
. 23 wepeass - OOO "CBEPOBPA3OBAHUE".
67 Meiio3

Buonorus 10 knacc (yriyOiaeHHbIH




YPOBEHB)

["amerorenes. O6pazoBanue u 23 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
Pa3BHUTHE MOJIOBBIX KIIETOK. MeTo10B 00yueHus nmenn B.C. Jleqnesa"
68 JlaGopatopHas pa6oTa 05 buonorus 10 knacc (yriryOneHHBIH
«M3y4yeHne cTpoeHus MOJIOBbIX ' ypOBeHE)
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
23 meneasn - OOO "CBEPOBPA3OBAHUE".
69 WnauBuyansHoe pasButue buonorus 10 knacce (yriy0OiaeHHbIH
OpPIraHU3MOB — OHTOT'EHE3 YPOBEHB)
24 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
70 3aKyaKa OpraHoB U TKaHEH U3 meTo0B 00yueHus umenu B.C. Jlegnesa"
3apOJBIIIEBBIX JINCTKOB buonorus 10 knace (yriy0ieHHBbIH
YPOBEHb)
Poct u pazBuTHe JKUBOTHBIX. 24 meneasn - OOO "CBEPOBPA30OBAHMUE".
JlaboparopHas paboTa buonorus 10 knace (yrinyOneHHBbIi
71 «BpIsIBIEHNE TPU3HAKOB 0.5 YPOBEHbB)
CXOJICTBA 3apOAbILIEH
MIO3BOHOYHBIX JKUBOTHBIX)
PasMHOkeHUE U pa3BUTHE 24 meneasn - ®I'BHY "UHCTUTYT comepkaHus U
pacrenwuii. JlaGopatopHas MmeTo10B 00yueHus umenu B.C. Jlegnesa"
72 pa6ota «CTpOeHHe OPraHoB 05 Buonorus 10 knacc (yriyOaeHHbIH
Pa3sMHOXKEHHUS BBICIIMX YPOBCHE)
pacTeHuin»
O000IIIeHNE U CUCTEMATHU3ALIHS 25 wepeas | - OOO "CBEPOBPA3OBAHUE".
73 3HaHui 110 TeMe "CTpoeHue u Buonorus 10 knacc (yriy0OaeHHbIH

(dyHKIMU OpraHu3mMoB" /
KonTtponbHas pabora o Teme

YPOBEHbB)




"Ctpoenue u GyHKIUU

OpaHu3MoB"
Hcropus cranoBieHus u 25 meneasn - ®I'BHY "UHcTUTYT comepikaHus U
Pa3BUTHS TEHETHKHU KaK HAYKH. MeTo10B 00yuenus umenn B.C. Jleqnesa"
OCHOBHBIE IIOHSTUS 1 CHMBOJIb Buonorus 10 knacc (yriyOiaeHHbIH
74 0.5 yp()BeHB)
reHetuku. JlaboparopHas
pabora «JIpo3zoduna kak 00BEKT
TeHETUYECKUX HUCCIIC0BAHUID
3aKOHOMEPHOCTH HACJIEAOBAHUS 25 "Hegeas - O00 "CBEPOFPA3OBAHUE".
npu3HaKoB. MoHOrubpuaHOE buonorus 10 knace (yriyOieHHbIH
75 ckpemuBanue. [IpakTuueckas 05 YPOBEHB)
pabota "M3ydeHue pe3yabTaToB
MOHOTUOPHUAHOTO CKpPEIIUBAaHUS
y npo3oduiibr"
26 wenerss - ®I'BHY "UHCTUTYT conepkaHus U
76 [{uronornyeckre OCHOBLI MeTo10B 00yueHus umenn B.C. Jlegnesa"
MOHOTHOPUAHOTO CKPEIINBAHUS buonorus 10 xknace (yriyOneHHBbIH
YPOBEHbB)
26 meneasn - OOO "CBEPOBPA30OBAHMUE".
77 AHaIM3UPYIOIIEEe CKPEIINBAHKE. Buonorus 10 knacc (yriyOiaeHHbIH
Henonxoe noMmuHupoBanue YpOBEHB)
JlurubpuHoe ckpenBaHue. 26 wenertss - ®I'BHY "UHCTUTYT conepkaHus U
I[TpakTHdeckas paboTa MeTo10B 00yueHus umenn B.C. Jlegnesa"
78 «VI3yueHue pe3yibTaToB 05 buonorus 10 knacc (yrimyOneHHbIN
JUTUOPUIHOTO CKPEIIUBAHUS Y YPOBCHE)
JPO30(HITBD»
[{uTomornyeckre OCHOBBI - OO0 "CBEPOBPA30OBAHUE".
79 27 uenmesnst

JTUTHOPUTHOTO CKPEITUBAHUS

buonorus 10 knacc (yrimyOneHHbIN




YPOBEHB)

27 wepenss - ®I'BHY "UHcTuTyT Comepkanus U
80 CueruieHHOE Hacle0OBaHHE MeTo/10B 00y4enus umenu B.C. Jlennesa"
MIPU3HAKOB buonorus 10 knacc (yriryOneHHBIH
YPOBEHB)
27 mepeasn - OOO "CBEPOBPA30OBAHUE".
81 XPpOMOCOMHasI TeOpHs Buonorus 10 knacc (yriyOaeHHbIH
HACJIEICTBEHHOCTHU YPOBEHB)
28 wenerss - ®I'BHY "UHCTUTYT conepkaHus U
82 eHeTHKa Homa MeTo10B 00yuenus umenu B.C. .Hf,[[HeBa"
buonorus 10 knace (yriy0ieHHBbIH
YPOBEHb )
28 meneasn - OOO "CBEPOBPA30OBAHMUE".
83 ['eHOTHIT KaK 11eIOCTHAs buonorus 10 knace (yriyOneHHBbIiH
cucreMa YPOBEHB)
I'eneTnyeckuii KOHTPOJIb 28 wenerss - ®I'BHY "UHCTUTYT conepkaHus U
84 Pa3BHTHA PACTEHI, KHBOTHBIX MeTo10B 00yueHus umenu B.C. Hf:z[HeBa"
T eroBeKa buonorus 10 knacc (yriryOneHHBbIH
YPOBEHb)
29 meneasn - OOO "CBEPOBPA3OBAHMUE".
85 N3MeHYUBOCTH MPU3HAKOB. Buonorus 10 knacc (yriy0OiaeHHbIH
BI/I,Z[BI U3MEHYHUBOCTHU yp()BeH],)
29 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
86 Monudpuxannonnas meto0B 00y4yeHus umenu B.C. Jlenuea"
U3MEHYMBOCTh buonorus 10 knacc (yrimyOneHHbIH
YPOBEHbB)
g7 BapuarmonHslii psa u 0.5 29 wenensa | - OOO "CBEPOBPA3OBAHUE".

BapHalMOHHas KpuBasd.

Buonorus 10 knacc (yriyOiaeHHbIH




JlaGopaTtopHnast pabora
«HccnenoBanue
3aKOHOMEPHOCTEM
MOIU(PUKAITIOHHOM
u3MeHuuBoctu. [locrpoenue
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBOI»

YPOBEHB)

I'eHoTHUIIMYECKAs 30 menens | - ®I'BHY "UHCTUTYT coaepikaHust U
"
88 n3MeHuYuBOCTh. KoMOMHATUBHASA Metoz108 0Oy4enns umetu B.C. Hf AHCBA
buonorus 10 knace (yriyOneHHBbIi
U3MEHYUBOCTh
YPOBEHB)
MyTanmoHHas U3SMEHYMBOCTb. 30 Heneqts | - OO0 "CBEPOBPA30BAHUE".
89 [IpakTuyeckas pabora 05 buonorus 10 knace (yriyOieHHbIH
«Myrtanuu y npo3o¢puisl (Ha ' YPOBEHB)
TOTOBBIX MHKPOIIpEIapaTax)»
3aKOHOMEPHOCTH 30 nenenss - ®I'BHY "UHCTHTYT colepikaHus U
"
90 My TAIHOHHOTO TPOIIECCA. MeTo/10B 00yuenus umenn B.C. ,HESI[HGBa
Buonorus 10 knacc (yriy0OiaeHHbIH
DONUTeHeTHKA U YTTUTCHOMHKA
YPOBEHB)
O0600I11IeHNE U CUCTEMATU3AIUS 31 mepens | - OOO "CBEPOBPA3OBAHMUE".
no teMe "['eHeTuka - Hayka o buonorus 10 xnace (yriyOieHHBbIH
01 HACJIEICTBEHHOCTH U 05 YPOBEHbB)
U3MEHYMBOCTU OPraHU3MOB" / '
KonTtponbHas pabora o Teme
"I'enernxa"
I'eneTnka yenoBeka. 31 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
92 [IpakTuueckas pabora meto10B 00yuenus umenu B.C. Jleanera"

"CocTaBieHHUE 1 aHAJIN3
ponocioBHOM"

buonorus 10 knacc (yrimyOneHHbIN
YPOBEHbB)




MeToasl MEAUITMHCKOM

31 uegensn

- 000 "CBEPOBPA3OBAHHUE".
buonorus 10 knacc (yriyOJieHHBIN

93
TeHETUKU YPOBEHB)
3HauyeHne MEIUIINHCKON 32 wepenss - ®I'BHY "UHcTuTyT conmepkaHus U
T€HETUKU B IIPENOTBPALLEHUU U METOAOB O6y‘ICHI/ISI nmenu B.C. He,uHeBa"
94 T N p— 0.5 buonorus 10 knacc (yriyOsieHHBIN
. YPOBEHB)
3a00JIeBaHUI YellOBEKa
OCHOBHBI€E TTIOHATHS CEJIEKIINH. 32 epensa | - OOO "CBEPOBPA3OBAHUE".
JlaGopaTopHnas pabota buonorus 10 knace (yriyOieHHBbIiH
95 "N3y4yeHne cOpTOB KyJIbTYypPHBIX 0.5 YPOBEHB)
pacTeHnii U OPOJ JOMAIHUX
JKUBOTHBIX"
MeToObl CENEKIINOHHOM 32 wenensn - ®I'BHY "UHCTUTYT conepkaHus U
pa6OTI>I. _Ha6opaTopHa;[ pa60Ta MCTOJI0B O6y‘ICHI/I$[ nmenu B.C. Jleguesa"
96 "M3yHeHH e METONIOB CeNeKITH Buonorus 10 knacc (yriy0OiaeHHbIH
o YPOBEHB)
pacteHuit
JIOCTHXKEHMS CEICKIIUU - 000 "CBEPOBPA3OBAHUE".
pacTeHui U )KUBOTHBIX. buonorus 10 knace (yrinyOneHHBbIi
97 33 nenesst
[TpakTnyeckas pabora YPOBEHbB)
"[IpuBuBKa pacteHnii"
CoxpaHeHHe, H3ydeHHe U 33 wenenss | - ®I'BHY "HUHcTUTyT conepkaHus U
n
98 HCIIOJIb30BaHNE T€HETHUECKHIX 0.5 MeToz10B 0bydenns nmenn B.C. HvengeBa
Buonorus 10 knacc (yriyOaeHHbIH
pecypcoB
YPOBEHB)
buorexHonorus kak Hayka u 33 Hegens - OOO "CBEPOBPA3OBAHUE".
OTpacip NPOU3BOJCTBA. buonorus 10 knacc (yriyOneHHbIN
99 [TpakTuyeckas padora YPOBEHB)

