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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMYy mpeaMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS.

YueOubiii npeamer «buosjorus» yriayonéHHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBJISIETCS OJIHUM K3 KOMIIOHEHTOB MPEIMETHOU obsiactu «ECTeCTBEHHO-
HayuyHble TmpenMeTs». CormacHo mnonoxkenusM DPI'OC COO mnpodunbHBIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennman  oOy4eHUsT Ha YpPOBHE CpeaHero ooOimiero oOpa3oBaHUs U
MPU3BAaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIMUM, CpPEeAHUM
o01IUM, CpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTUEH, ICUXOJOTUEN, CIIOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnEéHHOM
YpOBHE, OnpeesnseT 00s13aTebHoe (MHBAPUAHTHOE) IPEIMETHOE CO/IEpKAHUE, €T
CTPYKTYPUPOBAaHHME MO pas3jieliaM M TeMaM, paclpelesieHue TI0 Kjaccam,
PEKOMEHIYET MOCIEA0BATeIbHOCTh W3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMHM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  MOCHEAYyIOlee  pa3BUTHE  OHOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KH3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXalolled mnpupoaHou cpeae. B
nporpaMMme 1o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHBIM M TPEIAMETHBIM pe3yJibTaTaM OOydYeHUs U B
GbOopMHpPOBAaHUM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJEpKaHUS OUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepmiaeT OMOJIOTMYEeCKOe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha



paciuiMpeHre U yriayOsieHue 3HaHWM OOYyYarolIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUHM W OWOJIOTUM Pa3BUTHA,
TE€HETUKHU, CEIEKINN, OMOTEXHOJIOIMH, SBOTOIUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopaszoBanusi. OCHOBY €ro COAEPKAHMS COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOJaeHbl OMOJIOTMYECKHE 3HAHHUA O PACTCHUSX, JKUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKY, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U D3BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, MU3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYECKOro pasHooOpaszus IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTMH, SMOPUOJNIOTMHU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarlMUXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U YUeHHE 0 Orocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHUE
O0Oy4YaroIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYyJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHSL M TOJAJEpKaHUS HHTEepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW oOjacTH OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(heCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C Ouojorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS IS IPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOnEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3a/a4:

OCBOEHHUE 00YYarOIIMMHCA CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTUHY MHUPA; O
CTPOCHUHU, MHOTrooOpa3uu M OCOOEHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIIMXCd C METOJAMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHS, TEHETUKH U
CEeJIEKIIMM, OUOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJ€OHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHUE OOYyYaIOIIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(OpPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMHU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIaKTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa OBEAEHUS B NPHUPOAE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYalIbHBIX 1 TBOPUECKUX CTIOCOOHOCTEM
B IMpoIleCCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHei
OMOJIOTMYECKOT0 UCCJIEI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJICITUPOBAaHUS OMOJIOTUYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
I1EJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOMH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOCheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKPYXXKAIOIIUX  Jroje  (coOmrogeHuss Mep NporIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolMMHUCH
WHIUBUTy AIbHON o0pazoBarenbHOM TPaeKTOPUH, CHocOoOCTBYIOLIEH
nocJeayronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJIOTMU Ha YIIIyOJIEHHOM
YpOBHE cpeiHero odiero odpazoBanus, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTUHU
OCYIIECTBIISETCS ¢ YUETOM CHEIU(UKU ero COJASp)KaHWs W HaNpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUSAX  CPEIHETO
po(eCCUOHANBHOTO U BHICIIETO 00pa30BaHUS.

O0s13aTeIBHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHEHUU TPOEKTHBIX M YYCOHO-MCCIIEI0BATEILCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEISIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buonornueckue HaykKM U U3y4yaeMble ~HUMH  IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIC WCCICAOBAHUS B
OHMOJIOTHH.

3HaueHure OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouosnoruei. 3HaueHHE OWOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIIJIEHHOCTH, OXPAaHE TPUPOBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackui, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMM C JIpYyruMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHusi Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepuniii. Ilpoueccol, mpoucxonasdiivie B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOTrO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus3. [louarue o 3aBUucCUMON U
HE3aBUCUMOM TniepeMeHHOU. IIlnaHupoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux maHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUA pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHcTpanuu



Tabmupt u cxembl: «OCHOBHBIE TPHU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHW JKHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IMYHBIX METOJIOB IIPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTHA METOJ0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
I111P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIIIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHra, yd4acTue B CTPYKTypPUPOBAHUU
KJIETKH, TEIUIOperysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BeIIECTBA KIETKA. bHONOrMYeckue monumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypbl OenkoBoi Moisekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornueckue QyHkiuu 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIMTOCAXapUIAbl U MOJIHCAXaPUIBI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OOme cBoWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommuiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pyukunu AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [J[pyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
Opeanuyeckull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabaWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OETKOBOW MOJIEKYINb», «CTpoeHHuE MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OOopynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIUii».

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

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U mpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKkapuoTHIeCKor KieTKku. KitleTounasi cTeHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma).  CTpykTypa —IIa3MaTHYeCcKOn
MeMOpanbl. TpaHCIIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parormuros3. Dx3o1uTo3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHUM, rprOOB.

Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromnia3Mbl. OpraHou bl
kieTkdn. OnHoOMeMOpaHHbIE OPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTpoeHHE M (yHKUUU. B3aumocBssb
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuusa ammapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (GyHKIUMHM MHUTOXOHIpuM u rmuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJI0pOIIAaCThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue U pyHKUUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. KieTouynslit
ueHtp. CrpoeHwe U JBUKEHUE KICYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benxku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HUHTepha3HOM siipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIJIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuel u cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MONIM3a W JAEIUIa3MoJid3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIALNS U JUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHue KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiud KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMEHTOB OT HEOPraHUYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHoKcucenHbIll U OKCcuceHHblll pomocunmes )y obaxkmeputi. Ceemocodouparoujue
nUSMeHMbvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbx (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupasl Opoxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JOHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POib MUTOXOHIpHUI B
nporeccax ouojoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mepes] aHa3POOHBIM. DPHEKTHBHOCTH YIHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGoparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTopnass padora «/3yueHue (QepMEeHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHasi uHGopMalnus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuuHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbii cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Gernka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpoOKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pe2ynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIE Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux supycos, PHK-codepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u anaiuz dorvwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouoiocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. 1. IBanoBCKHIA.

