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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yue6nomy npeamety "buonorus" (manee - 6nosorus) Ha
ypOBHE cpeaHero olmiero oopazoBanus pa3padoTaHa Ha ocHOBe DeepanbHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoii
®deneparuny», DI'OC COO, Konnenmuu npemnoiaBanus yueOHOTo mpeaMera
«buoorus» 1 OCHOBHBIX MOJIOKEHUH (efiepaibHON pabodeit mporpaMMbl
BOCIIUTAHMUSI.

VYyeonsiii npeamet «buonorus» yriryosnéHHoro ypous uzydenus (1011
KJIACChl)  SIBJSIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  001acTH
«EcTtectBeHHO-HayuHble npeameTbl». CornmacHo mnonoxenusm PI'OC COO
npodusibHbIe y4yeOHbIE NpPEAMEThl, HM3ydyaeMble Ha YIIyOJIEHHOM YpOBHE,
SBJISIIOTCSI crtiocoooM auddepenimanun o0ydeHus Ha YPOBHE CPETHETO 00IIero
o0pa3oBaHMsl M MPU3BAaHbI O0ECIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0IKUM, CpeIHUM OOIIKUM, CpPEeIHUM NPOPECCHOHATBLHBIM W BBICIIUM
oOpazoBanueM. B To jxe BpeMsi KaxAblii U3 3TUX YUEOHBIX NMPEIMETOB JOHKEH
ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pEIICeHHE O00pa30BaTENbHbIX,
BOCIIUTATENbHBIX W PAa3BUBAIOMIMX 3aJa4, CBA3aHHBIX C HpodopueHTanuen
oOyyaronuxcsi M CTUMYJUPOBAaHMEM MHTEpeca K KOHKPETHOM 00JacTu
HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTMEH, MEIUIIMHOMW, SKOJIOTHEH,
NICUXOJIOTUEN, CHOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy npenmety "buonorus" ma€rt npeacraBiieHHE O
HeIu W 3a7adyax u3ydeHus ydeOHoro npeamera «buonorus» Ha yriayOnéHHOM
YPOBHE, ompeaenseT o0s3are/bHOe (MHBapUAHTHOE) MIPEAMETHOE COEpKaHue,
€ro CTPYKTypUpOBaHUE MO paszzeliaM U TeMaM, paclpelereHue IO Kiaccam,
PEKOMEHIyeT MOCIEA0BATEIbHOCTh M3YUYEHUsl y4eOHOTO MaTepuaia ¢ y4éToM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€U, JIOTMKH Y4eOHOTO TpoIiecca,
BO3pAcCTHBIX OcoOeHHocTe oOyvarouuxcs. B mporpamme mno Ouonoruu
peanu30BaH MPUHIIMI MPEEMCTBEHHOCTU C H3yYeHHEM OHOJIOTMH Ha YpOBHE
OCHOBHOro 00mero oOpa3oBaHus, Onarogaps 4YemMy MpOCMaTpUBAETCS
HAIpaBJIEHHOCTh Ha [MOCJEAYyIollee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OpPUEHTHUPOBAHHBIX HAa (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS,
9KOJIOTUYECKOTO MBIIUICHHS], TIPEJICTABIEHUNA O 3J0pOBOM 0OOpa3e >KU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHOIIEHHUS K OKpyXalollel npupogHoit cperne. B
porpaMme Mo OMOJOTMU TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorusiy B peanusanuu TpeboBanuii OGI'OC COO Kk MmIaHUPYEMbIM
JUYHOCTHBIM, METAINlPEAMETHBIM U TPEAMETHBIM Pe3yJibTaTaM OOYUYCHHUS U B
(GOpMHpPOBAHWK OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOW JE€ATEIBbHOCTH
00yJaromuXxcsl MO0 OCBOCHHUIO COJIEp)KaHHS OMOJIOTMYECKOro 0O0pa3oBaHMsS Ha
YPOBHE CpPEeJHETO 00111eT0 00pa30BaHUsI.

VYueOubiit  mpeamer «buomorus» Ha  ypoBHE cCpeAaHEro  oO0IIero
oOpa3oBaHusI  3aBepiiaeT OUOJOTHUYECKOe OOpa3oBaHHWE B  IIKOJE W
OpUEHTHUPOBAH Ha pacCUIMPEHHE U yTiyOJieHne 3HaHUM 00YyYalolUXCs O KUBOH
pUPOJIe, OCHOBAX MOJICKYJISIPHOM M KJIETOYHOM OMOJOTHM, dMOPUOTIOTUU U
OMOJIOTUM PA3BUTHUS, T€HETUKU, CEIEKUUU, OMOTEXHOJOTHH, SBOIIOLUOHHOTO
YYEHUS U DKOJIOTHH.



N3yuyenue yuebOHOro mnpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOYYalOLIMXCS K MOCIEAYIOUIEMY MOJYyYEHHIO
ouonormyeckoro oOpa3oBaHHMsT B By3aX M  OpraHM3alUsAX CpPEIHEro
npodeccruoHanbHOro 00pa3oBaHusi. OCHOBY €ro COJEp)KAaHHUS COCTaBISIET
cucteMa OMOJIOTMYECKUX 3HAHUH, MOTYYEHHBIX IPU U3YYEHUU O0Y4YarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATUYECKUX pa3/leyioB OHMOJOTMH HA YpPOBHE
OCHOBHOro oOmiero ob6pazoBanusi, B 10—11 kmaccax 3TH 3HaHUA TOJIY4YAIOT
pa3sutHe. Tak, paciiupeHsl U yriayOaeHbl OUOJIOrHYECKUE 3HAaHUSL O PACTEHUSIX,
XKUBOTHBIX,  rpubax,  OakTepusix,  OpraHuM3Me€  YeJIOBEKa, 00X
3aKOHOMEPHOCTSIX ~ KU3HM, JIONOJHHUTEIIbHO BKJIOUEHbI OHOJIOrMYECKUE
CBEJIEHUSI NPHUKIAJHOIO U TOHUCKOBOTO  XapakTepa, KOTOPbIE MOYKHO
UCIIOJIb30BaTh KAK OPUEHTHUPBI JJsi MOCJIEIYIOLEro BblOOpa Mpodeccumu.
Bo3moskHa Takke MHTEerpauusi OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOLIUMU
3HAHUSIMH, TOJTYYEHHBIMU OOYYaIOIIUMHUCS TMPU HM3YYEHUH (PU3UKH, XUMUH,
reorpaduu U MaTEMaTHKHU.

Ctpykrypa mporpammbl no ydeOHoMmy mnpeamety "buomorus" orpaxkaet
CUCTEMHO-YPOBHEBBII M SBOJIOLMOHHBIN MOAXOJbl K HM3yYEHHUIO OHOJIOTHHU.
CornacHo MM, U3y4arOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE IS
KUBBIX CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIOLMN OPraHUYECKOro MHUpa
Ha 3emile, COXpaHEHHUsI OUOJOTHYECKOTro pa3HooOpa3us mmiaHetsl. Tak, B 10
KJIacC€ M3Y4YaloTCSd OCHOBBI MOJEKYJSIPHOM M  KJIETOYHOM OHOJOTHH,
AMOPHOJIOTUU U OUMOJIOTHUH PA3BUTHS, TEHETUKH U CEJEKUUU, OUOTEXHOJIOTUN U
CUHTETUYECKON OMOJIOTHMH, aKTyaJu3UpPYIOTCS 3HAHUSA OOYyYarollUXxcs [0
OoTaHMKe, 300J0THM, aHaToMuu, Gusuonorun uenoBeka. B 11 kiacce
U3YyYaroTCs SBOJIOLMOHHOE YUEHHE, OCHOBBI 3KOJIOTUH U yUYEeHHE 0 Orocdepe.

VYyeoOuslii npeaMer «buosiorus» Npu3BaH  00ECHEYUTh OCBOEHUE
oOyJaronMMucss OHOJOTMYECKUX TEOPUHM M 3aKOHOB, WJIEH, NPUHLIMUIIOB U
paBWi, JEXKAllUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAHUH O CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3ma,
NOMyJsIUMY, OMOLEHO03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JOCTUXKEHUSX,
COBPEMEHHBIX  MCCIEIOBAHUAX B  OMOJOTMH, TPUKIAJAHBIX  ACHEKTax
Ouojornyeckux 3HaHuUW. Jlns pa3BuTHA W NOJAEp)KaHUA  HUHTEpeca
oOyvaronuxcst K  OHMOJOTMM  HapsAay CO  3HAYUTENbHBIM  OOBEMOM
TEOPETUYECKOr0 Marepuajga B COJEpKaHUM MPOrpaMMbl 1O OHOJIOTUHU
MPEITyCMOTPEHO 3HAKOMCTBO C HMCTOPUEH CTAHOBJICHUS W PA3BUTHUS TOW WIIH
MHOU 00s1acTh OMOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOECKHBIX YUEHBIX B
pelieHre BaXKHEHINX OMOJIOTMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Ilens wu3yuenust yweOHoro mnpeamera «buonorus» Ha yriayOn€éHHOM
YpPOBHE —  OBJAJEHUE OOyYarolMMUCA 3HAHUAMH O  CTPYKTYpHO-
(GYyHKUMOHANBHOW  OpraHU3allMd  KUBBIX CHCTEM  pa3HOIO0 paHra H
npUOOpPETEHNE YMEHHUI HCIOIb30BATh 3T 3HAHUS B (DOPMUPOBAHUM UHTEpPECA K
onpenenéHHo o06sacT MPOodEeCCUOHAIBHOW JESATEIbHOCTH, CBS3aHHOM C
ouosiorve, WM K BbIOOPY Yy4YeOHOTrO 3aBEACHUS JJig IPOJIOJKEHUS
OHOJIOTNYECKOTro 00pa30BaAHMS.