"N3yuyeHne 0ObeKTOB
OroTexHOoI0rHHn"




OcHoOBHbIE HaNpaBICHUS

34 neneas

- ®I'BHY "UHCTUTYT coaepkaHus u
MeTo10B 00yuenus umenn B.C. Jlennesa"

100 1
CHUHTETUYECKUN OUOJIOTUH Buonorus 10 knacc (yriy0OiaeHHbIH
YPOBEHb )
34 nenens - OOO "CBEPOBPA3OBAHUE".
101 XpOMOCOMHas U TE€HHAsl 1 buonorus 10 knace (yriyOneHHbIiH
UH)KEHepus YPOBEHbB)
34 wenenss - ®I'BHY "UHCcTUTYT conepkaHus U
102 MenuuuHcKrue OMOTEXHOIOTHH 1 MeTOR0B 0byueHnmi nuern B.C. .Hve Arcea”
buonorus 10 knace (yriyOieHHBbIH
YPOBEHb )
OBLIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Ne

. Tema ypoka

KoaunuyecTBO 4acoB

Bcero

Jara
U3ydeHust

KoHntpous
HbIE
padoThI

IIpakTH4ec
KHe
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OBotonuoHHas teopus Y.
[apBuHa

JBroKy1Me CUIIbl 3BOJIFOLUN
Bu0B 1o Y. JlapBuny

1 Henens

1 Hemgensn

- ®I'BHY "UHCTUTYT coaepkaHus U
meTo0B 00yueHus umenu B.C. Jlegnesa"
buonorus 11 knace (yriy0ieHHbIH
YPOBEHB)

- OO0 "CBEPOBPA3OBAHUE".
buonorus 11 knace (yriy0OieHHBbIH

YPOBEHB)

- ®I'BHY "HHcTuTyT conepxaHus U
MeTo10B 00yuenus umenn B.C. Jleqnesa"
Buonorus 11 knacc (yriy0OaeHHbIH
YPOBEHB)

- 000 "CBEPOBPA30OBAHUE".
Buonorus 11 knacc (yriyOiaeHHbIH

YPOBEHbB)

Boprba 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOp

4 DopMHUPOBAHUE CUHTETUYECKON

1 nenens

2 Hexed

- ®I'BHY "UHCTUTYT coaepkaHus u
MeTo0B 00yueHus umenn B.C. Jlegnesa"
buonorus 11 knacc (yrimyOneHHbIN
YPOBEHbB)

- OO0 "CBEPOBPA3OBAHHUE".
buonorus 11 knace (yriyOneHHBbIN

YPOBEHB)

- ®I'bHY "HHcTuTyT conepxaHus U
MeTo10B 00yueHus umenn B.C. Jlennesa"




TEOPHUH IBOJIOLINU

Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHb )

" TAIIE SBOOLHOHHOTO 2ueneass - OO0 "CBEPOBPA3OBAHUE".
5 MPOIECCa: MHKPOIBOTIONHS T buosnorus 11 knacc (yrimyOneHHBbIH
MaKpO3BOIIOIUS YPOBEHb)
- ®I'BHY "UHCTUTYT coaepkaHus U
6 [Tomynsiiust — snemeHTapHast 2 Henenst MeTo10B 00yuenus umenn B.C. Jleqnesa"
€IMHUIIA HBOJIIOLIUU buonorus 11 knace (yriyOieHHbIH
YPOBEHb )
3aKOH T€HETUYECKOTO 3negeass - OO0 "CBEPOBPA3BOBAHUE".
paBHoBecus J[x. Xapau, B. buonorus 11 knace (yriyOneHHBbIi
7 Baitn6epra. JlaboparopHas 05 YPOBEHB)
pabota «BrisiBieHUE '
W3MEHYUBOCTH Y 0COOEH OJIHOTO
BUJIA»
Juenenss | - ®I'BHY "UHcTUTYT conepkaHus U
8 DneMeHTapHbIe (PaKTOPHI MeTo10B 00yuenus umenn B.C. Jleqnesa"
IBOJIIOLINH buonorus 11 knace (yrimyOneHHBbIi
YPOBEHB)
- OO0 "CBEPOBPA3OBAHUE".
9 Opdexr ocroparens. Iddexr 3 wexenst buonorus 11 knace (yriy6ieHHBbIH
OYTBUIOYHOTO TOPJIBIILIKA YPOBEHD)
Murparun. U3omsium 4uenens | - ®I'BHY "UncTuTyT comepkanus u
10 momysIii: reorpaduteckas, MeTon0B o0ydenust umeHu B.C. Hf}lHeBa"
HOTOrHecKas Buonorus 11 knacc (yriyOiaeHHbIH
YPOBEHB)
EcTecTBeHHbIi 0T60p — 4uenenss - OO0 "CBEPOBPA3OBAHUE".
11 HANPABISIONIHIT (haKTOp buonorus 11 knacc (yriyOneHHbIN

9BOJOINHU

YPOBEHB)




- ®I'BHY "UHCTUTYT coaepkaHus u
MeTo10B 00yuenus umenn B.C. Jlennesa"

12 Hozosoit oroop 4 nenens Buonorus 11 knacc (yriryOiaeHHbIH
YPOBEHb )
[Tpucnoco61eHHOCTh Suegen - OO0 "CBEPOBPA3OBAHUE".
OPraHU3MOB KaK pe3yJbTar buomorus 11 knacc (yrimyOneHHBIH
MUKPOIBOJIIOLUU. YPOBEHB)
13 JlaboparopHas pabota 0.5
«M3y4enune apomopo30B 1
WJIM0AJANTAlMN y pACTCHUH U
YKUBOTHBIX)»
[Ipumeps! mpucmocoOeHnt y Suepenss - ®I'BHY "UHctutyT conepxanus u
OpTaHU3MOB: metoz0B 00yuyeHus umenu B.C. Jleanea"
MOp(OIOrHYECKH e, buonorus 11 knacc (yrinyOieHHbIM
¢duznonoruyeckue, YPOBCHE)
14 OMOXHMUYECKHE, 05
noseneHueckue. JlaboparopHas
pabota «IIpucnocobneHus
OpPraHU3MOB U UX
OTHOCHUTEJbHAs
11€J1€C000Pa3HOCTb)»
Bupn, ero xpurepuu u - OO0 "CBEPOBPA3OBAHHUE".
15 CTpykTypa. JlabopaTopHast 05 5 nexeasn Buonorus 11 knacc (yriyOaeHHbIH
pabota «CpaBHEHHE BUIOB IO YPOBEHbB)
MOP(}OIOrHUECKOMY KPUTEPHIO»
- ®I'BHY "UHCTUTYT coaepkaHus u
16 Crpykrypa BUA 6 Henest MeTon0B o0ydenust umeHu B.C. Jleqnena"

Buonorus 11 knacc (yriyOiaeHHbIH
YPOBEHB)




BunoobpazoBanue kak

6 Hexesn

- 000 "CBEPOBPA3OBAHHUE".
buosnorus 11 knacc (yrimyOneHHBbIH

17 pe3ybTaT MUKPO3BOIIOLUI YpOBEHB)
6 menenns - ®I'bHY "UnctuTyT conepkanus u
18 CBsi3b MUKPOIBOJIIOLIUH U MeTo10B 00yueHus nmenn B.C. Jleqnesa"
SMUIEMHUOJIOTUH buomorus 11 knacc (yrimyOneHHbIH
YPOBEHbB)
MaxpodBOTHOIIHS. - OO0 "CBEPOBPA3OBAHUE".
19 [TaneoHToNmOrnYecKue METOABI 7 Henenst buonorus 11 xnace (yriybnentbri
U3Yy4EHHUsI SBOJIIOLINH YPOBEHb)
Tueneass - ®I'BHY "Unctutyt conepxanus u
20 buoreorpaduueckie MeTo b1 MeTo10B 00yuenus umenn B.C. Jleqnesa"
W3Y4EHHUs SBOJIIOLIVH buonorus 11 knacc (yriy0OaeHHbIH
YPOBEHB)
OMOpHOIOrHYecKHe U Tuepenss - OO0 "CBEPOBPA30OBAHUE".
21 CPaBHUTEJIBHO- buonorus 11 knace (yriyOieHHbIH
MOp(}OIOrHuecKrue METOIbI YPOBEHB)
M3YYEHHUsI SBOJTIOLINH
MonexkynspHO-T€HETUUECKHE, - ®I'BHY "UHCTUTYT conepkaHus U
OHOXUMHUCCKHE U MeTo10B 00yuenus umenn B.C. Jlennesa"
22 MATEMATHYECKHE METONEL 8menenst  pyonorus 11 knace (yriayGueHHbIH
M3YYEHHUSI SBOJTIOINH yPOBCHE)
8menenn - OOO "CBEPOBPA3BOBAHUE".
23 Ob1iye 3aKOHOMEPHOCTH buonorus 11 knacc (yrimyOneHHBbIN
IBOJIIOLIAN YpOBEHB)
AnanTuBHas paguarusl. 8uenenss - ®I'BHY "UnctuTyT conepxanus u
24 HepaBHOMEPHOCTh TEMITOB meto10B 00yuenus: umenu B.C. Jleanera"