Tabmuubl u cxembl: «brocunTte3 O6enkay, «['eHeTndeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3maHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabl W peryisanus. Wutepdaza u MuUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JAHK — perumkanwmsa. [Ipunnuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a WU TPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. Kapuoknne3 u nuTokunHe3. buosiorndueckoe 3HaueHUE
MHTO3a.

Perynsumss murotndeckoro nmkiaa kiuetku. [Iporpammupyemas KiaeTtodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu (yHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Muto3y», «CTpoeHue
xpoMocomy, «Permmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIILIKA JTyKay».

JlaGoparopnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnas padora «HaGmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOGHHUS U JKU3HENCSITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm kak eiuHoe uenoe. ['omeocras.

Tkanu pacreHunid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IMPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M Y€JIOBEKAa. [HIBI )KMBOTHBIX TKaHEW: AMUTEIUAJIbHAS,
COCUHHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOCHHUsA, (PYHKUMHA H
pacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMA OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutaHue >KMBOTHBIX. BHyTpuUnosOCTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JIuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. JlpxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKoNUTaomuX. Perymsmus npixanus. JprxarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpalmieHus. OBOJIOLHUOHHBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisiius.

Beigenenue y opranu3MoB. Beimenienue y pacteHuid. Breigenenue y
*KUBOTHBIX. CokparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelusi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTEIBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIMOHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHINMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammra opranm3Ma OT Oojie3Her. MIMmyHHas cuctema yenoBeka. KileTouHbld 1
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMYHHTET. Teopusi KiIoHalIbHO-celekTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte M perymsinquss 'y  OpraHusmoB. Paznpaxumocts y
OJHOKJICTOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pacTteHuil. PocToBbIe BeleCcTBa U UX 3HAYCHUE.

HepBHasg cucrema u pedrekTopHas peryiasiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediexkc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas peryisiuus W >HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl HBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacteHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE TUIPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nruny, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pedmexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH IOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacierieHus Kpaxmana U OeNKoB Mo 1eicTBUEeM (HepMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHE paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGoparopHasi pabora «/3ydeHrue OpraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecrosoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXKEHHUSA:  I[OYKOBAaHUE,  CIOPYISLUS,
(dparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pasmuHoxkeHue. [lonoBeie kineTku, wian rameTtel. Meio3. Craaun
Mmeiio3a. [loBenenune xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
Meiio3a W TOJOBOro Iporecca. Meilo3 M €ro MecTo B JKA3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHUS: HApy ) HOE, BHyTpeHHee. [laprenorenes.

NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOJIOTHSl — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMUTAIOUIMX. 3apOABIIICBBIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpPHUOHATBHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  pe3yibTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bhaKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOTMYeCKOe 3HAUYEHHE MPSMOTrO W HEMPSMOIo



Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBanue crmop B Iporecce Mehosa.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHUi. OOpazoBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl pETYISALUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammn, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAaMHIOMOHAJb», «Pa3MHOXEHHE SBIIICHBDY,
«Pa3MHO)eHue AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AUIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX pACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKWM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U1I0B, MOJAENb «L{UKI pa3BUTHS JIATYLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuuyeckass padora «BrplsiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabGopaTtopnasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeuecTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Pa6otel H. K. KonsioBa, H. M. BaBunona, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETUKH: THOPUAOJOTUYECKUM,  ITUTOJIOTUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanumn

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usl THOPUIOB MepBOTo NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHgens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOJIOrMyeckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HaclIeIOBaHMUS.
Pacuierienre nmpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHnaens — 3aKOH HE3aBUCUMOIO
HACJEeIOBaHUS ~ TpPHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIECICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbId I0J. ['eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoJenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIW.
['eHeTHUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Menpaens», «Tpetuit 3axkoH
MeHnnens», «AHanu3upymoollee CcKpeluBanue», «HemomHoe QOMUHUpPOBaHHEY,
«CreryieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPACIICIUICHUS NPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBHUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMM CLEIUICHHOTO HACIIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapart: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUSA Y TPO30(DHUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (HEHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuainrioHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOuHaTuBHAsT W3MEHYMBOCTHb. Mei03 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mpejieiax OJTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbIE MyTallMuh. SoepHble W
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalmuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIAOB B
HacienctBeHHo u3MeHunBoctd (H.M. BaBunoB). BHesnepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

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

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuiet u cxeMbl: «Bugasl  um3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnoagoTBopeHuey, «I'eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOapHbIC HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psAga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiHas mporpamma HMCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'EHEaJOTMYECKUU,
OJIN3HELIOBBIN, ATOTCHETUYECKHU, MOMYJISALUOHHO-CTATUCTUYECKHU,
MOJIEKYJISAPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
O0O0Ne3HH 4YelnoBeKa. boyie3HM C HAcleCTBEHHOM MPenpacroioKEHHOCTBIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBbBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Ipy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUsIM.

JleMoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yYCHHUS] TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB

JlomecTuKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenue H. U. BasunoBa o IleHTpax MNpOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOT
*KHUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue Id
CEJICKITMOHHOM PaOOTHI.

Metonbl cenekuMoOHHON padboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEeJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pexomOunanTHbIX JJHK m1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[lonyuenne IIOJINTUIONUIOB. BnyrtpuBunosas rUOpUI3aLIHS.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Win ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudbpumuszanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH 1 CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CeabCKOX03AUCMEEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmeyomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpauumn

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

Tabnuib! u cxembl: «L{eHTpBI TPOMCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHes».