JlocTixkeHue uenu u3ydeHuss yueOHoro mnpeamera «buonorus» Ha
yriyOJa€HHOM YpOBHE 00€CIIeUMBAETCS PEHIEHUEM CIIEIYIOIUX 3aa4:

OCBOEHHE OOYYalolUMHUCS CHUCTEMbl OWOJOTHYECKUX 3HaHUU: 00
OCHOBHBIX OHOJIOTMYECKUX TEOPHUSAX, KOHLEMUMSIX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M NpPaBWJIAX, COCTABJISIOLIMX COBPEMEHHYIO €CTECTBEHHO-
HAayYHYI0 KapTHHY MHpa; O CTPOCHHH, MHOroOOpasuu U OCOOEHHOCTSAX
OMOJIOTMYECKUX CHUCTeM (KJIeTKa, OpraHu3M, MOMYJSAIUs, BUJ, OHUOTEOlECHO3,



ounocepa); O BBIIAIOIIMUXCA OTKPBITUSAX U COBPEMEHHBIX HCCIEAOBAHUSIX B
Oomomoruu,

O3HAaKOMJIEHHWE OOYy4YaloIIMXCA C METOJaMU TO3HAHUS >KMBOM MPHUPOJBI:
UCCJIEIOBATEIbCKUMU METOJAMH OHMOJOTMYECKUX HAyK (MOJIEKYJIAPHON U
KJIETOYHOM OHOJIOTUH, SMOPHOJOTMH M OWOJOTMU Pa3BUTHS, T€HETUKH U
CEeJIeKUMU, OHOTEXHOJOTMM W CHUHTETUYECKOM OHMOJIOTrMH, NaJleOHTOJIOTUH,
9KOJOTMH); METOJAMH  CaMOCTOSATEIBHOTO MPOBEACHHUS OMOJIOTMYECKUX
UCCJIeIOBaHU B JabopaTopud W B npupoae (HaOmoAeHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE);

OBJIaJICHHE OOYYAIOIMIMMHUCS YMEHUSAMH: CaMOCTOSITEIbBHO HaXOAUTh,
aHAJIM3UPOBAaTh M MCIOJb30BaTh OMOJOTMYECKYI0 HHPOPMALIMIO; TIOJIb30BaThCS
OMOJOTMYECKON TEPMHUHOJIOTMEN M CHMBOJIMKOW; YCTaHABIIUBATh CBA3b MEXK]Y
pa3BUTHEM OHOJOTMU M COLUMAIbHO-3KOHOMUYECKUMH U 3KOJOTHYECKUMU
npo0jeMaMu 4eJI0BEYECTBa; OLEHUBATH MOCIEICTBUSI CBOEH NEATEIbHOCTH I10
OTHOIIICHUIO K OKpY’Karouled MpUPOHON cpejlie, COOCTBEHHOMY 370pPOBBIO U
3IOPOBBIO  OKPY’KAIOIIMX JIt0JeH; OOOCHOBBIBaTH U  COOJIIOAATh  MEpPHI
npo(pHIaKTUKA UH(PEKIIMOHHBIX 3a00JIEBaHMI, MpaBUiia MOBEICHUS B MPUPOJE
u olecriedyeHus: 0€30MacCHOCTH  COOCTBEHHOM  JKU3HENESTEIbHOCTH B
Ype3BbIYANHBIX  CUTyallMsIX HOPUPOAHOTO UM  TEXHOTEHHOI'O  XapakTepa;
XapaKTEpHU30BaTh COBPEMEHHBIE HAYUHbIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE y  OOYy4YaloIIMXCAd  HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE B MpoOLIEcCE 3HAKOMCTBA C BBIJAIOLIMMUCA OTKPBITHSIMU U
COBPEMEHHBIMHU HCCJIEOBAHUSIMU B OMOJIOTMH, PEIIaeMbIMU €10 MpodiieMamu,
METO/10JI0THEN OHMOJIOTUYECKOTO UCCJIeI0BaHNUA, MIPOBEICHHUS
AKCIIEPUMEHTAJIbHBIX ~ HUCCIEAOBaHUM, peleHus OMOJIOTMYECKUX  3ajad,
MOJIEJTMPOBAHUS OMOJOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00y4aronIMXcsi HEHHOCTHOIO OTHOIICHUS K KMBOW MPUPOJIE
B ILEJIOM M K OTIEIbHBIM €€ OO0BbeKTaM U SABJICHHUSIM; (OPMUPOBAHUE
9KOJIOTMYECKOM, TeHETUYECKOW IPAMOTHOCTH, OOLIEH KyJbTYphbl MOBEICHUS B
IPUPOJE; UHTErPALlMU €CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre O00y4arolMMUCS KOMIIETEHTHOCTH B palMOHAIbHOM
IPUPOAOIIONB30BaHUN (COOMIOJIEHUE MPaBUJI MOBEACHUS B MPUPOJE, OXPAHbI
BUJIOB, DJKOCUCTEM, Ouocdepbl), COXpaHEHHWU COOCTBEHHOIO 3J0pPOBbSI WU
3I0POBBSL  OKpyXKaromux Jiroged  (coOmojeHuss Mep  NpodUIaKTUKU
3a00JICBaHHH, oOecrieueHue 0e30MMacHOCTH KU3HEICATSIbHOCTH B
YpEe3BbIYANHBIX CUTYALUSIX MPUPOJIHOIO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE
WCIIO0Ib30BaHUsl OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JaHUE YCJIOBMM JUII  OCO3HAaHHOIO BbIOOpa  OOYyYarOIIUMHUCS
VH]IUBUTyaJIbHOU oOpazoBaTeabpHON TPACKTOPUH, CrocoOCTBYIOIIEH
NOCJIEYIOIIEMY MPOPECCUOHAIIBHOMY CaMOOIPEACIIEHUI0, B COOTBETCTBUU C
WH/IMBHTyJIbHBIMH MHTEPECAMH U TOTPEOHOCTSIMU PErroHa.

OOmiee 4YMCIO YacoB, OTBEACHHBIX HAa HW3yyeHUE OWUOJOrMU Ha
yIIIyOJICHHOM YPOBHE CpeJiHero oo1miero oopasoBanus, cocrapiseT 204 yaca: B
10 xmacce — 102 ygaca (3 yaca B Hemenmo), B 11 kmacce — 102 gaca (3 yaca B
HEJICIIIO).

Ot6op opraHu3alMOHHBIX (POPM, METO/IOB U CPEJICTB 00YUEHHUSI OMOJIOTUU
OCYLIECTBJISIETCS C YUETOM creHu(UKU €ro COAEpKaHUs U HAIpPABICHHOCTU Ha
IPOJOJDKEHUE OHOJIOTMYECKOro O00pa3oBaHUs B OpPraHU3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTenpHbIM  yCIOBUEM IPU OOYy4YEHHH OHOJOTMM Ha YriayOJa€HHOM
YPOBHE SIBJIIETCSI MPOBEJAEHUE JIA0OPATOPHBIX M MPAKTHUECKUX padoT. Takxke



ydyactue  oOydYaromuxcsi B BBIIOJIHEHUM  MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATENbCKUX paldOT, TEMaTHUKa KOTOPBIX OIpPEAENSIeTCs] y4YUTENeM Ha
OCHOBE HMEIOIIMXCA MaTEepUAIbHO-TEXHUYECKUX PECYpCOB M MECTHBIX
IIPUPOJIHBIX YCIOBHM.



COIAEPKAHUE OBYUEHUA
10 KUIACC

Copnep:xkanue nporpaMMsbl, BBIICJIICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHoi utorooi arrecrauu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpemeHHasi Ouojorus — KOMIUIEKCHass Hayka. Kpartkas wucrtopus
pa3BuTHs Ouosioruu. buonormyeckne HaykKd W HM3y4aeMble MUMH MPOOJIEMBI.
DyHIaMEHTAJbHBIE, NPUKIAAHBIE W TOUCKOBBIC HAy4YHBIE HCCICAOBAHUS B
ounosoruu.