9BOJJIIOIIMH

buonorus 11 knacc (yrimyOneHHbIN




YPOBEHB)

Hayunsble rumnoressl

- OO0 "CBEPOBPA3OBAHUE".
Buonorus 11 knacc (yriyOiaeHHbIH

25 IPOMCXOXKACHUS )KU3HU HA 9 nenesst
3ewste ypoer)
9uenenss - ®I'BHY "UnctutyT conepxkanus u
26 JoHay4HbIC IPEICTaBICHUS O MeTo10B 00yueHus nmenn B.C. Jleqnesa"
3apOKJICHUH KU3HU buosnorus 11 knacc (yrimyOneHHbIH
YPOBEHB)
9uenens - OO0 "CBEPOBPA30OBAHUE".
27 OcHOBHbIE STallbI buonorus 11 knace (yriy6ieHHbIM
HEOPraHWYECKON IBOJIFOLIUN YPOBECHB)
- ®I'bHY "HHcTuTyT conepxaHus U
28 ['unoTte3sl 3apoXKACHUS )KHU3HU 10 nenenst Metoz108 00y4enns umetu B.C. Hf aHesa’
buonorus 11 knace (yriyOneHHBbIi
YPOBEHB)
Ucropus 3emiu 1 METO/IBI €€ 10 megenn | - OO0 "CBEPOBPA30OBAHUE".
uzydenus. JlaboparopHas buonorus 11 knace (yriy6ieHHBbIH
29 pabota «3y4yeHne u onucaHue 0.5 YPOBEHB)
HCKOITaeMBIX OCTATKOB JIPEBHUX
OpraHU3MOB»
10 nenenss | - ®I'BHY "UnctutyT conepxanus u
30 HavanbHbIie dTarbl MeTo0B 00yueHus umenn B.C. Jlegnesa"
OpPraHNYECKON IBOJIFOLIUN buonorus 11 knacc (yrimyOneHHbIN
YPOBEHb)
- OO0 "CBEPOBPA3OBAHHUE".
31 DBOMIOIHS YYKAPHOT 11 neens Buonorus 11 knacc (yriy0OaeHHbIH
YPOBEHbB)
32 OCHOBHBIE 3TaIlbl 3BOJIIOIUU 0.5 1 nenenst | - ®IBHY "UHCTUTYT ConepxKanis u

MeTon0B o0yuenust umeHu B.C. Jleqnena"




pacTUTEIBLHOTO MUpA.
[TpakTrueckas pabota
«3ydyenune ocobeHHOCTEH
CTPOEHHS PaCTEHHI pa3HbIX
OTJICTIOB»

Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHb )

11 negens - OOO "CBEPOBPA3OBAHUE".
33 OCHOBHBIC 3TaIIbI SBOTIOLHH buonorus 11 knace (yriryOJieHHBIH
KMBOTHOI'O MHpa YPOBEHbB)
SBOIONHUS )KUBOTHBIX. - ®I'bHY "HHcTuTyT conepxaHus U
HpaKTI/I“IeCKaﬂ pa60Ta MCTOA0B O6y‘~ICHI/I$[ umenu B.C. Jlennesa"
34 «U 3yuenne ocobeHHOCTEM 0.5 12 nenenn  bHOnorus 11 xace (yroyGnenmpii
CTPOEHUS TO3BOHOYHBIX yPOBeHE)
KHUBOTHBIX)»
12 nepes - OOO "CBEPOBPA3OBAHHE".
35 PaspuTue xu3HM Ha 3emiie 10 buonorus 11 knace (yriy6ieHHBbIH
3paM U NepuoaaM YPOBEHD)
MaccoBblie BBIMUpaHHS — 12 weneasn | - ®I'BHY "MHcTUTYT conepxanHus u
36 SKOTOTHUECKHE KPHHCH MeTo0B 00yueHus umenn B.C. Jlegnesa"
buonorus 11 knace (yriyOneHHbIH
MPOLLIOTO
YPOBEHbB)
- OO0 "CBEPOBPA3OBAHHUE".
37 CoBpeMeHHBIN 9KONOrHISCKHH 13 neneast Buonorus 11 knacc (yriyOiaeHHbIH
KPH3HC, €ro 0COOEHHOCTH YpOBEHB)
CoBpeMeHHas cuctema 13 mepenss | - ®I'BHY "UnctutyT conepxanus u
38 OpPraHUYECKOTO MHpA. MeTo10B 00yueHus umenn B.C. Jleqnesa"

OcHOBHBIE CHCTEMAaTUYECKUE
IpyMIIbI OPraHU3MOB

buonorus 11 knacc (yrimyOneHHbIN
YPOBEHbB)




O00011IeHNE U CUCTEMATHU3AIHS 13 egeas | - OO0 "CBEPOBPA30OBAHUE".
3HAHUU M0 TEMaM buosnorus 11 knacc (yrimyOneHHBbIH
"MUKpPOSBOIIONUS U €€ YPOBEHb )
39 pe3yabTaThl", "MaKpo3BOIIOLIHS
U ee pe3yJbTatThl"/
KonTtponpHast pabora o Teme
"IBomonus"
- ®I'BHY "HHcTuTyT conepxaHus U
40 AHTpONOJIOTUS] — HAayKa O 14 nenensy | METONOB 00yuenust umenu B.C. .HfIlHeBa"
YeNIOBeKe buonorus 11 knace (yriyOneHHBbIi
YPOBEHb)
14 megenss - OOO "CBEPOBPA3OBAHUE".
41 Passutne npezcTaBieHuit o buonorus 11 xnace (yriy0OieHHbIH
MIPOUCXOXKICHUN YEIIOBEKA YPOBEHD)
MecTto yenoBeka B CUCTEME 14 mepenss | - ®I'BHY "UnctuTyT comepkanus u
OpTaHMYECKOTO MUPA. MeTo10B 00yuenus umenn B.C. Jleqnesa"
JlaGopatopHas paGoTa buonorus 11 knacc (yriyOneHHBbIH
42 «M3y4yeHne ocobeHHOCTEN 0.5 YPOBCHE)
CTPOCHUS CKeJeTa YelOBEKa,
CBSI3aHHBIX C
MPSIMOXOXKICHHEM))
- 000 "CBEPOBPA3OBAHUE".
43 JABHIKYIIHE CHITBI 15 nenens | PHOJIOTHSA 11 xnacc (yriyOnaeHHBbII
aHTpPOIOTeHe3a YpOBEHB)
CooTHOIIIEHHE OHOJIOTHYECKHMX - @TBHY "MHcTHTyT Copepkanus 1
44 M COIMATBHBIX (haKTOPOB B 15 menenst MeTo10B 00yueHus umenn B.C. HEDI[HCBa"
buonorus 11 knacc (yriyOieHHbBIN
AHTPOIIOTeHE3e YDOBEHS)
45 OCHOBHBIE CTaIUU 15 wegenss | - OOO "CBEPOBPA30OBAHUE".




aHTPOIIOTeHe3a

[Taneorenernka u

Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHb )

- ®I'BHY "UHCTUTYT conepkaHus U
meton0oB 00y4yenus umenu B.C. Jlennera"

46 16 neneas N
MajeoreHoMuKa buosnorus 11 knacc (yrimyOneHHbIH
YPOBEHB)
16 nexens - OOO "CBEPOBPA3OBAHUE".
47 OBOIIOLHSL COBPEMEHHOT0 buonorus 11 knace (yriy06ieHHbIH
YyeJioBeKa YPOBEHB)
YenoBeueckue pachl. 16 nepenss | - ®I'BHY "UnctutyT copepkanus u
48 HpaKTI/IquKaﬂ pa60Ta 05 MCTOA0B O6y‘~IeHI/I$[ nmenu B.C. Jlennesa"
«VI3yueHme 5KONOTHYECKIX . buonorus 11 knace (yrinyOneHHBbIi
. YPOBEHB)
aJlanTalnui 4eI0BeKay
- OO0 "CBEPOBPA3OBAHUE".
49 MesxIuCIUILIIMHAPHBIC METOIBI 17 neneast Buonorus 11 knacc (yriy0OiaeHHbIH
17 nexenss | - ®I'BHY "UHcTUTYT conepkaHus U
50 3apoKJEHUE U Pa3BUTHE MeTo10B 00yuenus umenn B.C. Jlennesa"
9KOJIOTHH Bbuonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHB)
MeTo1pI DKOJIOTHH. 17 megeass | - OOO "CBEPOBEPA3OBAHUE".
51 JlaboparopHas paboTa 05 buonorus 11 knacc (yrimyOneHHBbIN
«3yuenune MeTon0B ' YPOBEHbB)
DKOJIOTMYECKUX MCCIIETOBAHUI
18 menenss | - ®I'BHY "UnctutyT copepxanus u
52 3HaYeHUe SKOJOTHYECKUX MeTo0B 00yueHus umenn B.C. Jleqnesa"

3HAHWH 1 YeJIoBeKa

buonorus 11 knacc (yrimyOneHHbIN
YPOBEHB)




18 megens - OOO "CBEPOBPA3OBAHUE".
53 Skonoruueckue hakTophi buosnorus 11 knacc (yrimyOneHHBbIH
YPOBEHb )
AbGuotuueckue paktopbl. CBET 18 mepessn | - ®I'BHY "UnctutyT comepkanus u
KakK 3KOJIOTHYECKUUN (baKTop_ METOAOB O6y‘ICHI/ISI nmenu B.C. He,uHeBa"
54 Jla6opatopHas pa6oTa 05 buomorus 11 knacc (yrimyOneHHbIH
«BpIsiBIIEHNE TIpUCTIOCOOIEHUI ypOBeHE)
OpPTaHW3MOB K BIIHSIHHIO CBETa)
AlGuotnueckue GpakTophI. 19 megenss - OOO "CBEPOBPA30OBAHUE".
Temnepatypa kak buonorus 11 knace (yriyOneHHBbIi
IKOJIOTHYECKUH (PaKTOP. YPOBEHB)
55 JlaGoparopHas paboTa 0.5
«BpIsiBIEHNE TPUCTIOCOOICHH I
OPTaHW3MOB K BIIHSTHHIO
TEMIEPaTypb»
AbGuotnueckue GpakTopsl. 19 nenenss | - ®I'BHY "UnctutyT conepxanus u
Bl1a)KHOCTD Kak dKOJIOTHYECKUIA MeTo0B 00yueHus umenn B.C. Jlegnesa"
dakrop. JlaGoparopHas pabora buonorus 11 knace (yriyOneHHBbIH
56 0.5 YPOBEHbB)
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
0o0UTaHUS
19 megens - OOO "CBEPOBPA3OBAHUE".
57 CpeJibl OGHTAHUS OPraHH3MOB buonorus 11 knacc (yriyOneHHbIN
YPOBEHbB)
20 meneasn - ®I'BHY "HUHCTUTYT comepikaHus U
58 BHOMOTHUECKHE PHTMEI MeToa0B o0yuenust umeHu B.C. Jleqnena"