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTeHuN».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHXEHHS CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OWOTEXHOJIOTMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYEHUE KHCIOMOJIOYHBIX  IPOYKTOB,
BUHOENHe. Mukpoouonoruyeckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonpl KyJbTypbl KJIETOK U TKaHEW PACTECHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuau3aluss W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMM SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W T€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha U
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON UHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [THP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMM, CO3JaHUSl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKaQosauHra
JUISL peIIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO0O OMNAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHW3MOB, HACJEJICTBEHHAas WU3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckorr Tteopuu dBomonuu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayYeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpau

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xkuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «MexaHusm QopMupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JBMXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsauust Kak 3JI€eMEHTapHas €IUHULA 3BOJOLKMH. COBpEMEHHBIE METObI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHo()oH/a TOMYJALMUA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [Ipelip TeHOB — ciyvaliHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounozo eoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manelx  nonyiayusx.  Murpauuu.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHUWA, CTAOWIM3UPYIOIIUNA,  pa3pbIBAOIIMIA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MPUCMOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocobieHnit y opraHu3mMoB: MOp(OIOTrHYECKuE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOdIBOMIOIMHU. M3omsius — kimodeBor (aktop BumooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonIMU3anus,
rubpuanzaiys). JJIuTenbHOCTh BOJIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONIMOHHONM  OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3zHo00pa3usi. MUKPOIBOIIOLUS U KOIBOJIIOUHUS MMAPA3UTOB U UX
x03s51eB. MexaHu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEW.

JdeMoHCcTpaMu

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

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema nposBieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CWJIBl 3BOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJIALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U XKEPTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHnu3mM», «JKuBble UCKomaemble», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauumy, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacteHuit», «KamyctHo-peneunbiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MMTUIl |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BpblsBleHHE H3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJI).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3sMOoB M HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3ydeHUs MaKpoldBOMOIMHU. [lajeoHToNOrHYEeCKHEe  METOJbl
uzydeHus: oHBoionuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHAEMUKHU U PETUKTHIL.



OMOpPHUONOrHYECKUE U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynuMeHntapubsle  opraHbl M aTaBU3Mbl.  MOJEKYISPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJIbl  M3Yy4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMU. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomtonnu. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, ®. Mrosiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punnodutsr»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpaduueckne 30HbI 3emun», «Jlpeil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeloOBEeKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS IBOJIOIUNY, «OO0I1IHE 3aKOHOMEPHOCTHU IBOJIFOIII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3eMJie

HayuHble rUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeaCTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu U aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OopraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarmepsatnas rumore3za A. U.
Omnapuna, TMoTe3a nepBuYHOro OyipoHa JIk. XomnaeitHa, TeHeTUYecKasi TUoTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin M Meroabl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeroapl. OTHOCUTENbHass U aOCOIIOTHAs
rE€OXPOHOJIOTHUs. ['€0XpOHOIOrHYeCcKast IKaJIa: 30HbI, 3Pbl, HEPHOBI, SITOXH.



HavanbHbie 3Tanbl opraHuueckord »HBoaouud. [losgBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJoT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIOeHHE LBETKOBBIX
pPacTCHUMN.

OcCHOBHBIEC ATamnbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntui. Ilpunnun kimodeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO ’paM W MepuojaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30M. OOm@as XxapakTepucThKa KiIuMara U
re0JIOTUYECKUX mporeccoB. [losBIeHHE M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs M BIUSHUE HA Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6uopasHo0Opas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BoMOUUM»,  «['€oXpOHOJIOrMYECKass  IIKaJIay,
«HauanpHble 3Tarbl OPraHUYECKON IBOMIONUNY, «CxeMa 00pa3oBaHHS dYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmobUTH», «OIHOKIETOYHBIE BOJIOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimmuey, «KumedHomnoiocTHbIEY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHE )XU3HU B POTEPO3OMCKOU dpey», «PazBuTue Ku3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUIEKIIUH
HACEKOMBIX, BIIAKHBIE MPENApPAThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHLl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBbIX, MYJBDKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas  paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHno abHOreHHOTO CHUHTE3a OPraHUYEeCKUX COSITMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEH CTPOCHUSI pPaCTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «M3yueHre 0COOCHHOCTEN CTPOCHUS MTO3BOHOUYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHUM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYUS YETTOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpoIoreHe3a. PaHHue 4YenoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJiei. ABCTpaONUTEKU — JBYHOTHE MpEAKH Jtofeh. YUenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii  —  0oOmMMA  MpenoK
HEAHJEPTAJIBbCKOTO YEJIOBEKAa M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4elOBeKa. EcTecTBEHHBI OTOOpP B MOIMYJISILIMIX
yenoBeka. MyTalmoHHBIH Tporiecc M noaumMopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [lonarue o pace. bousblune pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlIbHASs]),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHCcKas). BpemMs u myTu paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolehd cpeapl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdosoruio u
(buU3MONOTHIO YeTIOBEeKa.

MexaucuviuinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIyJsuui. bruoconnanpHbple HCCaeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTUNY, «['0JJIOBHON MO3T uerIoBEKay,
«YenoBekooOpa3Hble 00€3biHb), «CKeleT YeIoBeKa M CKeJNeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwii», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl IBOJIOLUHN YEJIOBEKa», «Pacel yenoBekay.