3HaueHue Ouosoruu B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. lIpodeccun, cBs3aHHble ¢ Ouosiorueil. 3HaueHHe
OMOJIOTUM B MPAKTUYECKON MAESATENBHOCTH 4YEJIOBEKA: MEIMIIMHE, CEJIbCKOM
XO034MCTBE, IPOMBIIIJIEHHOCTH, OXPAHE IPUPOLBI.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsent, I'. Mennens, B. U. Bepuanckuii, U. I1. IlaBnos, U. W.
MeunukoB, H. U. BaBunos, H. B. Tumodees-Pecosckuit, Ixx. Yorcon, O.
Kpuxk, . K. benses.

Tabmuupl 1 cxembl: «CBsi3b OMOJNIOTHMU C JPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYCHHUE

XKuBble cucTeMbl Kak IpeaMer u3ydeHus Ouonoruu. CBOWMCTBA >KHUBBIX
CHUCTEM: E€IMHCTBO XHMHMYECKOIO COCTaBa, IJUCKPETHOCTb M LEJIOCTHOCTD,
CIOKHOCTh U YHOPAJOYEHHOCTH CTPYKTYpPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOM3BEJECHUE, PA3IPaAKUMOCTh, U3MEHUYUBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alvu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIN,
TKaHEBBI,  OPraHU3MEHHBIM,  IOINYJISALUOHHO-BUJIOBOM,  JKOCHCTEMHBIN
(OuoreoueHoTuueckuit), ouocdepusiid. Ilponeccel, mpoucxoadmue B >KUBBIX
cuctemax. OCHOBHbIE MPU3HAKHU KUBOro. JKu3Hp Kak (hopma CylIeCTBOBAHHMS
Marepud. Hayku, wu3ydaromme KUBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX
OpraHHU3aLHH.

N3yuyenue xuBbix cucteM. MeToasl Ouosiornueckoil Hayku. Habmnronenue,
U3MEPEHUE, OKCIEPUMEHT, CHCTemMaTu3auus, MeraaHanu3. [loHsatue o
3aBUCUMOM W HE3aBUCUMOW TIepeMeHHOW. [limaHupoBaHWe 3SKCIEpUMEHTA.
[TocranoBka u npoBepka runote3. Hynesas runoresa. Ilonarue BbIOOpKH U €€
JOCTOBEPHOCTh. PazOpoc B Ouosiornueckux AaHHbIX. OI€HKa JTOCTOBEPHOCTH
IIOJIYYEHHBIX PEe3yJbTaToB. [IpHUMHBI MCKaXEHUs PE3yIbTaTOB SKCIIEPUMEHTA.
[IoHsATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiplr 1 cxembl: «OCHOBHBIE TPHU3HAKKU KU3HWY», «buomornueckue
cucrteMmbl», «CBOWCTBA JKMBOM MaTepum», «YPOBHH OPraHM3alHM KUBOU
npupoas», «CTpoeHUE KUBOTHOW KIIETKH», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJOBEYECKOro opranuzmay, «buoreonenos», «buocdepay, «Metosl
U3YYEHUS )KUBOU MPUPOJIBI».

OGopynoBanue: JsabopaTopHoe  00OpyAOBaHHUE JUIsi  IPOBEACHUS
HAOJIIOICHU, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTuyeckas padora «lcnonb3oBaHWE pA3TUYHBIX METOJIOB IIpHU
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku



Knerka — crpykTypHO-(QyHKIMOHAIbHAs e€AuHUIA >kuBoro. HWcropus
OoTKpbITUsA KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHOMN TEOPHH.

Metoapl  MOJEKYJISPHOM H  KIETOYHOM OWUOJOTUM: MHMKPOCKOIHS,
xpoMmarorpadusi, 37eKTpoPope3, METOJ MEUEHBIX aTOMOB, TU(DPepeHIraIbHOe
LHEHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHHUE KIETOK. M3yuenue QuxkcupoeaHmwix
K1emoK.  OIEKTpOoHHass  MUKpockonusd. Kowughokanvnas — mukpocrkonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneinen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKpPOCKOI»,  «DJIEKTPOHHBIN
MUKpOCKOI», «IcTopHs pa3BUTUS METOI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENapaThl PaCTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

I[IpakTuueckass padora «l3yueHne METOJOB KIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHiaibHoe LUEHTPUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHN COCTaB KIETKH. Makpo-, MUKPO- U YIbTPAMUKPOIIJIEMEHTHI.
Bonma n e€ ponp Kak pacTBOpPUTENS, PEareHTa, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPETyJIALi. MUHEpabHbIE BEIIECTBA KIETKU, UX OMOJIornuecKas
pouib. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosiormyeckue mnoiauMmepsl. benkn.
AMMWHOKUCIIOTHBIM  cocTaB  OenkoB. CTpyKTyphl OEITKOBOM  MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oeiika, NenTUAHas CBsI3b. BTopuuHasd, TpeTUYHad,
yeTBepTUYHAs CTPYKTyphl. Jlenarypamus. CoiictBa OenkoB. Knaccudukanms
oenkoB. buonornueckue pyHkuuu 0enKkoB. [lpuonsi.

Yrnesoasl.  MoHoOcaxapuabl,  AUCaxapuabl,  OJIMTOCaxapuabl U
nosvcaxapuabl. OOWMKA 1JIaH CTpoeHuss U (PU3MKO-XHUMHUYECKHE CBOICTBA
yriieBoioB. buosnornyeckue GyHKIIMU yTieBOIOB.

Jluiuper.  TmapodunbHo-runpodoOHBIE  cBoMicTBa.  Kiaccudukarus
ounuaoB. Tpurnuuepuasl, pochoaunuabl, BOCKH, cTepouabl. buonornueckue
¢ynkunu aunuaoB. OO0mMe cBOKWCTBa OMOJIOTMYECKMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTB K CAMO3aMbIKaHHIO, TOJTYPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK n PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JHK — nBoitnas cnupanb. MecTOHaXOXJIeHHEe U OHOJIOTHYECKHE (PYHKIIUU
JIHK. Bunel PHK. ®ynkuuu PHK B kiietke.

Crpoenune monekynbel AT®. Makpospruueckue cBsizu B Mojekyse ATO.
buonornueckue pynkuun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX PYHKIIUU
B KJeTke. /[Ipyeue uyxneosuompugpocamor (HTD). CexBenupoBanue J[HK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CrpyktypHag  Ouosorusi:  OMOXMMHYECKME W OHO(U3NUECKHE
UCCJIEIOBaHUS COCTaBa M IPOCTPAHCTBEHHOM CTPYKTYpbl OHMOMOJIEKYJI.
Mooenuposanue cmpykmypol u  QyuKyul OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiii  ouzaun u opeanuueckuti cuHmes OUOMONEKYI U  UX
HEenpUpoOHbIX AHANI0208.

JdemoHcTpanumn



[Toprpersr: JI. Ilommur, k. Yorcon, ®. Kpuk, M. VYwunkwuuc, P.
O®panknuH, @. Canrep, C. [Ipy3unep.

Juarpammer:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON IPUPOIE».

Tabmuupl u cxemsl: «llepuoanueckas Tadaua XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJeKyibl BoJb», «BemiecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenka», «CTpyKTypbl O€IKOBOM MOJIEKYJbD, «CTpOEHHE MOJIEKYJ
yraeBoAoBy», «CTpoeHue MOJEKyJl JUNUI0B», «HyKIEeHMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATD».

O6opynoBanue: XUMHUYECKas ocya U 000pyAOBaHHE.

JlabopaTtopnass paGora «OOHapyxeHue O€JIKOB ¢  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHI».

JlaGoparopnass pabora «lccrmenoBaHne  HYKIEMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunel KJIETOK: 3yKapHOTHYecKas M Mpokapuotnueckas. CTpyKTypHO-
(yHKUMOHAIbHBIE 00pa30BaHUS KIETKH.

CtpoeHue mnpokapuoTHUEeCKOW kieTku. KierouHass cTeHka OakTepuil u
apxeii.  OcOOEHHOCTH  CTpPOEHHUS  TeTepoTpoHOM U aBTOTPOHOMN
IPOKApPUOTUYECKUX KIETOK. MECTO U pOjib MPOKAPUOT B OMOLIEHO3AX.