Buonorus 11 knacc (yriyOiaeHHbIH
YPOBEHB)




Kuznennsie Gpopmel

20 uegeas

- 000 "CBEPOBPA3OBAHHUE".
buosnorus 11 knacc (yrimyOneHHBbIH

59
20 nenenss - ®I'BHY "UHCTUTYT conepkaHus U
60 BHOTHUCCKHE GAKTOPBI MeTo10B 00yueHus umern B.C. .H?I[HCBa
buomorus 11 knacc (yrimyOneHHbIH
YPOBEHB)
3HaueHue OMOTHICCKHUX 21 wexenss | - OOO "CBEPOBPA3OBAHUE".
B3aWMOJICUCTBUM I buonorus 11 knacc (yriyOneHHBbIM
61 THY
CyIlIECTBOBaHMSI OPraHU3MOB B YPOBEHB)
cpene oouTaHus
21 wepenss - ®I'BHY "UHcTutyT conepxanus U
62 DKOJIOTUYECKUE meTo10B 00yueHus umenu B.C. Jlegnesa"
XapaKTEPUCTUKH ITOIYJISILIUN buonorus 11 xnace (yriyOieHHbIH
YPOBEHB)
OcHoBHBIE TIOKa3aTeNn 21 wenens - OOO "CBEPOBPA3OBAHUE".
63 MOMYJISIIIUH: YUCICHHOCTD, buonorus 11 knace (yrinyOneHHBbIi
IUIOTHOCTh, BO3pacTHAs U YPOBEHB)
MOJIOBAs CTPYKTYpa
OcHoBHbIE TIOKa3aTeNN 22 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
TIOMYJIALMU: POKIAEMOCT, MeTo10B 00yueHus umenn B.C. Jlegnesa"
64 NPUPOCT, TeMIT pocTa, buonorus 11 knace (yriyOneHHBbIH
YPOBEHbB)
CMEPTHOCTh, MUTPALIUU
22 wenens - OO0 "CBEPOBPA3OBAHUE".
65 OKoJIoruyeckas CTpyKkTypa buonorus 11 knacc (yriyOneHHBbIN
TOTTY IS YPOBEHB)
JIMHAMUK TTOMYISAIIY H €8 22 wenenss | - ®I'BHY "HUHcTUTYT conepkaHust U
66 MeTon0B o0yuenust umeHu B.C. Jleqnena"

perynsuus

buonorus 11 knace (yrimyOneHHBIH




YPOBEHB)

KpHBBIC POCTa UHC/ICHHOCTH 23 mepeasn - OO0 "CBEPOBPA30OBAHMUE".
67 nomyssmn. Kpussre buonorus 11 knace (yrimyOieHHBIH
BBDKUBAHHUS ypoBerb)
DKoJIOTHYECKasT HUIIIA BHOA. 23 wepenss - ®I'BHY "UHcTuTyT conmepkanus U
JlaboparopHas paboTa MeTo10B 00yueHus nmenn B.C. Jleqnesa"
68 «TIpHCTIOCOB/ICHHS CeMsIH 0.5 buosnorus 11 knacc (yrimyOneHHbIH
. YPOBEHB)
pPacTeHM K paccesIEHUIO»
23 mepensn | - OOO "CBEPOBPA3OBAHUE".
69 R D — buonorus 11 knace (yriyOneHHbIiH
YPOBEHB)
24 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
70 3aKOHOMEPHOCTH MOBE/ICHUS U metoz0B 00yuyeHus umenu B.C. Jleanea"
MUTPALHI )KUBOTHBIX buonorus 11 knace (yriyOneHHBbIH
YPOBEHb)
24 weneass - OOO "CBEPOBPA3OBAHUE".
71 Coo0m1ecTBO OpraHu3MoB — Buonorus 11 knacc (yriy0OiaeHHbIH
OUOLIEHO3 YPOBEHbB)
24 weneasn - ®I'BHY "UHCTUTYT copepkaHus U
79 OKocucTeMa Kak OTKpPhITast Mmeto 0B 00y4enust umenu B.C. Jleqnera"
cucrema Buonorus 11 knacc (yriy0OaeHHbIH
YPOBEHB)
25uexenss - OOO "CBEPOBPA3OBAHUE".
73 KpyroBopoT BeIIeCTB 1 MOTOK buonorus 11 knacc (yriyOneHHbIN
3HEPruv B 3KOCUCTEME ypOBeHL)
74 OcHoBHBbIE TIOKa3aTENN 25 meneasn - ®I'BHY "UHcTUTYT comepkaHus U

9KOCHCTCMBI

MeToa0B o0yuenust umeHu B.C. Jleqnena"




Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHb )

25ueneass - OOO "CBEPOBPA3OBAHUE".
75 DKOMOTHUECKHE MTHPAMH/IBI buosnorus 11 knacc (yrimyOneHHBbIH
YPOBEHB)
26 meneasn - ®I'BHY "UHcTUTYT comepikaHus u
76 W3menenus coodmecTs — MeTo10B 00yuenus umenn B.C. Jleqnesa"
CYKLIECCUU buonorus 11 knace (yriyOieHHbIH
YPOBEHb )
TIPUPOHbIE FKOCHCTEMBL. 26 nexennn | - OOO "CBEPOBPA30OBAHUE".
77 DKOCHCTEMBI 03€p H PEK. buonorus 11 knace (yriyOneHHBbIi
DKOCUCTEMBI MOPEI U OKEaHOB YPOBEHb)
TIpHpOHBIE SKOCHCTEMBL 26 venertsn - ®I'BHY "UHCTUTYT conepkaHus U
78 DKOCHCTEMBI TYHIp, TIECOR meTo0B 00yueHus umenu B.C. Jlegnesa"
. ’ ’ Buosnorus 11 kinace (yriayOieHHbIH
CTETIeH, MyCTHIHb
YPOBEHb)
- 000 "CBEPOBPA30OBAHUE".
79 AHTpPOTIOT€HHBIE YKOCUCTEMBI 27 nepens Bronorns 11 kiace (yrybnennbiit
YPOBEHbB)
YpOoskocHCTEMBI. 27 weneasn - ®I'BHY "UHCTUTYT copepkaHus U
I[IpakTHueckas paboTa MeTo10B 00yuenus umenn B.C. Jleqnesa"
80 «VI3yeHue 1 OTHCAHHe 0.5 Buonorus 11 knacc (yriyOiaeHHbIH
ypOOIKOCUCTEMBI YPOBCHE)
3aKOHOMEPHOCTHU 27 mepeasn - OOO "CBEPOBPA30OBAHMUE".
OPMHPOBAHHUSI OCHOBHBIX Buonorus 11 knacc (yriy0OaeHHbIH
81 yriny

B3aMMO/JICVCTBUI OPraHU3MOB B
IKOCHCTEMAaX

YPOBEHB)




Mexanusmbl BO3A€HCTBUA
3arpsA3HEHUI pa3HbIX TUIIOB HA

28 uegens

- ®I'BHY "UHCTUTYT coaepkaHus u
MeTo10B 00yuenus umenn B.C. Jlennesa"
Buonorus 11 knacc (yriryOiaeHHbIH

CyOOpraHu3MEeHHOM,
82 YPOBEHb )
OpPraHU3MEHHOM,
HOIYJIAUOHHOM U
HKOCHCTEMHOM YPOBHSIX
28 megeasn - OOO "CBEPOBPA3OBAHMUE".
83 buocdepa — obwmennanerapras buonorus 11 knace (yriyOneHHBbIi
o0o10uka 3emin YPOBEHbB)
28 wenenss - ®I'BHY "UHCTUTYT conepkaHus U
84 Yuenune B. 1. Bepnanckoro o metoi0B 00y4ernus umenu B.C. Jlennena"
ouocdepe buonorus 11 knace (yrinyOneHHBbIi
YPOBEHB)
29 mepeann - OOO "CBEPOBPA3OBAHMUE".
85 3aKOHOMEPHOCTH Buonorus 11 knacc (yriyOiaeHHbIH
CylIlecTBOBaHUs OMochepsl YPOBEHB)
29 meneasn - ®I'BHY "UHcTUTYT comepkaHus u
86 KpyroBopoTs! BeecTs u MmeTo10B 00yueHus umenu B.C. Jlegnesa"
OMOre0XUMHUECKUE IUKIIBI Buonorus 11 knacc (yriyOiaeHHbIH
YPOBEHB)
29 mepeasn - OOO "CBEPOBPA3OBAHMUE".
g7 30HaIBHOCTL OMOCHEPEL. Buonorus 11 knacc (yriay6ieHHbIH
OcHOBHBIE OMOMBI CYIITN YPOBEHB)
30 nenensn | - ®I'BHY "UncTuTyT conepxanus u
88 Veroitumpocth Grocdephi MeTo10B 00yueHust umenu B.C. Hf}lHeBa"
Buonorus 11 knacc (yriy0OaeHHbIH
YPOBEHB)
89 DKOIOTHIECKHE KPH3HCH H HX 30 meneasn - OOO "CBEPOBPA3OBAHMUE".