OO6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMHM TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENIb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCca MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHure U pazBuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPYXKAIOIIEH CPeIbl: TOKAIbHBIN, PETHOHATHHBINA U TJIOOATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM I 4YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YENOBEYECTBA C NMpUPOaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpauumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruuy, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPeIbD».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUSA 3KoJIorHuecKuX (aktopos. lIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak »Konorudeckuid (akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHMIO K cCBeTy. CUTHaJIbHAas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak odkojorumyeckuin (akxrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [oMKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuili K
HoJIepKaHuIo0 BoJgHOro OanaHca. Knmaccudukanusi pacTeHHI MO OTHOIICHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECcKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrnocoOieHuss OpraHu3MoB K
YKU3HH B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HHU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBI pacTEHUN: A€pEBbs, KYCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaJlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUSA  (Tomm4ueckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHCcTpau

Tabmuubl U cxembl: «IJkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeninoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3HMONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIe  GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA MIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUus, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW U KUBOTHBIX, MPUCIHOCOOJICHHBIX K
BIUSHUIO Pa3IUYHBIX OSKOJOTHYECKUX (PAKTOpOB, repdapuud CBETOIOOUBBIX,
TEHEJIFOOMBBIX U TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIMMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTCHUN MW JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMUYHBIX OMOTUUYECKUX B3aUMOICHCTBUSIX.

JlabGopaTopnasi paGora «BbIBICHUE TMPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUU. [Tomynsiius KakK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIEcKux 6ApbEepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasT M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssiuu. OIleHKa YUCICHHOCTH TOIMYJISIUHN.
JvHaMuka momyisiuud U €€ peryyanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIUU.
MopenupoBanue IMHaMHUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YJISLIHH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: Poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 »KojOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckort Humm J[x. M. XaTunHconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopnass  padora  «IlpucnocoOnenusi ceMsH  pacTeHU K
PacCCENICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexnmy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dOyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3k0ocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmemovl MOpeu U
oxeanos. Ixocucmemvl MyHOp, 1€cO8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bropa u ¢ayna. CuHaHTpomm3alys TOPOACKOW QayHpl. buonormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOosaHuu 3Kocucmem. IIepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eliCcmaus 3aepA3HEHUll  PA3HbIX munos Ha
cybOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT MTUPAMUIA YUCEID,
«IKonoruyeckas mupamusia OMOMaCChl», «IKOJOTHUYECKAass MUpPaAMUA SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTtema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia MTHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX.

IKCKYypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
eJIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IDKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIX B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. PazBuTHe npezacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHusl Ouocdeprsl. OcobeHHoCTH OHOChEpHl Kak
ri100abHOM 3K0CcUCTeMBbL. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BHICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX QYHKIIHIA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanackuid, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnsl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciopojga B TPHUPOJIEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cymn», «Knumatnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanusiii gec», «IIInpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPHU3UChI M HX MpUYMHBL. BosznelicTBue uyenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienune mouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE TMPUHIUIBI OXPaHbI MPUPOJIBL.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHHIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUSCTBA W TPUPOJIBI.
PanimonanpbHOE  TPUPOJIONOIB30BAHUE W COXpaHEHHE  OHMOJIOTHMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBU.

Pa3BuTHEe METOJOB MOHUTOPHMHTA Pa3BUTHS  OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUcCcie008aHus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnocoOHotl anepeemuke. buonocuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



sKOpeaburumayuu IKocucmem U Ccnocob6o8 6OopvdOvLl ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u Hazemuvix 5KOCUCHEM.

JleMoHCTpanumn

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  3dpPext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY, «MoOJIeNn yIPaBIIEMOr0 MUPay.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWHW M JKUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABIAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCHUICKON
IPaKIAaHCKOM UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpEACNCHUI0, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTHUSA OHOJOTHUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haluyue NpasoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumbs eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUsS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIINXCsl pYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOIIECCE pEAU3aAlMA OCHOBHBIX HAIMpPaBICHUMN
BOCIIUTATEIBHOU €SI TEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNIATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMU LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIHOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COCPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJIECHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOK PoawHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMU B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHU POCCUMCKOr0 HAPOa;

chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEHKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOUICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH MPAaBUJ HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJXHBIX IOCIEACTBUH IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAaHHWE TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKMX MpoOJeM M IMyTed HuX
pEelLIeHHS;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU pPELICHUU TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
MPUPOJIOTNIONIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
IKOCHCTEM, Orochephl);

AKTUBHOE HEINPUATHE JEWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaIOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUATHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS PEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUYECKOMN ESITENBHOCTH SKOJIOTHYECKON
HaIlPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHMS € poJid B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOIeM
COXpaHEHMS TIPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIs COBPEMEHHOMN I[MBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIX0JIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarouuxcs, (popmMupyemoin
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIIOYEHHUsST HAa OCHOBE HAay4yHbIX (PaKTOB U
MMEIOLIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IMIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYWMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKArOIINe
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCaJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABATENIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISITUBHBIE), 00eCIeunBaoIINe (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyuaroumxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMSI U  YHUBEpPCAJIbHblE ydeOHbIE JCUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHblEe yueOHbIE JEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yueOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpPCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
HeCTBUSIMM:

1)0a30Bble JIOrHYecKue 1eHCTBUA:

CaMOCTOATENBbHO  (OPMYyJIHpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cUHTE3a, CpaBHEHM S, KiIacCu(pUKaIiU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui PEeICTaBICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBI C YUIETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bbl€e HCCJIE0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATENBCKON U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEpPIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHUIO B YUEeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MTPOEKTOB;

(GopMUpOBAaTh HAYYHBIM TUI MBILUICHUS, BIaJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJIM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHHs, HaXOAUTh apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE WU, TMpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKHX CIIOBapsiAxX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBaTh 3alPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosoruueckor mHMOpPMaIMKM, HEOOXOAUMOM I BHITIOJIHEHUSI yUeOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCIOIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeACcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (Qu3nueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIH,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHHS TIpe/araeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMATH
HAaMEPEHUs IPYTUX JIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelIeHUU OUOIOTHUYECKON MPoOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOW 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUM,
pacnpenensiTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO Yy4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C TO3ULUUHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABIECHUS MpPOOJEM M HX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHU;

JaBaTh OLICHKY HOBBIM CUTYaLIMsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAMLIIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