Crpoene ¥ (YHKIIMOHMPOBAaHUE  DYKAPUOTHYECKOM  KIIETKH.
[Tnazmarnyeckass memOpaHa (masmaiiemma). CTpykTypa IU1a3MaTUYECKON
MeMOpaHbl. TpaHCHOpPT BEWIECTB 4epe3 IUIa3MaTHYECKYyl0 MeMOpaHy:
naccuBHbIM (nudPysus, obdneruénnas auddysus), akTUBHBIA (TEPBUYHBIA U
BTOPHUYHBIN akTUBHBIA TpaHcnopt). [loxynponurnaemocts MmeMOpansl. Pabota
HATPHUI-KaJIMEeBOro Hacoca. DHJIOUUTO3: MUHOIMTO3, (ParouurTo3. DK30LUTO3.
Knerounas crenka. CTpykrypa ¥ (YHKIMM KIETOYHOM CTEHKH pPacTEHHH,

rpu0oB.
Hutonnasma. I{urto3zons. IluTockener. JIBMXKEHHME  IIUTOILIA3MBEL.
Opranou bt KJICTKH. OnnomeMOpaHHbIE OpraHOU/IbI KIICTKH:

sHpomnazmaruueckas cetb (OI1C), anmapat ['oabpku, TM30COMBI, HX CTPOEHUE
U (QyHKIMU. B3auMoCBS3b OJTHOMEMOpPAHHBIX OPraHOMAOB KieTKU. CTpoeHue
IPaHyJSIPHOTO peTuKyinyma. Mexanuzm nanpaenenus 6enkos ¢ IIIC. Cunrte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHbIX MeMOpaH. [ nagkuii (arpaHyssipHbIi)
SHJOIUIa3MaTHYECKUi peTukyiyM. CekperopHas (pyHKUuUs anmapaTa ['onbaxu.
Moouguxayus 6enxos 6 annapame I onvooxcu. Copmuposra 6enxos ¢ annapame
l'onvoxcu. TpaHcnopT BeweCcTB B KIETKE. Bakyonum pacTUTENbHBIX KIETOK.
Kierounsiit cok. Typrop.

[ToslyaBTOHOMHBIE ~ OpPraHOMAbl  KJIETKH: MHUTOXOHJPHUH, IUIACTU[BI.
Ilpoucxoocoenue  mumoxonoputi  u  nracmuo.  Cumbuocenes  (K.C.
Mepeorckosckui, JI. Mapeynuc). CtpoeHue u (GYHKIIMU MUTOXOHJIPUNA U
miactu. [lepBuyHble, BTOPUYHBIE U CIOKHBIE TUIACTHU 1B (POTOCUHTE3UPYIOILIUX
3YKapuoOT. XJIOPOIUIACThI, XPOMOILUIACTHI, JIEMKOIUIACTHI BEICIINX PACTCHUM.

HememOpanubie  opranowasl  kietku  CtpoeHne U QyHKUIUU
HEMEMOpaHHBIX  OpPraHoWJOB  KJIETKU. Pubocomsl.  IIpomedsrcymounvie
Gunamenmor. MukpopunameHTsl. Akmunogvle Mukpoguiramernmoi. MpllIeuHbIE
KIETKH. AKMUHO8ble KOMNOHEHMbl HeMbluleyHblX KiemoK. MHKpOTpyOOUKH.
Kinerounsii nentp. CrpoeHne W JIBUKEHUE HKIYTHKOB W PECHHUYEK.
MukpoTtpy6ouku 1uTominasmel. Llentpuons. berku, accoyuuposanmvie c¢
MuKpoguiamenmamu u mukpompyoouxkamu. Momophuvie benxu.



Anpo. OOonouka sigpa, XpOMaTUH, KapuoIia3Ma, SIIPBIILIKH, UX CTPOEHUE
U QyHKUMU. SAnepHblid 6enkoBblil MaTpukc. [IpocTpaHCTBEHHOE PacioiOKEHHUE
XpOMOCOM B HHTepha3zHOM siape. Jyxpomamun u 2emepoxpomamur. benku
XpOMaTUHA — TUCTOHBL Jlunamuka s0epHoi 000104Ku 8 mumosze. floepHulii
Mpaucnopm.

Knerounble BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIETOK
AYKapHoT (PaCTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanumn

[Toptpersr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuubl u cxembl: «CTpOEHHE 3YKApPUOTHYECKON KieTkn», «CTtpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MUTOXOHAPUW, «S1po», «CTpoeHne NPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENapaThl PaCTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTEpUaIbHBIX KIETOK.

JlaGoparopunass padora «M3ydyeHue CTpPOEHUS KIETOK PpPa3InYHbIX
OpraHU3MOB.

IIpakTnyeckas padora «l3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlaGoparopHas padora «lccinegoBanue riasmonn3a U ACIia3Moin3a B
PACTUTENbHBIX KJIETKAX.

IIpakTuyeckass padora «M3yueHue JABWKEHUS  [UTOIUIA3MBl B
PACTUTENbHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIHU B KJIETKe

AccuMWISALIMS YW JTUCCUMWIALMS — JIBE€ CTOPOHBI MeTadosm3ma. Turel
oOMeHa BeNIeCTB: aBTOTPO(MHBIM U TEeTepOTpOodHBINA. YuacThe KUCIOopoAa B
OOMEHHBIX Mpoleccax. JHEPreTUYecKoe O0ecreyeHre KIETKHU: MpeBpalieHue
AT® B o00MmeHHbIX mnponeccax. {DepMEHTATHUBHBIM XapakTep peakui
KJIETOYHOTO MeTabonu3ma. PepMeHTh, UX CTPOEHHE, CBOICTBA M MEXaHU3M
neiictBua.  Kodepmentel. Otivuus  (EepMEHTOB OT  HEOPTraHUYECKUX
KaTaau3aTopoB. benKku-akTUBaTOpbl M OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTb
CKOpOCTU (DEPMEHTATUBHBIX PEAKIUI OT Pa3IUYHbIX (PAaKTOPOB.

[lepBUUHBI CUHTE3 OpPraHWYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKcueeHHblll U oKkcucenHbll pomocunmes y baxmepuil. Ceemocodbuparoujue
nuUeMeHmvl U NUSMeHmMbl peakyuonHo2o yewmpa. Ponb XIJIOpOIIAcTOB B
npouecce gporocunte3a. CpetoBas u TeMHOBas (a3pl. Pomoodvixanue, Cs., Cy u
CAM-munvr  ¢pomocunmesa. IlpogyktuBHOCTH  (oTOcuHTE3a. BiusiHue
pasznuHbIX (PaKTOPOB HA CKOPOCTh (POTOCUHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3HoobOpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUUUPYIOIIHE OaKTEPHUH, KeJie300aKTeprun, cepoOaKTEPUH, BOAOPOIHbIE
OakTepuu. 3HaAYEHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buael Opokenus. IIpoayKTsl OpoxeHus U ux
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHblil  ATan. [UKOIM3 — OECKUCIOPOJHOE PpaCIICIUICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE AbIXaHuE. Posib MUTOXOHApUI
B IIpolieccax OHMOJIOTMYECKOro  okuciieHud. Luknuueckue  peakuuu.
OxkucnutensHoe (QochopuniupoBanue. Iuepeus MemMOPAHHO20 2padueHma
npomono8. Cunmesz AT®: paboma npomonnoi AT@-cunmaswi. [Iperumyiecta
a’poOHOro myTH OOMEHa BEWIECTB Iepes aHa’poOHbIM. DPPEKTHUBHOCTD
SHEPreTUYECKOro oOMeHa.



JdemoHcTpanumn

[Toptpersr: [Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenperapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuiet u cxeMbl:  «DOTOCUHTE3», «DHEPreTUUYEeCKUd OOMEH»,
«buocunres 6enka», «Ctpoenne pepMeHTa», «XEMOCHHTESY.

O6opynoBanue: CBETOBOM MHUKPOCKOTI, obopynoBaHue TUTSt
IPUTOTOBJICHHS IOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass paGora «M3ydyeHne KaTAIMTUYECKOM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMuiIa3bl WU KaTalla3bl)y.

JladbopaTopnass padora «l3yueHue GepMEHTATUBHOIO pacHICIUICHUS
NEPOKCHUIA BOJOPOJA B PACTUTEIbHBIX U AKUBOTHBIX KJIETKAX).

JlabopaTtopnass padora «CpaBHeHHE TIpollecCOB (OTOCHUHTE3a U
XEMOCHHTE3a.

JlabopaTopHnasi padora «CpaBHEeHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBeHHass uHGoOpMalus M peajiu3anus eé B KJIeTKe

Peaknuu wmatpuyHoro cuHte3a. lIpuHIMI KOMIUIEMEHTAPHOCTH B
peakuMsIX MaTpUYHOro CHHTE3a. Peanuszanus HaciaeACTBEHHOW HH(pOpMALUU.
['eneTnyeckuil ko, ero cBoucTea. TpaHckpunuusa — matpuunblid cuHTe3 PHK.
[TpyHIMOBI ~ TPAHCKPUIILIMM:  KOMIUIEMEHTApPHOCTh,  AHTUIIAPAJUIEIBbHOCTD,
acumMMeTpuuHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckot kiemxke.
Hexooupyrowue PHK.

Tpancnsauus u e€ sranel. Yyactue tpancnoptHeix PHK B OnocunTese
Oenka. YcnoBus OuocuHTe3a Oenka. KoaupoBanue amuHOKuciaor. Pousb
pubocoM B OMOCHHTE3E OelIKa.