IMPUYIUHBL

Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHb )

30 venens - ®I'BHY "UHcTUTyT comepikaHus U
90 BoseiicTBre yenoBeka Ha MeTo10B 00yueHus nmenn B.C. Jleqnesa"
ouochepy buosnorus 11 knacc (yrimyOneHHbIH
YPOBEHB)
AHTpPONIOT€HHOE BO3JICHCTBUE 3l menens - 000 "CBEPOBPA3OBAHHE"'U
91 Ha PACTUTEJIbHBINA U KUBOTHBIN buonorus 11 xnace (yriybnentbri
MHUP YPOBEHB)
31 uenenss - ®I'BHY "UHCTUTYT conepkaHus U
92 OXpaa IPHpOIEI MeTo10B 00yuenus umenn B.C. Jleqnesa"
buonorus 11 knace (yrinyOneHHBbIi
YPOBEHB)
OCHOBHBbIC IPHHITHITBI 31 uexennn | - OOO "CBEPOBPA3OBAHUE".
93 YCTOHYHBOTO PA3BUTHS buonorus 11 knace (yriy6ieHHBbIH
4eI0BEYeCcTBA U HPUPOIBI YPOBEHb)
PanmonanasHOE 32 wepenss - ®I'BHY "UHcTuTyT conmepkanus U
04 PUPOIOTIOIB30BAHUE U metos0B 00yuyeHnus umenu B.C. Jleanera"
COXpaHEeHHe GHOIOTMYECKOTO buonorus 11 knace (yriyOneHHbIH
YPOBEHbB)
pa3zHooOpasus 3eMiu
O00011eHNEe U CUCTEMATU3ALIS 32 wepenss - ®I'BHY "UHcTuTyT conepkanus U
3HAHWH 110 TeMaM "OKOoJIoTHusd - MeTo10B 00yueHus umenn B.C. Jlegnesa"
HayKa O B3aUMOOTHOLICHUAX buonorus 11 knace (yrimyOneHHbIN
OpPTraHU3MOB JIPYT C IPYTOM H yPOBCHb)
95 - OO0 "CBEPOBPA3OBAHHUE".

HAJOPTaHU3MEHHBIX CUCTEM C
OKpY’KaroIieu cpenoit",
"Opranusmsl U cpeaa
oburtanug", "DKOJIOTHS BUIOB U

buonorus 11 knace (yriyOneHHBbIN
YPOBEHbB)




96

nonyJsanus”, "IKoaorus
C000I1IeCTB. DKOJIOTHYECKHUE
cucremsl", "buocdepa -
riaobanbHas dxocucTeMa" /
KoHnTtponbHas pabota 1o teme
"Sxonorusa"

PesepBHBII ypoK

32 Henenn

- ®I'BHY "UHCcTUTYT conepkaHus U
meTo10B 00yueHus umenu B.C. Jlegnesa"
buonorus 11 knace (yrinyOneHHBbIi
YPOBEHB)

97

Pe3zepBHbIil ypok

33 menens

- OO0 "CBEPOBPA3OBAHHUE".
buonorus 11 xnace (yriy0OieHHbIH
YPOBEHB)

98

99

Pe3sepBHBII ypok

PesepBHBIN ypok

33 negeas

33 memens

- ®I'BHY "UHCTUTYT coaepkaHus U
MeTo0B 00yueHus umenn B.C. Jlegnesa"
buonorus 11 knace (yriyOneHHBbIH
YPOBEHb)

- OO0 "CBEPOBPA3OBAHHUE".
Bbuonorus 11 knacc (yriy0OiaeHHbIH

YPOBEHB)

100

101

Pe3epBHBII ypok

PesepBHBII ypoK

34 nepgenn

34 nenens

- ®I'BHY "UHCTUTYT coaepkaHus U
MeTo0B 00yueHus umenn B.C. Jlegnesa"
buonorus 11 knacc (yrimyOneHHbIH
YPOBEHb)

- OO0 "CBEPOBPA3OBAHUE".
Buonorus 11 knacc (yriy0OaeHHbIH

YPOBEHbB)

102

PesepBHBIN ypoK

34 Hepenn

- ®I'bHY "HHcTuTyT conepxaHus U
MeTo10B 00yueHus umenn B.C. Jlennesa"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5

Buonorus 11 knacc (yriy0OiaeHHbIH
YPOBEHbD )




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
npoBepsieMo
ro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

CchopMupoBaHHOCTb 3HAaHMH O MeCT€ U pOJIM OHUOJIOTUM B CUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHOHAYUYHOU
KapTHHBl MHUpPA, B IIO3HAHWM 3aKOHOB IPUPOJBI M PELICHUU >KU3HEHHO
BaXXHBIX COLUAIbHO-ITUYECKHX, SKOHOMUYECKUX, IKOJIOTHUECKUX IpobIeM
YeJIOBEYECTBA, a TakkKe B PEIIEHUU BOIPOCOB  PALMOHAIBHOIO
MPUPOJOIIONB30BaHNSA, B (OPMHUPOBAHUM IEHHOCTHOTO OTHOUICHUS K
npupoje, OOLIECTBY, YeNOBEKY; O BKJIAJ€ POCCHUHCKUX U 3apyOeiHbIX

y‘IéHLIX — OHMOJIOTOB B Pa3BUTHEC OHOJIOrun

Brnanenue cucremoii 3HaHMiT 00 OCHOBHBIX METOAAX HAYYHOT'O IO3HAHWS,
UCIONIb3YEMBIX B OHOJIOTUYECKUX HCCICOBAHUSIX JKHUBBIX OOBEKTOB H
JKOcHCTeM (OmHCcaHue, U3MEpEeHue, MPOBeIeHNEe HAOMIOACHH); crioco0aMu
BBIABJICHUA U OCHKHW aHTPOIIOTCHHBIX U3MEHEHUH B mnpuponae.

YMeHue BBIABUTATh THUIMOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIbHBIMU
cpencTBamu,  QopMyInupys  Ledb  HCCIENOBaHUS,  aHAIU3UPOBATH
IMOJIYUCHHBIC PE3YJIbTAThI U 1€J1aTh BbIBOBI.

Brigasienne 3aBUCUMOCTHU MCXKOY HCCIICAYCMbIMHA BCJIIMYHNHaAMMU,
OOBSICHEHHE TMONYYEHHBIX PE3yJIbTaTOB U (OPMYJIHUPOBAHHE BHIBOJIOB C

HCIIOJIb30BAHNUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BNaieTh CUCTEMOM OMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIIIOYACT:
OCHOBOIOJIAraroye OUOJIOTMYeCKUe TEPMHMHBI M TIOHATHS (KHM3HB, KIIETKA,
TKaHb, OpTaH, OPraHW3M, BUJI, TTOMYJIAINS, SKOCUCTeMa, OHMOoIIeHO3, Orocdepa;
MeTaboM3M, TOMEOCTa3, KIJIETOYHBIH WMMYHHUTET, OWOCHHTe3 Oelka,
OUOTIONIMMEpBI,  JTUCKPETHOCTh, ~ CaMOPETYJIILUS,  CaMOBOCIIPOU3BEICHHE,
HaCJIeACTBEHHOCTh, U3MEHUYMBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHUE);

Oouosornueckue Teopuu: kierounas teopus 1. [lIBanna, M. Illnetinena, P.
BupxoBa; kioHalbHO-ceneKTUBHOrO uMMmyHutera Il Opmux, W.N.
MeuHukoBa, XpOMOCOMHasl Teopusl HacieacTBeHHocTH T. Moprana, 3akoH
3aponbimeBoro cxoxacrBa K. bapa, sBomtonmonnas teopust Y. [lapBuna,
CUHTETUYECKass TEOpHUs 3BOJIIOIUHM, Teopusi aHTpororereza Y. Jlapsuna;

teopust OuoreoneHo3a B.H. Cykauépa; yuenne H.M. BaBunoBa o neHtpax




MHOTO00pa3usi U MPOHMCXOXKICHUS KYJIbTYPHBIX pacTeHul, yuenue A.H.
Cesep110Ba 0 yTsIX U HAMpaBJIEHUIX dBOIONMH, yueHue B.M. Bepuanckoro
— 0 buocdepe);

3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOrO IOKOJICHUS, paCIleIICHUS
MPU3HAKOB, HE3aBUCUMOrO HacieaoBaHus npusHakoB [. Mengaens;
CUEIJICHHOTO HACe0BaHUsl MPU3HAKOB U HAPYIICHUS CLICTIeHUs TeHOB T.
Moprana; roMoJIOTHYECKUX PSAOB B HacleACTBeHHOM n3MeHunBoctu H.H.
BasunoBa; renermueckoro pasHoBecus JIx. Xapau u B. BaitnOepra;
3apossbiieBoro cxojctBa K. bapa; ouorenernueckuii 3akoH D. ['ekkens, .
Mirosnepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHumyma HO. JluOuxa, 5KONOTHYECKOW MHUpaAMUABI YHCET,
OMOMAacChl U SHEPTUH);

runore3bl  (koanepBatHoit A.M. Omnapuna, nepBuuHoro OyiaboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Hek)

YMeHue peuaTtb IIOUCKOBLIC OMOJIOrHYECKHUE 3a/lady; BbIABJIATH IIPUYNHHO-
CJICACTBCHHBIC CBA3U MCIKIY HCCICAYyCMbIMH OHOJIOrMYECKUMU O6’LCKT8.MI/I,
mponeccaMm M ABJICHUAMM, ACJIaTb BBIBOABI W IPOrHO3bI HAa OCHOBAHHU
ITOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIAATb T'CHOTUIIMYCCKUC CXCEMbl CKPCHIMBAHUA UL PA3HBIX THUIIOB
HACJICAOBaHUA TIIPU3HAKOB Yy OPraHUu3MOB, COCTAaBJIITb CXCEMBI II€PEHOCA

BCHICCTB U DHEPIUU B 9KOCUCTEMAX (HGHI/I IUTaHWA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBATh B3aMMOCBS3M MEXAY CTPOCHHEM U (DYHKIIMSIMH:
OpraHoOUJIOB, KJIETOK PAa3HbIX TKAHEH, OpraHaMyd U CHUCTEMAMH OpPraHoOB Yy
pacTeHui, >KUBOTHBIX M 4YEJIOBEKAa; MEXJy JTallaMu OOMEHa BEIIECTB;
JTaramMy KJIETOYHOTO LHMKJIA U KU3HEHHBIX IMKIOB OPraHU3MOB; dTallaMHU
SMOpPUOHALHOTO Pa3BUTHSI; TEHOTUIIOM U (PEHOTUNOM, (HEHOTHUIIOM W
(dakTopamMu cpenpl OOWTaHMs; TPOIECCAMH HBOJIOIUHU; JBIKYIIUMHU
CHUJIaMH  aHTPOIIOr€HEe3a; KOMIIOHEHTAMH PAa3JIMYHBbIX JKOCHUCTEM H