J1aBaThb OLIEHKY HOBBIM CHUTYyalLUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBAThb PUCKUM U CBOEBPEMEHHO IIPUHMMATh DPELICHUS 110 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE Ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  0o0yueHus  oOydaronuxcss  Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, xpoMocomHas Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o ueHTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Baswunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, XUBOTHBIX, YEJOBEKA, IPOLECCOB KU3HENEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOTMUECKUX
IPOIIECCOB: 0OMEHA BEUIECTB (METabOIM3M), MPEBPAILIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€W03a, raMeToreHesa, SMOpHOreHes3a, MoCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HWHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOrEHeE3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOIO Pa3BUTHUS, T€HOTUIOM U (HEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33aJa4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMHU NIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTyYE€HHBIX PE3yIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOAATH
npaBuiia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Leidb HCCIEIOBAHMS, aHaJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBIE  pEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JITHYECKHE AaCTEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTU OMOJIOTMH, MEIAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIJICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHUE  OMOJOTrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPaKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
MPUPOOIIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIECHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, SKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HaHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB M DKOCUCTEM
(omucanue, U3MepeHue, HaONIOJCHHUE, SKCIEPUMEHT), CIOCO0aMU BBISBICHUS U
OIICHKH aHTPOIIOTCHHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJJIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pA30BaHNUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMK HA T€HO(OH]T TIOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMpPOIECCAaMU HBOJIIOILUH,
JBIDKYIIMMH CHJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISTH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHUs, aOMOTHUYECKUX M OMOTHYECKUX



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

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTaHU3MOB U Cpelbl OOUTAHUS, EAMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa4i, BISABISTh TPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAKTUYECKHUE PadOThI, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPITh HUX OKCHEPUMEHTAIHHBIMU
cpencrBamu, GOpMYIHpPYs IeJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyONUYHO  TPEACTABIATH  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayled MmpogecCuoHaIbHON
JESATEILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaAHUSI, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATENbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPraHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoangecTBO yacoB
N HaumenoBanue IIpakTnyeck
[1]
pa3aesioB U TeM KouTpoJubn e padoThl
n/n Bcero P P
NPOrpamMMbl ble paboThI

buonorus kak Hayka 1

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTesibH
ble pecypchl

bubnmmoteka
[HOK
https://m.edsoo.
ru/7f41¢c292

CIHCOK HTOTOBBIX
TUIAHUPYEMbIX
pe3yabTaToB C
YKa3aHUEM ITAMOB UX
¢popmupoBanus

c(hOpPMHUPOBAHHOCTh
3HaHUI 0 MECTE U POJIU
OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HAYyK, B
dhopMupoBaHUHT
€CTECTBEHHO-HAy4YHON
KapTUHBI MUDA, B
MO3HAaHUU 3aKOHOB
NPUPOJIBI ¥ PELICHUH
npobiem
panroHaIHLHOTO
MIPUPOIOTIOIB30BAHNUS

Cnoco0
OLIEHKH
HTOrOBBIX
IVIAHUPYEMBbI
X
pe3yabTaToB

Pemenue
yu4eOHBIX U
PaKTUKO-
OpPUEHTHPOBaH
HBIX 3a/1a4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

JKuBble cucTeMbl U UX
HU3YUCHUC

Bubnuoreka
LHOK
https://m.edsoo.

ru/7f41c292

BJIaJICHUE OCHOBHBIMH
METOJaMH HaAyYHOTO
MTO3HAHUS,
HCIIOJIb3YEMBIX B
OMOJIOTHYECKUX
HCCJICIOBAHUSX JKMBBIX
00BEKTOB (OnucaHue,
HU3MEepeHHue,
HaOJI0IeHUE,
HKCIIEPUMEHT);

Pemenue
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBAH
HBIX 3a7a4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YMEHHE BBIJICIISATh
CYILIECTBCHHbIC
HPU3HAKU: BUPYCOB,
KJIETOK IIPOKApUOT U
IYKapHOT,
OJTHOKJICTOYHBIX U
MHOTOKJICTOYHBIX
OpraHU3MOB, B TOM
qucie OakTepuii,
rpudoB, pacTeHui,
KMBOTHBIX U YeJIOBEKA

YCTHbIN onpoc

buonorus kieTku

0.5

bubanorexa
[HOK
https://m.edsoo.

ru/7f41c292

PackpsiBath
coaepKaHue TEPMUHOB
¥ TIOHSATHI: KIIETKA,
OpraHeIUIbl, DYKapUOTHI,
MIPOKAPHUOTHI, BUPYCHI,
UTOJIOTHS (KJIeTOYHas
OMOJIOTHS ), KIIETOYHAS
TEOpHUS.

Pemenue
y4eOHBIX U
MIPaKTUKO-
OpPUEHTHUPOBAH
HBIX 33714,
MpaKTHIecKast
pabota



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

XapaKTepU30BaTh
OCHOBHBIE 3TaIlbl
pa3BUTHUS IUTOJIOTUU
KaK HayKu

VYcTHbIH onpoc

XuMuueckas
OpraHu3alys KJIETKU

Crpoenue u pyHKIIUH
KIICTKH

10

bubmmoreka
[HOK

https://m.edsoo.

ru/7f41c292

bubaunoreka
[HOK

https://m.edsoo.

ru/7f41¢c292

YMEHHUE HCITOJIb30BaTh
COOTBETCTBYIOIIINE
apTryMEHTHI,
OMOJIOTUYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIUKY

YMEHHE YCTaHABIIUBATh
B3aMMOCBSI3H MEXKIY
OpraHOMJIaMH KIJIETKU U
X QyHKIUSIMH

Pemenue
y4eOHBIX U
TIPAKTHKO-
OpPUEHTUPOBAH
HBIX 33714,
MpaKTHYeCcKast
paborta,
TECTUPOBAHUE