Cospemennvie npeocmasienus o cmpoenuu 2enog. Opranusaiusi reHoMa y
IPOKApHUOT U 3yKapuoT. Peryssuus akTUBHOCTH F€HOB y IpokapuoT. ['unoresa
onepoHa (®@. XKako6, XK. Mano). MoaexynsapHvie mexanuzmovl IKCHPeCcUuu 2eHo8
v aykapuom. Ponv xpomamuna 6 pecyniyuu pabomsi ceHos. Perynsius
0OMEHHBIX MpoueccoB B KieTke. Kierounslii romeocras.

Bupycel — HekneTouHble (QOpPMBbI JKHM3HUM M OOJIMTATHBIE MApa3UTHI.
CtpoeHue TpPOCTBHIX M CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennwtii yuxn J[HK-codepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogpacos. Obpamuas mpancKkpunyus, pegepmasa, Unmezpasda.

BupycHbie 3abosneBaHusi 4YelOBEKa, JKUBOTHBIX, pacteHuil. CIIN/,
COVID-19, counanbHble 1 MEAULIUHCKUE MPOOJIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuux maccugos («bigdatay)
CMpPYKMYPHuIX  Ouono2udeckux oanHvlx. Hanomexuonoeuu 6 oOuonozuu u
meduyune. Ilpoepammupyemvie @ynkyuu 6enxos. Cnocobvl 0ocmasku
JleKapcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbnos, /. N. IBaHOBCKUI.

Tabmumer um  cxeMbel: «bwmocuHTe3 Oenka», «['eHeTHUeCKHMIT KOI»,
«Bupyce», «baktepuodarm.

IIpakTnueckas padora «Co3ganue MoeIu BUPyCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsli 1uki, ero mnepuoabl W perymsuus. MuTepdaza v MHUTO3.
Oco0eHHOCTH MpOIECCOB, MpoTeKatoumx B uHTepdasze. [loAroToBka KIeTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTHUYECKUN), CHUHTETUYECKUM U
MOCTCUHTETUUECKUH (MPEMUTOTUYECKUI) TIepUOoibl UHTEP(a3bI.

Marpununbii cunre3 [JHK — perummkanms. [punnuns! permmmkanun JJHK:
KOMILJIEMEHTAapPHOCTh, IOJYKOHCEPBATUBHBIA CHHTE3, AHTHNAPAIIICIbHOCTb.



Mexannsm permukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u

Tenomepasza. XpOMOCOMHBIM HAa0Op KIETKM — KapuOTHUIl. JIUMIoOuAgHBIN U
raruiouHbeld  Habopel XpoMocoM. ['oMonoruusnble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Henenne knerkn — mMuto3. Cragum MUTO3a M NPOUCXOASALIME B HHUX
npoueccel. Tunel Muto3a. KapnokuHes u HMTOKMHE3. bruonornyeckoe 3Ha4eHHE
MUTO3A.

Perynsauua murotnueckoro nukia kiaetku. [Iporpammupyemast kierouHas
rubesb — anomnTo3.

Knerounoe si1po, XpoMocoMbl, (PyHKIIMOHANIbHASA T€HOMUKA. Mexanuzmobl
npoaugepayuu, ouggepenyuposku, cmapenusi u euberu kiemox. «lugposas
K1emKkay» — buouHgopmamuyeckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JdemoHcTpanumn

Tabnuiel u cxembl: «KU3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue
xpomocomy, «Permmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHKporpenaparsl: «MuTo3 B
KJIETKaX KOPEIIKA JTyKay.

JlaGoparopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MUKpOIpenaparax.

JladbopaTopnasi paGora «HaOmoneHue muTo3a B KIETKaX KOHYMKA
KOpEIlIKa JIyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenue u GQyHKIUM OPraHM3MOB

buonorunueckoe pazHooOpa3zue OPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOOEHHOCTH  CTpPOEHUST U  JKU3HEACSATEIBbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxeu, OIHOKJIETOYHbIE TpUObI, OJHOKJIETOYHbIE
BOJOPOCIH, Apyrue NpoTucThl. KoJIOHNambHbIE OPTaHU3MBI.

B3anmocBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbel U
cucreMbl opranoB. OpranusMm Kak eIMHOe nesnoe. ['omeocras.

Tkanu pacrenunii. Tunbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas,
NOKPOBHAs!, MPOBOASAIIAs, OCHOBHAsA, MexaHnyeckas. OCOOEHHOCTH CTPOEHMUS,
(GyHKUMN U PacoNIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHU )KMBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEW: SMUTEINAIbHAS,
COEIMHUTENbHASA, MbllIeYHasi, HepBHasA. OCOOEHHOCTH CTpPOEHMs, (QYHKUHA U
PacCIIONOKEHUS TKAaHEN B OPraHax )KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W T€HEpATHBHBIE OpPraHbl pacTteHud. OpraHbl u
CUCTEMbl OPIraHOB JKMBOTHBIX M 4YesnoBeka. DYHKIUMU OpPraHOB M CHUCTEM
OpTraHoB.

Omnopa tena opranusmoB. Kapkac pacrenuii. Ckenerbl OJJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapykHbli U1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEUHEHUS KOCTEH.

JIBrxeHne opraHu3moB. J[BMKEHHWE OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOoMIHOE, )KTYTUKOBOE, PECHUYHOE. [|[BUKEHNE MHOTOKJIETOYHBIX PACTEHUI:
TPONU3MBbl M HACTUU. [[BUKEHHWE MHOTOKJIETOYHBIX >KUBOTHBIX M YeEJIOBEKa:
MblleyHas cucreMa. Pediiekc. CkeneTHbple MbIIIIBI U UX padoTa.

[Inranue opranusmoB. Ilornomenue BOABI, YIJIEKHCIOIO Ta3a H
MUHEpaJIbHBIX BEIIECTB pacTeHUsMU. [IuTaHue *KuUBOTHBIX. BHyTpunonoctHoe
U BHYTPUKJIETOUHOE muileBapeHue. [luraHne mNO3BOHOUYHBIX HKUBOTHBIX.
Otnensl  NUIIEBApUTENBHOrO  TpakTa.  [IWmieBapuTenbHBIE  XKENE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.



Jpixanne opraHu3moB. [[pixaHue pacTeHuil. JlpIxaHuW€ KUBOTHBIX.
Juddysus razoB uepe3 NoBEpXHOCTh KieTKU. KoxHoe abixanue. JlpixaTenbHas
noBepxHOocTh. JKabepHoe u J€royHoe nbixaHue. JIpIXxaHWe MO3BOHOYHBIX
KMBOTHBIX M 4YEJOBEKA. OBOJIOUMOHHOE YCIOXHEHHE CTPOEHHUs JETKUX
IIO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenpHas cHcCTeMa 4YeloBEeKa. MexXxaHusMm
BEHTWIILMM JIETKUX Yy NOTUL W MIEKONMTAKOWUX. Perynsuus apixaHus.
JIpixaTenbHble 0ObEMBI.

TpaHcropT BEHIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHUMU.
Tpancropt BemIeCcTB y XKUBOTHBIX. KpOBEHOCHass cucrteMa M €€ OpraHsl.
KpoBeHocHass cucTteMa MNO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrm kpoBooOpamieHusl. DBOJIOLHUOHHBIE
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX IKUBOTHBIX.
Pabota cepana u e€ perymnsuusi.

Brinenenune y opranusmoB. Beinenenue y pacrteHuid. Beigenenwe y
*KUBOTHbIX. CokparurenbHble Bakyosd. Opranbl BelaeneHus. Ouibrpanus,
CeKpeuuss M O0OpaTHOE BcachblBAHME KaK MEXaHHM3Mbl pabOThl OpPraHoB
BbJieieHUsI. CBA3b TMOJOCTH Telda C KPOBEHOCHOW M BBLACIMTEIBHOU
cucreMamu. BplieneHue y NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenue u pyHkIIMOHMpOBaHKE HeppoHa. OOpa3oOBaHKE MOYH Y YEIOBEKA.

3amuTa y OpraHvM3MOB. 3alllUTa y OJHOKIIETOYHBIX OpPraHu3MoB. CHOpBI
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allluTa y MHOTOKJIETOYHBIX PACTEHHII.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3aIUThl. OUTOHIUBI.