HpI/ICHOCO6HCHH5{MI/I K HUM OpPraHu3MoB

YMeHue BBIICNATh CyIIeCTBEHHBIE TPU3HAKH:

CTPOCHHSI BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT; OJHOKJIETOUHBIX H
MHOT'OKJICTOYHBIX OPraHnu3MoOB, BHJIOB, 6I/IOFGOHCH030B, OKOCUCTEM U
Ouocdepsl; CTPOSHHsI OPTaHOB M CHCTEM OPTraHOB PACTCHHM, KHUBOTHBIX,
YeNIOBEKa; MPOIECCOB KU3HENCATEIHbHOCTH, MPOTEKAIOIUX B OpPraHU3Max
pacTeHMid, >KMBOTHBIX M YEJIOBEKa; OMOJOTHYECKUX MPOIECCOB: OOMEHa
BemecTB (MeTadom3M), HHOOPMAITUU U TIPEBPAIICHUS YHEPTUU, OPOKEHUS,

aBTOTpOo(pHOrO ¥ TeTepoTpOo(PHOr0 THUMOB THUTaHUS, (POTOCHHTE3A U




XEeMOCHHTE3a,  MHUTO3a,  MeEWo3a,  rameToreHesa, 3MOpHOreHesa,
MOCTAIMOPHOHAIBHOTO ~ PAa3BUTHUS,  PA3MHOXKCHHS,  HHIWBUIYaIHLHOTO
pa3BUTHUA OopraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUSA T'€HOB, IETEpO3HUCa;
NEHCTBUI HMCKYCCTBEHHOTO OTOOpa, CTAOMIM3HPYIOMIETO, IBUXKYLIETO U
pa3phIBAIOIIETO  €CTECTBEHHOTrO  OTOOpa;  auiomaTpU4ecKoro U
CUMIATPUYECKOTO BUI000pA30BAHUS; BIHSIHHS ABMKYIIMX CHI SBOJIIOIHH
Ha TeHO(OH] MOMyJISIUH; MPUCIOCOOICHHOCTH OpPraHU3MOB K Cpele
oOuTaHusl, YepeOBaHUs HAMpPaBICHUI YBOJIIOLMU; KPYTOBOPOTA BEILIECTB U

IIOTOKA SHCPIUr B S3KOCHUCTCMAX

CdopmupoBaHHOCTH YMEHUS BBIICNIATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT M 3YKAPHOT; OJHOKIETOYHBIX W MHOTOKJICTOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTEOIICHO30B U SKOCUCTEM; OCOOSHHOCTH MPOIIECCOB
oOMEHa BCINECTB M MPEBpAIllCHUsS OJHEPrHMM B KIETKe, (OTOCHHTE3A,
IJIACTHYECKOTO U PHEPreTHYECKOro 0OMeHa, XeMOCHHTE3a, MUTO3a, Melo03a,
OILUTOIOTBOPEHUS, PA3BUTHUSL M PA3MHOKEHUS, WHANBUAYATBHOTO Pa3BUTHS
opranuzMa (OHTOTeHe3a), OOpbObI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO
otbopa, BHJI000pa30BaHMS, MPUCIOCOOJICHHOCTH OPraHU3MOB K Cpeie
oOWTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHUCTEM, aHTPOMOTEHHBIX H3MEHEHHMA
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIICCTB W TPEBPAIICHUS

SHEpTuu B Ouocdepe

YMeHHe WCIONIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJHKY JUIsI JIOKA3aTelIbCTBA POJCTBA OPTaHU3MOB
pPa3HBIX CHUCTEMATHUYECKUX TPYII;, B3aUMOCBSI3M OPraHU3MOB M CPEbI
oOUTaHMS; €AMHCTBA YEJIOBEYECKUX Pac; HEOOXOIUMOCTH 3I0POBOT0 00Opasza
KU3HU, COXPAaHEHUS pPa3HOOOpas3us BUIOB M DIKOCHUCTEM KaK YCIOBHS

COCYHICCTBOBAHMS MPUPOABI K UCIIOBCUCCTBA

YMeHne  KPUTHYECKH  OIEHWBAaTh  HWHGOPMAIMIO  OWOJIOTHYECKOTO
COJIepKaHUsl; HHTEPIPETUPOBATh ITUUECKHE AaCMEKThl COBPEMEHHBIX
WCCTIeOBaHNN B OWOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH; pacCcMaTpHBaTh
MI00ATBHBIE DKOJIOTHYECKUE MPOOJIEMBbI COBPEMEHHOCTH, (hOPMHPOBATH TIO

OTHOIICHHWIO K HUM CO6CTB€HHYIO TIO3UIIHUIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. ’KuBble cucTeMbI U UX HN3YUCHHUEC

11

1.2

1.3

CoBpemenHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue HaykKu U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OwWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTh, CIOXKHOCTHh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMmarusamnmsa, wMeraaHanu3. IloHsTHe 0 3aBHCHMOII W HE3aBHUCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbeIOOpKM U €€ pocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKeHUs pe3yJbTaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AUHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOHN M KJIETOUYHON OMOJIOTHN: MUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJb KaK pacTBOPUTENS, pearcHTa, y4yacTHe€ B CTPYKTYpUPOBAHMU KIIETKH,




TEIUIOpETyIsalni. MuHepanbHbIe BENIECTBA KIETKH, WX OHMOJOTHYEcKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUuYHas, 4YETBEPTUYHAs CTPYKTyphl. Jlenaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonorudeckue GpyHKINUN yriIeBOIOB.

Jlumuner.  TuapodruibHO-rUAPOdOOHBIE cBolicTBA. Kiaccudukamus JHIHAIOB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormdeckue (yHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpPaH — TeKY4YeCTh, CIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. I[lpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. Mectonaxoxaenue u 6uonorndyeckue ¢pynkuuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYIT

2.3

Tunsl  kieTok: dsykapuoTHueckas M nIpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SyKapHOTHUECKOM KieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuiyeckoil MeMOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
oOneru€énnass nud@ysus), aKTUBHBIN (MEPBUYHBIA U BTOPUYHBIA AKTUBHBII
tpancnopt). [lomynponunaemoct MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutommaszma. Ilutozons. [lutockener. JIBwkeHwe uurtoriasmbel. OpraHouabl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE U (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit




2.4

(arpaHyJspHBIA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOU/BI KJIETKUA: MUTOXOHIPUH, IIJIACTHJIBI.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JYKapUOT.  XJIOPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTbl. MeIieyHble  KIETKU.
Mukpotpybouku. Krnerounsrii nentp. CTpoeHHE U ABIKCHHE KTYTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOMIa3Mbl. LIeHTprob.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byakuuu. SnepHbiii OenmkoBBIH MaTpukc. lIpocTpaHCTBEHHOE pPACHOJIOXKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOdHBIN. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe ooOecrieueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JICHUCTBUS.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. bemku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHbIl CcUHTE3 oOpraHMYecKux BemecTB B kieTke. Potocunre3. Poib
XJIoporiactoB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponyxTuBHOCTH (QoTOCHHTE3a. BiMsHHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buner Opokenus. [IpomykTel OposkeHUsS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YyIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoian3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BIL.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHE. Ponp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaKuuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTu oOMeHa
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BEIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO cuHTe3a. Peann3anus HacnencTBeHHOM nHpopMarmn. ['eneTrnuecKuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KomumpoBanue amuHOkuciaoT. Pomb pubGocom B
O6uocuHTese Oenka.

Opranu3zanys reHomMa y mpoKapuoT U dyKapuoT. Perynsuus akTHUBHOCTU I'€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — Hekierounsie (OpMBI KU3HH U OONMUraTHbe mapa3uTbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a0osieBaHus uenoBeka, >KMBOTHBIX, pactenuit. CIINJ], COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecunTeTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunre3 [IHK — permmumkanus. Ilpuanunsr perumkanum  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion b - Habopbl  XpoMocoM. ['omonornunsle Xpomocomsl. IlonoBbie
XPOMOCOMBI.

Jenenue xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus MmutoTnyeckoro nukia kieTku. [lporpammupyemas kietounasi rudensb
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCKas CHCTEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHHWE, CHOPYJISALUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbIC Meiio3a
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3.3

1 IIOJIOBOTO Iporecca. Meo3 1 ero MECTO B JKU3HEHHOM LIUKJIE OPTraHU3MOB.
[Ipen3aponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0BBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOe pa3BUTHE OpraHu3MoB (oHTOrene3). Craauum sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpooierne. Tunsr apodnenus. OcodGeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoB M TKaHEW U3 3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHUE YacTel
pa3BUBalOIIerocs 3apoibllia (3MOpUOHANbHAs WHAYKLHKSA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zsButue xuBoTHbIX. [TocTamMOproHnanbHblil nepuosa. Ilpsimoe u Henpsamoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI perysiluu
pocTta JKMBOTHBIX M denoBeka. CTaiuM NOCTAIMOPHMOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esloBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHEIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIBbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, FI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! FI/I6pI/I,Z[OJ'IOI“I/ILICCKI/II\/'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHngens — 3akOH paclIeIyieHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ umores3a 4MCcTOTH ramer.

AHanuzupytouiee ckpenuBaHue. IIpomMexyTOuHBIM XapakTep HacleqOBaHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpugHoe ckpemuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCI(I/IC OCHOBBI III/IFI/IGPI/IIIHOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHbBIM auieu3M. B3auMoJencTBUE HEAJIEIbHBIX T'EHOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPU3HAKU. BUAbl MW3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomndukaonHas ~ W3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUH
Moan(UKaMOHHOM n3MeHunBocT. Hopma peakuuu npu3Haka. BapuamoHHslil psg
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enorunuyeckas n3meHunBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. BHibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHass u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTalluil: T€HHBIC, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBaHHBIE MyTalMH. SJEpHBIE M LUTOIUIA3MAaTHYECKHE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTalH. [ [pHurHBI BOSHUKHOBEHUS MYy TaLMH.
MyrtareHpl M HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAal[MOHHOIO
poriecca. 3aKoH TOMOJIOTHUYECKHX PsIIOB B HaclieACcTBEHHON u3meHunBoctu (H.H.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHMOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble  3a00jeBaHUs  YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius U ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuioBa o 1eHTpax NMPOUCXOKACHUS U MHOI000pasusi KyJIBTYPHBIX PacTEHUL.
Ponb cenexkiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTUYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  cenekUMOHHOM paboTbl. MckyccTBeHHBI OTOOp: MAaccoBbI U
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpoU3BOUTENIeH MO MOTOMCTBY. OTOOp O TE€HOTHUIy C MOMOUIBIO OICHKHU
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHOU paboThl. PamuannoHubIil n
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PENAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuounoB. BHyTpuBuaoBas rulOpuauzaius. bimskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. [locTimkeHus

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHKPOOHOJOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SHNEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHasd WHXKEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe = pasHooOpasue  opranuzmoB.  CoBpeMeHHas  cHCTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIHI OPTaHU3MOB.