Pemenue
y4eOHBIX U
NPaKTUKO-
OpPUEHTUPOBAH
HBIX 337124,



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IMPAKTUYCCKaA

OOMEH BEILECTB U
MpeBpalleHre YHEPTUU
B KJIETKE

bubGanoreka
LHOK
https://m.edsoo.

ru/7f41c292

pabora
YMEHHE PACKPBIBATH Pewenne
COJIep)KaHUE TCPMUHOB M = yUCOHBIX H
MOHSTHIA: OOMEH MPaKTUKO-
BEIIICCTB OpPUEHTUPOBAH
(MeTaboau3m), HBIX 3a/1a4,
aCCUMMIISIUS paKTHYecKast
(aHabou3M), NIu pabora
MJIACTUYECKU I

00MEeH, TUCCUMUIISIIIHS
(xatabonm3m),
WJIM DHEPreTUYECKUN
o0OMeH,
aBTOTPOdHI,
retepoTpodsl, aHaIPOOHI,
a’po0bl, PepMEHTHI,
aKTUBHBIN LIEHTD,
cyOcrparHas
crenupuIHOCTb,
Ko(epMeHTHI, OenKH-
aKTHBATOPHI U
OeNTKU-UHTHOUTOPBI
NEePeUnCIATh
0COOEHHOCTH
IUTACTHYECKOTO U
HHEPIreTUYECKOr0
oOMeHa B KJIETKE;
yCTaHABIIMBATh
B3aUMOCBSI3b MEXKTY



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Hacnencreennas
uHbopManus u
peanusanus e€ B
KJIETKE

Ku3HeHHbIA UK
KJIETKHA

0.5

bubnuoreka
[HOK
https://m.edsoo.
ru/7f41¢292

bu6mmorexallO
K
https://m.edsoo.

IJIACTUYECKUM U
SHEPreTHUCCKUM
0OMEHOM.
PasnnuaTthk THIBI
oOMeHa BEIIECTB:
aBTOTPO(HBIN U

reTepoTpOdHEIi.

pacKpbIBaTh Pemenue
COJIep’KaHNuEe TEPMUHOB y4eOHBIX U

Y TIOHATUH: TEH, IPAKTHKO-
TEeHETUYECKUH KO, OpPUEHTUPOBAH
KOJIOH (TPHUILIET), CTON- = HBIX 3aj7a4
KOJIOHBI, MaTpHIIa,

MaTPUYHBIA CUHTES,

tpa"ckpunuus, PHK-

II0JINMEpa3a,

IIPOMOTOP, CIIJIANCHHT,

WUHTPOH, 9K30H.

OINMCHIBATh 3TAIIbI IpakTHyeckas
TPaHCKPHUIIIUH U pabora
TPaHCISALNN;

YCTaHAaBIINBATh TectupoBanue
B3alMOCBS3b

MaTPUYHBIX peaKluil B
KIIETKE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

ru/7f41¢c292

CtpoeHue u GyHKIIUH
OpraHu3MOB

17

bubmuorexal O

K
1.5

https://m.edsoo.

ru/

pacKpbIBaTh Pemenue
COJ/IepKaHUE TEPMUHOB y4eOHBIX U
Y TIOHSITUN: OPTaHH3M, MPAKTUKO-
OpraH, OpraHesuibl, OpPUEHTUPOBAH
CHUCTEMa OPTaHOB, HBIX 337124,
ammapar, MpaKTHYecKas
byHKIIMOHATbHAS pabora
CUCTEeMa, TOMEOCTa3;
MEPEYUCTATH Pemenue
CTPYKTYPHO- y4eOHBIX U
(byHKIIMOHATIbHBIC YaCTH MPAKTHKO-
OJIHOKJICTOYHBIX, OpUEHTUPOBAH
KOJIOHUAJbHBIX, HBIX 3a]1a4,
MHOTOKJIETOYHBIX U MpaKTHYecKast
MHOTOTKaHEBbIX pabora
OpTaHW3MOB
yYMEHHE CPaBHUBATh Pemenue
MEXy coOOoMH y4eOHBIX U
OJIHOKJICTOYHBIE, MPAKTHKO-
KOJIOHUAJIbHBIE, OpPUEHTUPOBAH
MHOTOKJICTOYHBIC U HBIX 33]1a4,
MHOTOTKaHEBbIC MpaKTHIecKas
OpraHU3MbI paborta



https://m.edsoo.ru/7f41c292

10

PasmHOXeHUE U
pa3BUTHE OPraHU3MOB

1.5

Bubnunoreka
[HOK
https://m.edsoo.