3ammra y MHOTIOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NPOU3BOJHBIE.
3amuTa opranusma ot Oosesneil. UMmyHHas cucrtema yenoBeka. KiietouHblil u
TYMOpPaJIbHBbIA UMMYHUTET. BpOXKIEHHBI U TPHUOOPETEHHBIN crienuPUUecKuit
UMMYHUTET. Teopus KiIOHAIbHO-ceIeKTUBHOrO nMMyHuTeTa (I1. Dpmux, G. M.
bepuer, C. ToneraBa). BocnanutenbHble OTBEThl OpraHu3MoB. Poib
BPOKJIEHHOTO UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxxumocte u perymsaumMs y OpraHusmoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHW3MOB. Takcucel. PaznpaxuMocTe u peryisanus y
pactenuid. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHasa cucrema u pednexkropHas peryisiius y >KUBOTHbIX. HepBHas
cucreMa M €€ OTAENbl. OBOJIONUMOHHOE YCJIOKHEHUE CTPOCHHSI HEPBHOU
CUCTEMBI Yy XKUBOTHBIX. OTIENIBl TOJIOBHOTO MO3Ta ITO3BOHOYHBIX YKWBOTHBIX.
Pednexc u peduiexkropnas agyra. bezycioBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanpHas peryisuus U S9HAOKPUHHASI CUCTEMA KUBOTHBIX U YEJIOBEKA.
JKenme3pl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeHiCcTBME TOPMOHOB.
B3auMocBsA3p HEpPBHON M 3HIOKPUHHON cucTteM. [ 'mnotanamo-runodusapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKIETOUYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepun», «lIpocreimme», «Opranbl BETKOBBIX PACTECHUIN»,
«CucrtemMbl OpraHoB IIO3BOHOYHBIX JKHMBOTHBIX», «BHyTpeHHee cTpoeHune
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM TIACTUHKWY», «TKaHU KMBOTHBIX», «CKEJIET YEIIOBEKA,
«IInmeBapurensHass cucrema», «KpoBeHocHass cucrema», «JlpIxaTenpHas
cucrema», «HepBHas cucrema», «Koxka», «MpllieuHas CcuUCTEMay,
«BpiaenurenbHas cucrema», «OHIOKpPHHHAs cucTtemay, « CTpOCHHE MBILILBDY,
«Ammynuter», «KumedHononoctHeie»y, «CxeMa NOUTAHUS  PACTCHUI,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX MKUBOTHBIX», «CTpoeHue THuApbD»,



«CTtpoeHue mianapun», « BHyTpeHHee cTpoeHne J0KIeBoro yepss», « HepBHas
cuctema poiO», «HepBHas cucrema ssarymkun», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MieKonuTaomux», «HepBHas cuctema uenoBeka», «Peduexcey.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENAPAThl OJHOKIETOUHBIX
OpraHU3MOB, MHKpOIIpenaparbl TKAaHEH, paKOBHUHBI MOJUIIOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOKHX, JKUBbIE IK3EMIUIIPbl KOMHATHBIX PacTeHUi, repOapuu
pacTEeHUM pa3HbIX OTJIEJOB, BJIAXHBIC MpeEnapaTbl >KUBOTHBIX, CKEJIETHI
NIO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX >KMUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHuE IS JIEMOHCTPALMM TMOYBEHHOI'O W BO3AYLIHOTO MHUTAHUS
pacTeHMi, pacileruieHus KpaxMaja U OeJIKOB O] JIeUCTBUEM (PEPMEHTOB,
o0opynoBaHuEe i1 JEMOHCTPAllMd ONBITOB MO H3MEPEHUIO KU3HEHHOH
€MKOCTH JIETKUX, MEXaHW3Ma [bIXaTeJIbHbIX JBW)XCHHUI, MOJAEIHU TOJOBHOTO
MO3ra pa3IMYHbIX KUBOTHBIX.

JladopaTopHast padora «/3yueHne TKaHEW pacTECHUIN.

JlaGoparopHasi padora «3ydueHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «3ydeHue OpraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buuapl 0ecnosioro pa3MHOMXKEHHUS: TIOYKOBAHHWE, CIOPYJISALIMS,
(dparMeHTanus, KIOHUPOBAHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie KieTkn, win rameTtel. Meno3. Craanuu
Mmeno3a. IloBenenne xpomocoMm B Mmenose. Kpoccunrosep. buosmornueckunii
CMBICJI MEHO03a U TTOJOBOro Ipouecca. Meio3 U ero MeCTo B )KU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3zButue. ['ameroreHe3 y KUBOTHBIX. llonoBbie
xene3pl. OOpa3zoBaHME M pa3BUTHE IMOJOBBIX KieTOK. CrnepMmaroreHes u
ooreHe3. CTpOeHHE MOJOBBIX KIIETOK.

OmnogoTBOpeHHE U HSMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHUE OPraHU3MOB (OHTOrEHE3). DMOPHOJIOTHUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oona u3 2naéHvlx npoodiem
ambpuonoeuu. Kownyenyus mopgocenos u moodenu mopghoceneza. Craauu
SMOpHOreHe3a KUBOTHBIX (Ha mnpuMepe JArymku). JlpoOnenue. Tumbl
npoOneHus. /lemepmunuposannoe U  HEOEPMUHUPOBAHHOe  OpobJieHuUe.
bracmyna, munet 6nacmyn. OcoOOEHHOCTH APOOIEHUS MIICKOMUTAIOIIMX.
3apojibllieBble  JUCTKU (TacTpyJidmus). 3akiajJka OpPraHoB U TKaHEW u3
3apOJBIIIEBbIX JIMCTKOB. B3auMHOe BiMSHME YacTel pa3BUBAIOILIETOCS
3apobllia (3MOpHUOHANbHAS UHIYKLIMS). 3aKiIaJiKa IIaHa CTPOCHHS dKUBOTHOTO
KaK pe3yJabTaT HEPapXU4YECKUX B3aWMOJCUCTBUM Te€HOB. BinsHue Ha
AMOPHOHATILHOE PAa3BUTUE PA3ITUYHBIX (PAKTOPOB OKPY>KAIOLIEH CpeIbl.

Poct u pa3Butue xuBoTHBIX. [locTamOpuonanbubiii nepuoa. Ilpsimoe u
HenpsiMmoe pa3BuTue. Pa3Butue ¢ meramopdo3oMm y OEClO3BOHOYHBIX U
NIO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMueckoe 3HAaYeHUE NPSIMOrO M HENpPSIMOro
Pa3BUTHS, UX PACIIPOCTPAHEHHUE B MPUPOJE. THUIIBI pOCTa KUBOTHBIX. PaKTOPHI
peryjsiiuM pocTa JKUBOTHBIX W uenoBeka. Craauum MNOCTIMOPHUOHAIBLHOTO
Pa3BUTHS Yy )KMBOTHBIX U uenoBeka. Ileproapl oHTOreHe3a yenoBeka. CrapeHue
U CMEPTh KaK OMOJIOTMYECKUE TIPOLIECCHI.

Pazmuoxenune u paszputue pactreHuid. ['ametodut u cnopodpur. Meiio3 B
KU3HEHHOM IuKIJIe pacTeHuid. OOpa3zoBaHWe cCrmoOp B Mpoliecce Meio3sa.
['amerorene3 y pacreHnii. OIUIOJOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoiHOE OIIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. O0pa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHn3MBl PETYISALNAA OHTOI€HE3a Y PACTEHUM U JKUBOTHBIX.

JdemoHcTpanumn

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

Tabnuiel U cxembl: «BereratuBHOe pa3MHOXkeHUE», «Tumbl 0ecnosioro
pa3sMHOXKEHUD», «Pa3zMHOXKeHHE XJIIaMUAOMOHAAbD», «Pa3sMHOXEHHUE IBIIIEHBD,
«Pa3sMHOXeHue  ruape», «Meio3», «XpomocoMmbl»,  «l'ameroreHesy,
«CTpoeHue SUIEKIIETKH U CliepMaTo30u1a», « OCHOBHBIE CTaIUM OHTOTCHE3a,
«IIpssmoe m HempsiMoe pasBuTHE», «Pa3BuThme MancKoro xyka», «Pa3Butue
capaHum», «Pa3Butne IArymkw», «/[BOMHOE OIUIOAOTBOPEHHME y LBETKOBBIX
pactennit», «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX DPACTEHUN,
«JKM3HEHHBI IIMKJII MOPCKOW  KamycTb», <« KW3HEHHBIA LHMKI MXay,
«KV3HEHHBIN UK NAITOPOTHUKAY, «KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SIMUEKIETOK U
CIIEpPMATO30UI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGoparopnass padora «M3ydyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha
TrOTOBBIX MHUKpOIpenaparax».

IIpakTuuyeckass padora «BpIsBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIECH
MO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopunass padora «CTpoeHME OpPraHOB Pa3MHOMXEHUS BBICIINX
pacTeHun».

Tema 11. I'eHeTHKAa — HAyKa O HACJEACTBEHHOCTH M M3MEHYHUBOCTHU
OpPraHu3MoB

HcTopust CTaHOBJIEHUS M pa3BUTUS T€HETHMKHM Kak Hayku. PabGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp 0TeuecTBEHHBIX YUEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbiora, H. Y. BaBwiiosa, A. H. benosepckoro, I'.
J. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS W  CUMBOJBL. | OMOJIOTrHYHBIE
XPOMOCOMBI, AJIJIEIBHBIE T'€HBI, AJIbTEPHATUBHBIE NPU3HAKU, JOMWUHAHTHBIA U
pPELECCUBHBIN MPU3HAK, TOMO3UI0Ta, I€T€PO3UTr0Ta, YUCTas JUHUS, THOPUIbI,
reHoTur, (eHotun. OCHOBHBIE METOAbl T€HETUKHU: THOPHUI0JIOTHYECKUH,
LUTOJIOTUYECKU I, MOJIEKYJISIPHO-T€HETUYECKHU .

JdemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuil.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBaAHUSD.

JlabopaTtopunass pabGora «J[pozodmia Kak OOBEKT TEHETUYECKUX
VCCIIENOBAHUID.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3aKoH
eAnHooOpa3usi TUOPUIOB MepBoro mokoyieHus. I[IpaBuio JOMUHUPOBAHUS.
Bropoii 3akoH MeHzenst — 3aKOH paclieruieHusl npu3HakoB. [lurtonorunueckue
OCHOBBI MOHOTMOPHIHOTO CKpeluBaHud. [ unoresa 4yucToThl ramer.

AHanu3upyroliee CKpELIUBaHUE. [TpoMexxyTOUHBI XapaxkTep
HacienoBaHus. Pacuienienue npu3HakoB Py HEMOJIHOM JOMHUHUPOBAaHHUU.
JuruOpuaHoe ckpemmBaHue. Tperuit 3akoH MeHaens — 3aKOH

HC3aBUCHUMOI'O HaCJICa0BaHUsA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIIUBAHUA.



CuennenHoe  HacienoBaHue  npusHakoB. PabGotet  T. Moprana.
CueruieHHOE HACJIEIOBAHUE TE€HOB, HAPYILIEHHE CLETUIEHUS MEXIy TIE€HAMH.
XpoOMOCOMHas1 TEOpHUSL HACIIEICTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIA MEXAHU3M ONPENEIICHUS To1a. AyTOCOMBI
U TIOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBIM W  TIeTepOraMeTHbId  IOJ.
['eHeTnyeckas CTpPyKTypa MOJOBBIX XpomMocoMm. HacnenoBaHue mNpHU3HAKOB,
CLEIICHHBIX C TIOJIOM.

['enotun kak wuenoctHas cucremMa. llnenorponmss — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOKECTBEHHBIN ajulesin3M. B3anMoJencTBUE HEaUIENIbHBIX
reHoB. KommuiementapnocTs. Onucras. [lomumepns.

['eHETHYECKMIT KOHTPOJIb PAa3BUTHSI PACTEHUM, KUBOTHBIX M YEJIOBEKA, a
TaKkke (PU3UOJOTMUECKHX MPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (PYHKIUH.
['eHeTnueckre MeXaHU3Mbl CHUMOMOI€HE3a, MEXAaHU3Mbl B3aUMOJIEUCTBUS
«XO3MH — Mapa3suT» M «XO35MH — MHUKpOOMOM». ['eHeTMuecKue acreKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON HHPOpMaLUK B TOKOJICHUSIX KIETOK U
OpPraHU3MOB.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupbr u cxemsl: «IlepBbiii U BTOpoil 3akoHbl Menpaens», «Tperuit
3ak0H  Mennpems»,  «AHanm3upylomee — ckpemuBaHue», — «HemomHoe
JOMUHUpPOBaHHE», «CLEIUVICHHOE HACJEeIOBAaHHUE IPU3HAKOB Y APO30(UIIBDY,
«I'enetuka mnona», «Kapuotun uenoBeka», «Kapuotun 1po3odpuib,
«Kapuotun nTuub», «MHOXECTBEHHbIA —aienusm», «B3aumonerncTBue
TEHOBY.

O6opynoBanue: MoJenb s JAEMOHCTpallMM 3aKOHOB €IMHOO0Opa3us
rMOpUIOB MEPBOTO MOKOJEHUS W PpACLICIUVIEHHWS IPU3HAKOB, MOJENb JUIS
JEMOHCTpAllM 3aKOHA HE3aBUCUMOI'O HACJIENOBAHUS INPU3HAKOB, MOJEIb IS
JEMOHCTPALUN CLETUIEHHOTO HACJIEAOBAaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MuKponpenapar: «Jpo3zopuinay.

IIpakTnueckas padora «l3yueHue pe3yapbTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUsA y 1P030(QUIIbD».

IIpakTnueckas padora «M3yueHue pe3ysibTaToB  AUTHOPUAHOIO
CKpEUIMBaHUA y 1PO30(QUIIbD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu (HopMupoBaHHHM (HEHOTHUIA.
N3meHunBOCTh mpr3HAKoB. KadyecTBEHHBIE W KOJMYECTBEHHBIE IPHU3HAKH.
Buapl ©3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MoaudukanronHas HW3MEeHYUMBOCTh. Ponb cpenbl B (opmMupoBaHUU
MOAU(DUKATTUOHHON M3MEHYHUBOCTH. Hopma peakuuu IpU3HAKa.
Bapuaunonnsiii psg u BapuanuonHas kpuas (B. Moranncen). CpoiicTBa
MOJIU(PUKALUOHHON U3MEHYUBOCTH.

I'enoTunnueckas N3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MCHYMBOCTH. BHJBI T€HOTHIIMYECKOM M3MEHYMBOCTH: KOMOWHATHBHAI,
MyTaIMOHHAsI.

KomOunaTuBHasT M3MEHYMBOCTh. Meii03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW HW3MEHYUBOCTH. POJb KOMOMHATUBHONW UW3MEHYUBOCTH B
CO3/IaHUM T€HETHUUECKOT0 pa3HOoOOpa3usl B Ipejiesiax OJHOTO BHUA.

MyTainmoHHasi U3MEHYHUBOCTh. BUAbl MyTauuii: r€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W HWHAYLUUPOBAaHHBIE MyTaluuu. SnepHele U
HUATOIUIa3MaTuyeckue Myrtanud. (CoMaTM4ecKMe W TOJIOBBIE  MYTallUH.
[IprurHbBl BOBHUKHOBEHUSI MyTallid. MyTareHsl U UX BIIMSIHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTH MYTAIIMOHHOIO MpOLEcca. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacneacTBeHHou uameHunBocty (H.U. BaBuiioB). BHesiepHast "3BMEHUMBOCTD U
HACJICICTBEHHOCTb.

Onucenemuxka u 3NULEHOMUKA, POIb INULEHEeMUYECKUX (HaKkmopos 8
HAac1e0068aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. Bapuios.

Tabmuiet U cxembl: «Buasl u3mMeHuunBocTH», «MoaudukarmoHHas

W3MEHUYHUBOCTB, «KomOnHaTHBHAS W3MEHUYMBOCTB, «Merio3y,
«OmnonoTBopeHue», «l'eHeTndeckue 3a0oJjieBaHUsA  uelloBeka», «Bumsl
MyTaLH».

O6opynoBaHue: )KuUBblE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX PaCTEHHI,
pucyHku (dpoTtorpaduu) >kMBOTHBIX C PA3JIMYHBIMH BUAAMH U3MEHYMBOCTH.

JlaGoparopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJM(PUKALMOHHON H3MeHUYMBOCTH. llocTpoeHue BapualMOHHOrO psaa U
BApUALIMOHHOW KPUBOW».

IIpakTuueckas padora «Mytanuu y Jpo3oduibl (Ha TOTOBBIX
MHUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

KapuoTtun yenoseka. MexayHapoaHasi mporpaMMa UCCJEI0BaHUs TeHOMa
yesnoBeka. Meroabl M3y4YEeHHMsI TEHETMKM 4YeJIOBEKAa: I'eHEeaJlOrH4ecKui,
ONMM3HEIOBEIH, LIMTOr€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUYECKHU . CoBpeMEHHOE  ONpENENIEHHE  TE€HOTHIIA:
MOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C TOMOIBIO
[111P-anamm3a. HacneactBenHnble  3a0ojieBaHHMs  4YeloBeKa. ['eHHbIE |
XpOMOCOMHBIE ~ OOJ€e3HM  4YeloBeka. bone3Hu ¢ HAcleCTBEHHOMH

IIPEAPACITOTI0KEHHOCTBIO. 3HayeHue MEIUIIUHCKON T€HETUKHU B
PEIOTBPALICHUHN U JICYEHUH T€HEeTHYECKUX 3a00sieBaHUM yesnoBeka. Meauko-
FEHETUYECKOE  KOHCYJbTUPOBAHHUE. CrBosnoBele  kieTku.  IloHsiTue

«TEHETUYECKOTO TIpy3a». OJTUYECKHUE AaCHeKThl HCCIEJAOBAHMM B o001acTu
pPEIAKTUPOBAHUS FEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (HakTOphl MOBBILIEHHOW YYBCTBUTEIBHOCTU 4YEJIOBEKa K
(¢u3MuecKOMy W XHMHYECKOMY  3arpsi3HEHHUIO  OKpYyXKarouledl  Cpelbl.
['eneTnyeckas npeapacnoNOKEHHOCTh YEIOBEKA K TATOJIOTUSM.

JdemoHcTpanumn

Tabnuuel u cxemsl: «Kapuortun yenoBekay, «MeToabl U3yUEHUsI T€HETUKU
yesioBekay, «I'eHeTnueckue 3a00JeBaHus YEI0BEKay.