OCoOOEHHOCTH CTPOCHHUS W KH3HEACATECIHLHOCTH OJHOKIECTOYHBIX OpPraHHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHE
npoTUcThl. KoOHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KTYTUKOBOE, PECHUYHOE. 3aliTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

PaznpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TaKCUChI
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4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llorymomeHue BOIBI, YIJEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kytukyma. CpencrBa MacCMBHOW M XUMHUYECKOM
3auThl. DUTOHUUIBI.

PazgpaxxumocTs M perynsiuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. Tkanu )KMBOTHBIX M YeloBeKa. THITBI
JKABOTHBIX TKaHEW: JIUTENHANIbHASA, COCAMHMUTENIbHAS, MBIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacloNOKEHUsT TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbl U cUCTEMBl OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCTUHECHHS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKHUBOTHEIX. IluTanme kuBOTHBIX. IluTanme
MMO3BOHOYHBIX )XHBOTHBIX. [[pixaHue xuBOTHBIX. KoxHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa delloBeKa. MexaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB y XUBOTHBIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIjeneHue y opraHu3moB. Beigenenue y
®KUBOTHBIX. CoKkpaTtutenbHbie Bakyonu. Opransl BeieiaeHus. CBsi3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BpinelieHHME y NO3BOHOYHBIX
JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI M UX

IIPOU3BOJHEIC.
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PaznpakxuMocCTh U perymsiust y Opranu3MoB. Pa3apaxuMocTh Yy OTHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peduieKTOpHasi peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCI0XKHEHNE CTPOCHUSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2

5.3

3ammTa opranu3ma oT OosiesHed. MimmyHHas cuctema venoBeka. Kietounsiii u
TYMOpaJbHBIA HUMMYHHUTET. Bpoxa€HHbIN, NpuoOpeTéHHBIN crneunduyueckuit
umMmyHuTeT. Teopus  KJIOHaJIbHO-CeleKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass TMOBEPXHOCTh. Perymsamusi  JIbIXaHUS.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOI'O0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOUYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunpTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKeleTHBIE MBIl U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopus sBoMIOIIMU. PazBuTHe Xu3HU HA 3eMIie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JiBuokyue cuiiel 3Boonuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HAaYCHHE BOJIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonmynsuus Kak ayeMeHTapHas enuHuua 3BoolMU. COBpEMEHHBIE METOJbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIMU KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus /x. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHHUS 4YacTOT ajuieliell B momymauuax. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), brnooruueckast (penpoyKTUBHAs).

EctectBennbiii  orOOop — HampaBinsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(nm3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHCIOCOOIeHMH Yy  opraHu3moB.  Apomopho3sl |
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3omsamus — kiroueBoil ¢akrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpPUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIIIIOUIU3AIIHS,
rubpuanzaiys). JJIMTeIbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoabl M3y4eHUs: MakpodIBOJOIMH. [lalleoOHTONOTHYECKNE METOIBl M3YUYCHUS
sBomtorun. Ilepexoanbie GopMbl U PUIOTEHETUYECKHUE PSAIBI OPTAaHU3MOB.
buoreorpadudeckue Metobl u3yueHus sBotoiu. CpaBHeHUE (IOPHI U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odmactu 3emnn. Buabl-sHIeMUKy u
PETIMKTBI.

OMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUUECKHE METOJbl H3yUCHHS
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SBOJIOLMU. ['€@HEeTHYEeCKHEe MEXaHU3Mbl SBOJIIOIMM OHTOTE€HE3a W TMOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHS JKM3HM Ha 3emsie. AOuoreHes
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
'unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMS. XUMHUECKas »JBOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYeCKUX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas rumoresa A.J. Omapuna, rumoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6osumer (T. Yek) u runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX JIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenue 3yKapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuii. Bbixox pacrenuit Ha cyumry. IlosiBieHHe CIIOPOBBIX PpacTeHHU H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJE. DBOJIOLHNSA TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U
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ntun. [lpuammn xmrodeBoro apomopdos3a. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U NEepuogaM: apxeil, MpoTepo30M, MajIieo30u,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHI mpouwioro. [IpuyuHbl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Metonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHCTEMaTHUECKOE IIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON
CHUCTEMBI.

JIBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYEcKHEe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM aHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIIOJIEH.
UYenoBek  yMenbld, TIE€pBble  H3TOTOBICHUA  OpyAud  Tpyxa. Yenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reiiienb0eprckuii — oOIUi NpeJoK HEeaHIepPTaTbCKOro YelloBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOMIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTanMoHHbI mporiecc W noiaumopdusm. [lomynsinoHHbIE BOJHBI,
npeiid reHoB, MuUrpanus u «3¢p(HeKT oCHOBATES» B MOMYJSAIUSIX COBPEMEHHOTO
YelioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceneHHs 4elnoBeKa I0 IUIAHETE.
EmuacTBO  yenmoBedeckux  pac. HaydHas  HECOCTOSTENBHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKpPYXKAIOLIEH Cpensbl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUHU. MOHUTOPHUHT

OKPY’KaIOIIECH CpeIbl: TIOKAIbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH ux JedcrBus. Kiaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrW4yeckux ¢akropos. IIpaBuio
munnmyma (K. Hlnpenrens, FO. JIuGux). TonepaHTHOCT. DBpUOMOHTHBIE H
CTEHOOUMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil U JKUBOTHBIX 10 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMd K
MoJi/Iep>KaHuio BogHOro Oananca. Krnaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YyILIHAs, I1OYBEHHas,
rnmyOuMHHAass — MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
O0COOCHHOCTH cpell oOuTaHusl opraHu3MmoB. llpucrocoOiieHus OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennoie Gopmbl opranusmos. [lonsTHe o xusHeHHON (Gopme. JKu3HEHHBIE
(GopMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHMUECKHMX B3aMMOJEHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTMYECKMX B3aUMOJEHCTBMH [UIl CYyIIECTBOBAaHUS OPraHU3MOB B cpene

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJOTHYECKHE XapaKTepUCTUKH momyisaiuu. [lomymsiuus kak Ouonormueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepOB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLU.

Okojorudeckass cTpykTypa mnonyiasuuud. OILleHKa YHCIECHHOCTH IOIMYJIALNU.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH HOIYJISLMHU: POJb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCIIIUX OT IUJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKonorndeckod Humm Jx.M. XatumHcoHa. PasMepsl 3KoI0rm4eckon
Humy. [ToTeHnmanbHas U peaan30BaHHAS HUILHA.

Bun xak cucrema mnonynsuuid. Apeanbl BHJIOB. Buibl UM MX KU3HEHHBIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u MexIy
opraHu3mMamMu B OuOIleHO3e. JKOCHCTeMa Kak OTKpbiTasg cucrema (A.JDx.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B HIKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmu U CETH.
Abuotnyeckue 61m0oku sKocucTteM. [TouBbl M MBI B 3KOcHcTeMax. Kpyrosopot
BCIICCTB U MOTOK SHCPIUH B OKOCUCTEME.

OcHoBHBIE TTOKa3aTeIN 3KOCHCTEeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCHM M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JCHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOIHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBL. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMH 3KOCHCTEMAMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u
¢dayna. CuHaHTpONU3aIKs TOPOACKON (payHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHM3MOB B 3KOCHCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHYJISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBania XH3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  Jl[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJOTHYeCcKre KpU3UChl U MX MpHUMHBL. Bo3nelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
pPacCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMITBI OXPaHbI MPHUPOIBI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBI.
PanmionansHOe  MpUPONOMOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

. JIunus nox pepakuueii B.K. lllymuoro, I'.M. Abimmnna: «buonorus. 10
KJacc. YTiyOseHHbI ypoBeHb», «buosorus. 11 kiace. Yrimy0OieHHbI ypOBEHbY
(6a30BBIN MaTepural pacIIupeH AJis MPohus).

JlonoJIHUTeIbHbIE Y4eOHbIe MATePHAJIbI (/151 NPAKTHYECKOH YaCTH U
MOATOTOBKH)

Jnst yriry©JIeHHOTO YPOBHSI KpUTUUYECKH BaKHO 00ECIIEYUTh HE TOJIBKO TEOPHIO, HO
Y MIPAKTUKY. B 3TOM noapasene CTOUT yKas3aTh:

. COopHHUKH 32124 N0 TeHETHKE U MOJICKYJIsIpHOi Ouosnorumn: Hanpumep,
3aJIaYHUKHU JIJIS1 TIOJITOTOBKY K OJIMMITHAJIaM U yTITyOJIEHHOMY U3YUY€HHUIO T€HETUKH.
. ATnacsl 1 onpeaeauTenau: [ npakTHuecKux padoTt o 60TaHUKeE,
300JI0TUH U LIUTOJIOTHH.
. IHoco0us aast mnoaroroBku k EI'J: Ecnu nmporpaMmma opueHTHpOBaHA HA
noarotoBky k 'MA, nornyHo yka3aTh COOTBETCTBYIOIIME COOPHUKY 3aJJaHUI
(HanpuMep, TUMOBBIEC FIK3aMEHALMOHHBIE BAPUAHTHI), OAHAKO UX CIEAYET
0003HAaYUTh KAK JAOMOJHUTENIbHBIE, 4 HE OCHOBHBIE.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

Metonnueckoe nmocodue k yueonuky «buonorus. 10 kacce. Yriny6néHnbii
ypoBenb» / [mon pepakuueii B. K. Illymuoro, I'. M. pimiumal. — M.:
IIpocemienne 2022r

MeTtoauueckoe nocodue k yueOHuky «buonorus. 11 knacc. YrmyOnénusiii
ypoBenb» / [mon penakuueii B. K. Illymuoro, I'. M. piMiumal. — M.:
ITpocsenienne 2022r.