YMEHHE PacKpbIBaTh

Pemenue

ru/7f41c292

COJICpKaHNE TEPMHUHOB = YYEOHBIX U

MIOHATHUI: pa3MHOXCHHE, PaKTUKO-

POCTOE JICJICHUE, OPUCHTHUPOBaH

MIOYKOBAHUE, HBIX 3a]1a4,

CIIOPYJISALINSA, MPaKTHYeCKast

BETETATUBHOE pabora

pa3MHOKEHHUE,

dbparmeHTaIws,

KIIOHHPOBAHUE, TAMETHI,

CIIEpPMaTO30H

(ciepmuin), SUIICKICTKA,

3Ur0Ta, KOHBIOTAIHSI

BBISICHUTH OCOOCHHOCTH Pemenue

0ecrosoro 1 rMoJoBoro y4eOHBIX U

pPa3MHOKEHUs MPAKTHKO-

OpraHu3MOB OpUEHTUPOBAH
HBIX 33714,
MpaKTHYecKast
pabora

XapaKTepu30BaTh Pemenue

CYIITHOCTb U (hOPMBI y4eOHBIX U

0€ecI0JI0ro U MOJI0BOTO MPAKTHKO-

pPa3MHOXKEHUS OpUEHTUPOBAH

OpTaHW3MOB HBIX 33]1a4,
MpaKTHIecKas
pabora,

TECTUPOBAaHUE



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11

12

I'eneruka — Hayka o
HaCJIEICTBEHHOCTU U
U3MEHUYUBOCTH
OpPraHHU3MOB

3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH

10

0.5

bubmuorexal O
K
https://m.edsoo.
ru/7f41¢292

bubnuoreka
[HOK
https://m.edsoo.
ru/7f41¢292

packKpbIBaTh Pemenue

coZiepKaHUuEe TEPMUHOB y4eOHBIX U

Y TIOHATUI: TE€HETHUKA, IIPaKTUKO-

I'CH; OPHUEHTUPOBAH
HBIX 3a/1a4

JEMOHCTPHUPOBATH YcTHBIH ompoc

3HaHHA UCTOPUU

BO3HUKHOBEHUS
TCHETUKY;
Ymenue Pemenne
XapakTepHU30BaATh y4eOHBIX U
OCHOBHBIE JTallbl IIPAKTHKO-
pa3BUTHSA FCHETUKU KaK =~ OPUEHTUPOBAH
HayKH HBIX 3a7a4,
IIPAKTHUYECKAs
pabota
PackpsiBath Pewenne
CoJIep’KaHNuEe TEPMUHOB y4eOHBIX U
Y TIOHATHUH: IIPAKTHKO-
MOHOTUOPHUIHOE OpPUEHTUPOBAH
CKpeIllIMBaHHE, YUCTOTA HBIX 3a]1a4,
ramer, MpaKkTU4ecKas
JTOMHUHHPOBaHHUE, pabora
paciierieHue

IMPU3HAKOB.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OnuceIiBaTh OMBITHI . Pemenne
Menens o U3y4eHuto y4eOHBIX 1
HacJICIOBaHUS OJHOM MPaKTUKO-
Mapel IPU3HAKOB Y OpPUEHTHUPOBAH
ropoxa MoceBHOTrO. HBIX 3a7a4,
npaKkTUyecKas
pabora
3HATh (POPMYIUPOBKHU Pemenne
MepBOr0 U BTOPOTO yueOHBIX U
3akoHOB I'. Menaens MPAKTUKO-
(3aKoHa equHO00pa3usl OpPUEHTUPOBAH
rUOpPUJIOB TIEPBOTO HBIX 3a71a4,
ITOKOJICHHS, 3aKOH TECTUPOBAHUE

pacuierieHust
IIPU3HAKOB) U
OOBSICHATB UX
IIUTOJIOTHYECKUE
OCHOBBI

pemaTb TCHECTUYCCKUEC

Pemenue 3amau

3aa4n
pacKkpsIBaTh Pemenne
coaepKaHue TEPMUHOB y4eOHBIX U
bubnuoreka Y IOHATHUM: NPAaKTUKO-
13 3aKOHOMEPHOCTH [HOK U3MEHUYUBOCTD, OpPUEHTHUPOBAH
U3MEHYUBOCTH https://m.edsoo. HEHACJIeICTBEHHAs HBIX 3aJ1a4,
ru/7f41¢c292 U3MEHYUBOCTb, IIpaKTUYeCKast
HaCJIEICTBEHHAS pabota

HU3MCHYHNBOCTB.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YMETh CPaBHUBATH
HEHACJIEACTBEHHYIO
W3MEHYUBOCTE C
HacJIeOCTBECHHOM.

Pemenue
y4eOHBIX 1
MPAKTHKO-
OpUEHTUPOBAH
HBIX 3a]1a4,
MPaKTHYeCKast
pabora

IIPUBOJUTH IIPUMEPHI
KAaYECTBEHHBIX U
KOJIMYECTBEHHBIX
IIPU3HAKOB
OpraHu3MOB,
IIPOSIBIICHUN Y
OpraHu3MOB
HEHACJIEACTBEHHON U
HACJIEACTBEHHON
U3MEHYUBOCTH

VYeTHbI onpoc

14

I'enetunka uenoBeka

0.5

POIII
https://resh.edu.
ru/subject/lesso
n/3653/start/471
80/

pacKpbhIBaTh
coJIepKaHue TCPMUHOB
W TIOHSTHIA:
CEKBEHHUPOBAHHE, KapTa
XPOMOCOMBI, TPOOAH]I,
HACJICICTBCHHBIC
0ose3HM (MOHOTCHHEIE,
MOJINT€HHBIC, T€HHEIE,
XPOMOCOMHBIE),
MEIUKOTCHETHIECKOE
KOHCYJIbTHPOBAHHE,
JIOpO0Bast

Pemenue
y4eOHBIX U
MPAKTHKO-
OpPUEHTUPOBAH
HBIX 33724




JTUarHOCTHKA,
aMHHMOIICHTE3.

YMETH NEPCUUCIIATH

0COOEHHOCTHU HN3YUCHUA
ICHCTHUKHU YCJIOBCKA U
METOIbl MEIUIIMHCKOMN

VYerHbIl onpoc

I'CHCTHUKU.
XapaKTCPU30BaTb HpaKTI/I‘IGCKaSI
MCTObI U3YUCHUSA PaGOTa

TEHETUKHU YETIOBEKA
(reHeanoruyecKui,
OJIM3HETIOBBIM,
UTOTCHETHYCCKU,
MOJIEKYJISIPHO-
TeHETUYECKHH,
MOIYJISIHUOHHO-
CTATUCTUYCCKUN )




15

Cenexuusi OpraHu3MoB

bubanoreka
HOK
https://m.edsoo.

ru/7f41¢c292

packKpbIBaTh Pemenue

COJIepKaHNE OCHOBHBIX yueOHBIX U

MOHATUI: CENEKLINS, IIPaKTHUKO-

JIOMECTHUKALIMS, OpUEHTHPOBAH

MIPUMUTUBHAS HBIX 3a/1a4

CeJIeKLIHs,

KOMOWHATUBHAs

CEJIeKLIHs, COPT,

1I0poOJa, MTaMM

XapaKTEepU30BaTh Pewenune

conepkanue yuenus H. y4eOHBIX U

N. BaBuiioa o MPAKTUKO-

IlenTpax OpPUCHTUPOBAH

IIPOUCXOXKICHUS U HBIX 3a/1a4,

MHOTr000pa3us MpakTUYecKas

KYJIbTYPHBIX pacCT€HUU pabota

YMEHHE CPaBHUBATH Pemenne

COpT, TIOPOJY, ITAMM C ~ Y4€OHBIX U

BUJIaMU-POIMYAMU MPaKTHUKO-
OPUEHTHUPOBAH
HBIX 3a/1a4,
MpakTUYecKas

pabota



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

packKpbIBaTh Pemenue
COJIepKaHUE TEPMUHOB y4eOHBIX 1
Y TIOHSTHH: MIPaKTHUKO-
OMOTEXHOJIOTHS, OPUEHTHPOBAH
TpaguITMOHHAS HBIX 3a/1a4
OMOTEXHOJIOTHS,
MUKpPOOHOJIOIrMYECKUN
CUHTE3,
MUKpPOOHOJIOrHyecKas

BubmnoTeka TEXHOJIOTHSI.

buorexnonorus u »
[HOK YMEHHUE NIEPEUHCIIATD VYerHbii
16 CUHTETHYECKas
https://m.edsoo. = HampaBieHUs ompoc
OMOJIOTHS

ru/7f41¢292 OMOTEXHOJIOTUH; I[CIIN
Y 3aJ1a4¥, CTOSIIINE
nepen
OMOTEXHOJIOTHEH.
OTNHUCHIBATh OCHOBHBIE Pemenue
METO/bI TPAAUIIMOHHOW =~ Y4€OHBIX U
OMOTEXHOJIOTHHU U TIPAKTHKO-
JIOCTH>KEHUS OPUEHTUPOBAH
MUKPOOHOIOTUYECKOM HBIX 3a/1a4
TEXHOJIOTUH

bubnuoteka

17 Pe3epBHOE Bpems HOK
https://m.edsoo.
ru/7t41¢292
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpamMmmbl Bcero pecypcbl
padoTsbI padoThI

3apokJIeHUE U pa3BUTHE
SBOJTIOIIMOHHBIX

1 t . 4 bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
MIPEACTABJICHUI B
OMOJIOTHH
MuKpo3BOIOIMS U €€

2 P a 14 2 bubnuoreka I{OK https://m.edsoo.ru/7f41cc74
pe3yabTaThl
Maxkpo3Bontorus u eé

3 P H 6 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
pe3yabTaThl
IIpoucxoxnenue u

4 P A 15 1.5 but6mmoreka LIOK https://m.edsoo.ru/7f41cc74
pa3BUTHE )XKU3HU Ha 3emiie

5 IIpoucxoxacHue yemoBeKa 10 1 1 PaUl
— aHTPOIIOTEHES https://resh.edu.ru/subject/lesson/3906/start/283994/
DKoJorus — Hayka o
B3aUMOOTHOILICHUSIX
OpraHu3MOB 1

6 P 3 0.5 bubnmoreka [{OK https://m.edsoo.ru/7f41cc74
HaJIOpTraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit
OpranusMel U cpea

7 p pet 9 1.5 bubmuoreka I{OK https://m.edsoo.ru/7f41cc74
oOHuTaHMS
DKOJIOTHS BUJIOB U

8 . A 9 0.5 bubmuoteka [{OK https://m.edsoo.ru/7f41cc74
MOMYJIALINI

9 DKOI0THs COOOIIECTB. 12 1 0.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
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DKOJIOTUYECKUE CUCTEMBI

10 buocdepa — rmobanpHas 6 PILL
IKOCHUCTEMAa https://resh.edu.ru/subject/lesson/5499/start/295898/
4

11 CJIOBCIC I OKpYyKaioad 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41cc74
cpena

12 PesepBHoe Bpems 8 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74

BIIEE KOJIMYECTBO YACOB
OBII © CTBO HACO 102 7.5

I10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus, 10 knacce/ [laceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; nmoa peaakuueit [laceunuka B.B., AkiinonepHoe o011ecTBo

«M3natenbctBo «IIpocsemenue». Jlunus XKuznu, yrinyOaeHHbIN ypOBEHb.

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

[Taceunuk B. B. buonorus 10-11 knaccel. [locobus nis yaureneit u
METOJIMCTOB

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

. 1.https://urok.1c.ru/

2. https://educont.ru/

3. https://mob-edu.com/

4. https://educont.ru/

5. https://educont.ru/

6. https://www.imumk.ru/

7. https://foxford.ru/

8. https://www.yaklass.ru/

9. https://globallab.org/ru/#.Yvqw2HZByUk
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10. IBLS. MnaTemnekTyanbHas oOpa3oBatelibHas Tuiatgopma sl YICHHUKOB U
neaaroroB ¢ 6ubnuoTekoit oopazoBarenbHoro kourenta mo GI'OC. Pexum

nocryna: https://ibls.one/

11. Ismart. YMHBIN TpeHAXEP I MOBBIIMICHUS OLICHOK. Pexxum

nocryna: https://www.ismart.org/

12. Nativeclass. Cucrema nupoBbIX YPOKOB MO aHITIMHCKOMY SI3bIKY, OO€CIIeunBaeT
ycrex peOEHKa B IIKOJIE, YIUT TOBOPUTH U IOHUMATh aHTJIMHCKUHM KaK POIHOM S3BIK.

Pexxum noctyna: https://nativeclass.ru/

13. Stratum. MnTennexryanbHas mkona. Hudposas oOpazoBarensbHas miardopma.
WurtepaktuBHbie MoAenu. MHauBuayansHas TpaekTopus oOyueHus. Pexxum

nocryna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UuTepakTuBHas obpazoBareiabHas oHJIalH-Tu1atgopma. Pexxum

nocryna: https://uchi.ru/


https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