B cocra YMK 11 yrimyOnéHHOro ypoBHSI BXOJUT NMPAKTUKYM, COACPKAIIUN
1abopaToOpHBIC U MPAKTUUECKHUE padOThI, 3a7]a4Hl 1 TECTHI .

Hudposbie U 3JIeKTPOHHBIE 00pa30BaTeIbHbIE PECYPChI

MeToaudeckre peKOMEeHIalluu TI0 UCTIOJIB30BAHUIO BUPTYAIBHBIX JTAOOPATOPHBIX
paboT Ha ypokax Ouonoruu (yriyonéHusiil yposens) // ®I'BHY «MCPO PAOy». —
URL.: https://edsoo.ru.

MeTtoaudeckre MaTepruaisl Uit yautess / Poccuiickas anekTpoHHasI mKoia. —
URL.: https://resh.edu.ru.


https://edsoo.ru/
https://resh.edu.ru/

6. Ileppoauyeckue U3TaAHUA

Kypnan «bruonorust B mkomuey.
KypHan «bronorus mis MKOJIBHUKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

[{udposbie 00pa3oBaTeIbHbIE PECYPCHI U PECYPCHI CETH

1. denepanpHbie 00pa30BaTEIbHBIC TOPTAIIBI

Poccuiickas snekrponnas mkoia (PDII) — https://resh.edu.ru

[TomHBIN MIKONBHBINA KypC YPOKOB OT JIydllnX yuurtenen Poccun. Jliist
yr1yOJI€HHOTO YPOBHS 110 OMOJIOTUM TOCTYITHBI pa3/Ieibl:

buonorus. 10 kmace — https://resh.edu.ru/subject/5/10/

buonorus. 11 knacc — https://resh.edu.ru/subject/5/11/

Kaxxp1i1 ypok coJiep>XUT BBOJHYIO YaCTh, BUJICOYPOK, TPEHUPOBOUHBIE 3aJaHUs
JUTSI IEPBUYHOTO 3aKPETUICHUsI U KOHTPOJIbHBIE 3a/lanus. Buneoypoku u
TPEHUPOBOYHBIC 3a/IaHUS TIOCTYIHBI O€3 PErUCTPALUU; ISl TIPOXOKICHUS
KOHTPOJIbHBIX 33/IaHUI HEOOX0IMMa perucTpaIus

bu6ymoreka [IOK (IludpoBoit odpazoBarenbHblii KoHTeHT) — https://m.edsoo.ru
ConepkKuT BUPTYyalIbHBIE JIA00PATOPHBIE PAOOTHI M MHTEPAKTHUBHBIE MATEPUAJIBI T10
paznenam yriy0aeHHoro kypcea ouosioruu. [Ipumepsl IpUBSI3KU K TeMam
buonorus kak Hayka — https://m.edsoo.ru/7f41c292

Knerka. O0Men Bemect — https://m.edsoo.ru/7f41¢292

I'enernka. HacnencrBennocts — https://m.edsoo.ru/7f41¢c292

MukposBosrorus U MakpoaBostrorus — https://m.edsoo.ru/7f41cc74

Okonorus. buochepa — https://m.edsoo.ru/7f41cc74

23. BupryanbHble 1a00paTOpHBbIE paOOThHI

Jlist yriryGin€HHOTO YPOBHSI OCOOCHHO Ba)KHBI ITPAKTUYECKUE 3aHATHS. bubnnoreka
[HOK npemocTaBisieT 1OCTYM K BUPTYaIbHBIM JIA0OPATOPHBIM paboTaM Mo TeMam:
«HMccnenoBanne KaTaTuTHIECKON aKTUBHOCTH (DEPMEHTOB B KUBBIX TKAHSIX)
«Pernienrie reHeTUYECKUX 3a71a9»

«3yuenue ga3 MuTO3a U MeH03a»

Jloctyn ocymiecTBiseTcs yepes miatdopmy https://m.edsoo.ru.

4. Pecypchl 1 MPOEKTHOW U UCCIIEIOBATENBCKOM AEATEIIbHOCTH

CornacHo METOAMYECKUM pekoMmeHaansamM Munnpocsemenus: Poccuu (2026),
yueHukH 10—11 KnaccoB MOTYT UCIIOIB30BaTh CEPBUCHI HCKYCCTBEHHOTO
WHTEIJICKTA TIPY peaTn3aliii MPOSKTHON U UCCIIEA0BATEIHCKON e TEIIEHOCTH:
JUTsL aHaJIM3a OOJIBIIMX MAaCCUBOB JIAHHBIX, TOCTPOEHUSI TPOTHO3HBIX MOJIENEH,
aBTOMAaTHU3allUU PACYETOB U CO3/IaHUSI BU3YaJIbHBIX MATEPUAJIOB .

BaxHo: npu ncnions3oBannu M -cepBUCOB 3anpeIeHO 3arpyKaTh MEPCOHAIBHBIE
JaHHBIC YICHUKOB, WX OIEHKH W TBOpYeckue paboTwl. [Ipuopurer ciemyer
OTJIaBaTh POCCUICKUM IIaTHOpMaMm .

5. DAEKTpOHHBIEC MPUIOKEHUS K yUeOHUKaM


https://resh.edu.ru/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/

Ecnu Be1OpanHas muHus yuyeOHuKoB (Hanpumep, nox ped. B. K. lllymuoro u I'. M.
Jemviuna unu A. B. TepemoBa) nperycMaTpyuBaeT JIEKTPOHHOE MPUIIOKEHUE,
9TO YKa3bIBAETCS OTACIIBHO C YKa3aHUEM M3/IATENIbCTBA U YCIOBUM JOCTYIIA.

[MND®POBBIE ObPA3OBATEJIbHBIE PECYPChI U PECYPCBI CETHU

. Poccutickas anekrponnas mkosa — https://resh.edu.ru (buonorus. 10 knacc;
buonorus. 11 knacc). THTEpakTUBHBIE YPOKHU, TPEHUPOBOYHbBIE U KOHTPOJIbHBIE
3ajaHusl.

. bubmorexa [IOK — https://m.edsoo.ru. BuptyanbsHbie 1abopaTopHbie pabOThI U
WHTEPAaKTUBHBIC MaTEPHUAIIBI TI0 pa3jiesiaM yrIyoJE€HHOTo Kypca Ouosoruu (KiIeTka,
TeHETHKA, IBOJIIOIIHS, SKOJIOTHS).

. Buptyansnusie nabopaTtopubie paboThl: «lccienoBanue KaTaIuTUYECKON
aKTUBHOCTU (DepMEHTOBY», «Pelenne reHetTnueckux 3aaauy, «M3yuenue das
MuTO3a 1 Mero3ay (bubmoreka [OK).

. CepBHCH NCKYCCTBEHHOTO MHTEIIJICKTA JJISI POCKTHOM EeITETHHOCTH (TI0 BBIOOPY
YUHTEIISA, B COOTBETCTBUHU C METONYCCKUMH PEKOMEHIAITUIMHA MUHITPOCBEIICHUS
Poccun). Mcnonp3oBanue I0MyCKaeTCsl TOILKO MPH 00€3IMYNBAaHUM JAHHBIX U
I0JT KOHTPOJIEM TIeIarora.

. bubmoreka [OK (I{udpoBoii 00pa3zoBaTenbHblii KOHTEHT): Y Ka3blBAIOTCS
CCBUTKHM Ha KOHKPETHBIC BUPTYyaJIbHBIC JTA0OpAaTOpPHBIC PabOThI, TOCTYITHBIE HA
wiathopme «EnuHoe coaepxanne obiero oopazosanus» (dso0.ru). Hanpumep:
«HMccnenoBanue KaTaTuTHIECKON aKTUBHOCTH (hepMEHTOB B KUBBIX TKaHsx (10-11
Kiacc)y, «Pemenue renernueckux 3aaay (10-11 kmacc)»

. Poccuiickas snexktponnas mkosa (POII): MoxkeTt ncronb3oBaThes s
MOBTOPEHUS U 3aKPEIUICHHS MaTepuaa.
. DneKTpOHHBIC MPUIIOKEHUS K yueOHukam: Eciu BeiOpanHas TUHUS

y4eOHUKOB MpeInoaracT Haauyue udpoBOro A0MOTHEHHUS, 9TO YKa3bIBAETCS
OTJICJIBHO.

[Ipunoxenue 1
K npukasy ot 29.09.2026r. Ne 254
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

B cootrBerctBum ¢ Ilpukazom MunucrepcrBa npocsemenuss Poccuiickon
®enepanuu ot 23.08.2026 No 591 "OO6 yrtBepkaeHuu GenepaibHOTO MEepeUHs
AJIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB, AOMYIIEHHBIX K HMCIIOJIL30BAHUIO TPHU
peanu3aludd HMEIONIMX TOCYJAapCTBEHHYIO aKKpEeAUTalUi0 00pa30BaTeIbHbIX
IporpaMM HA4aJlbHOTO  OOILEro, OCHOBHOTO OOWIEro, CpeIHero OOIIero
oOpazoBaHus".


https://resh.edu.ru/
https://m.edsoo.ru/
https://edsoo.ru/

1. ®epepanbHOE rOCYIapCTBEHHOE OIOKETHOE HAayuyHOe yupexaenue "MHCTuTyT
conepskanus U MmeroaoB oOyuenus umenu B.C. Jlennesa" buonorus 10 knacc
(yrayOsieHHBIH ypOBEHB)

2. ®enepanbHOE TOCYIAPCTBEHHOE OIOHKETHOE HAyYHOE yupexkaeHne "MHCTUTY T
cozepskanus U MmeroaoB oOyuenust umenu B.C. JlegneBa" buonorus 11 knacc
(YyriyOneHHbIld YpOBEHbB)

3.000 "CBEPOBPA30OBAHUE". buonorus 10 xnacc (yriyOieHHBIH YPOBEHB)
4. 000 "CBEPOBPA3OBAHUE". buonorus 11 knacc (yriyOieHHbIN YPOBEHB)
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