IIpakTuyeckas padora «COCTaBICHHE U aHAIU3 POJLOCIOBHOMNY.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanusa W Cenekuus. 3apOoXKIACHUE CEIEKIMU U JTOMECTHKALHH.
VYuenue H. WM. BaBunoBa o IleHTpax MNpPOUCXOXKAECHUS W MHOrooOpasus
KYyJbTYPHBIX pacTeHUW. Poip cenexkuuu B CO34aHUM COPTOB PACTEHUM U MOPOJ
*UBOTHbIX. CopT, mopoma, ImTaMM. 3aKOH TOMOJOTMYECKHUX pPsAIOB B
HaciaeAacTBeHHOM wm3MeHunBoctTh H. WM. BasujoBa, ero 3HaueHue g
CEJIEKLIMOHHOM paboTBhI.

Meroabl cenekuMoHHON padoThl. VMICKycCTBEHHBI OTOOP: MacCOBBbIA U
WHJUBUAYaJbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cenekuuu.  HMcmbiTanue
OPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO T'€HOTHUIy C MOMOUIBIO OLIEHKH
(deHoTHa NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak METOJ  CEJIEKUHMOHHOM  paboThI.
PagnanoHHBII W XUMHUYECKHM MyTareHe3 KakK HWCTOYHMK MYTalud Yy



KyJIbTYPHBIX (pOpM OpraHu3MoB. Vcnosib30BaHME T€HOMHOIO PEAAKTUPOBAHUS
u MeToJ10B pekomMOnHaHTHbIX JJHK nns mosmydenust ncxogHoro Marepuana Jist
CEJIEKIINU.

[Tonyuenne MOJIMIUIONTIOB. BrytpuBunosas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOE  cKpeliMBaHWe, WM MHOpuAMHr.  HepoacTBeHHoe
CKpeuiMBaHue, win aytopuauur. ['ereposuc u ero npuumssl. Mcnonb3oBanue
rerepo3uca B cenekiuu. Otnanénnas rudpuauzanus. [Ipeononenne 6ecruioaus
MEXBUJOBBIX THOPHUIOB. JIOCTMXKEHMSI CENeKUMH PACTEHUH U KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHue U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIBTYPHBIX PaCTEHUMN
U MX JUKUX pOJMYEH i CO3JaHUsl HOBBIX COPTOB U TUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u ynpasieHue
2EHeMUYEeCKUMU  pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbICA0EbIX
HCUBOMHBIX 6 YENAX YAYUUIEHUS CYWeCcmEyIowux U CO30aHUus HO8bIX Nopoo,
JUHULL U KPOCCO8, 6 MOM YUCle C NPUMEHEHUeM COBPEMEHHbIX Memooo8
HAYYHBIX UCCTe008AHUIL, NePeO08bIX Uell U NePCHeKMUBHBIX TNEXHOIOSUI.

JdemoHcTpanumn

[Toptpers: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubr u  cxembl: «LleHTphl NPOUCXOXKAECHUS W MHOrooOpasus
KYJbTYPHBIX PAacTEHUI», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEIACTBEHHOU
U3MEHUMBOCTHY», «MeToapl cenekuum», «OTaanéHHas TUOpUAM3ALUY,
«MyTarenes».

JlabopaTtopHass padora «l3ydeHHe COpPTOB KyJIbTYPHBIX pPACTEHUH U
OPOJ JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydueHrne METOAOB CEIICKIIUU PACTCHUIN.

IIpakTuyeckas padora «IIpuBuBKa pacTeHHID.

Jkckypeusi «OCHOBHBIE METOJIBI M JOCTHIKEHUS CEJEKUUH PACTCHUU M
KUBOTHBIX  (Ha  CEJEKUMOHHYIO  CTaHLMIO,  IJIEMEHHYI0  (epmy,
COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE XO3SCTBO, B JIaDOpaTOpHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTETHYECKAs OMOJI0T U

OOBeKThI, UCIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBbIE U TKaHEBbIE
KyJbTYpbl, =~ MHMKPOOPTaHH3MBI, HMX  XapakTepUCTHKA.  TpagulrOHHas
OMOTEXHOJIOTHA: XJIEOONEeUYEeHUe, TOJYyUYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOZAENHE. MukpoOuonoruueckuii cuHte3. OOBEKTbl MUKPOOHOIOTHYECKUX
TexHosiorui. [Ipons3BoacTBO O€lika, aMUHOKUCIIOT U BATAMUHOB.

Co3aHue TEXHOJOTMH M MHCTPYMEHTOB LIEJIEHAIIPABICHHOTO W3MEHEHHMS
U KOHCTPYMPOBAaHUSI TE€HOMOB C IEJIBI0 TOJYYEHUS OpPraHu3MOB U UX
KOMITOHEHTOB, COJIep KalllMX HE BCTPEUAIOIIUECS B IPUPOJE OMOCUHTETUYECKUE
yTH.

Kiterounas nnaxxeHepusi. MeTobl KyJIbTYpbl KIETOK U TKAHEW PaCTEHUU U
#KUBOTHBIX. Kpuobanku. Comaruueckas TuOpUAM3alMs W COMATUYECKUI
sMOpuorenes3. Mcnonb3oBaHue ramiougoB B CelIEKIUU pacTteHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvzosanue  MOHOKIOHAIbHBIX u
NOMUKTIOHANbHBLIX aHnmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMsT — AHWLIEKIETOK M KIOHHPOBAaHME  KUBOTHBIX.  Merox
TPaHCIUIAHTALIMU SJEP KIETOK. 1exHono2uu 0300posienus, KyIbmusuposanus u
MUKPOKIOHANbHO2O0 PASMHONCEHUS CeNbCKOXO03AUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass U TeHHas HHKEHepus. VICKyCCTBEHHBI CHUHTE3 I'€Ha WU
koHcTpyupoBanue  pexomOuHaHTHeIX JIHK.  Cozdanue  mpanceennvix



opeanuzmog. JIOCTMKEHUST W TNEPCHEKTHBBI XPOMOCOMHOW M T€HHOM
WHKXEHEPHUH. DKOJIOTMYECKUE U ITHUECKHUE MPOOJIEMbl TEHHONW MHKEHEPHH.

Menuuunckue OuorexHosioruu. lloctreHomHass wM@poBas MeIULMHA.
[MI[P-nuarnoctuka. MeTabOJIOMHBIA aHaAIU3, TEHOLICHTPUYECKUNM aHau3
IPOTEOMa 4YEJIOBEKA I OLEHKU COCTOSHMS €ro 310poBbs. lcmosib3oBaHHe
CTBOJIOBBIX KJIeTOK. TapretHas Ttepanus paka. 3D-OuoumnxeHepus s
pa3paboTKu (yHAAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJOTHUW, CO3JaHUs
KOMIUJIEKCHBIX TKAaHEW COYETAHHEM TE€XHOJOTUMA TPEXMEPHOTO OMONPUHTHHIA U
ckaddosauHra s peleHus 3a1a4 NepcoHaAIN3UPOBAHHON METULIUHBI.

CozlaHue BEKTOPHBIX BAKIUH C LIEJIbI0 00€creueHuss KOMOMHUPOBAHHOM
3auThl 0T Bo30ynuteneit OPBU, yctaHOBiIeHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-conepkamux  BUPYCOB, BBI3BIBAIOIIMX — 0CO00
onacHbl€ 3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupr u  cxembl:  «Vcnonap3oBaHME ~ MHUKPOOPraHHM3MOB B
IPOMBIIIEHHOM — MPOU3BOJACTBE», «KinerouHas wuHxeHepus», «['eHHas
UHKEHEPUSD.

JlabopaTopHasi padora «/3yueHre 00bEKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llomyyeHne MOTOYHOKUCIBIX TPOTYKTOBY.

IKCKypeust «bHOTEXHONMOTHSA — BaKHEWIAs INPOU3BOAMUTENBHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apoxkaeHue U pasBUTHE 3BOJIOLUOHHBIX NMpPeICTABJICHUN B
OnoJioruu

OBomtonmonHass teopuss Y. JlapBuna. IlpeanochulkM BO3HUKHOBEHHS
napBrHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. [lapBuHa.

JIBmxyme cwisl  3BoionMu  BuaoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh PAa3MHOKEHHSI OPraHW3MOB, HACJIEICTBEHHAas: M3MEHUYUBOCTD,
O0opb0a 3a CylllecTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIM 0TOOD).

Odopmrnenue cunrerndeckod teopun sBomonnu (CTD). HeltpanbHas
Teopust 3Bomouuu. CoBpeMEHHash »JBOJIOLMOHHAS OHOJIOTHUS. 3HayeHue
SBOJIIOMOHHOW TeOpuM B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI
Mupa.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Uinep, K.
Kioswe, Y. lapsun, C. C. YerBepuxos, . 1. lImansraysen, /. Xongenn, /1.
K. benses.

Tabmuupr u cxembl: «Cucrema xuBoil npuponsl (o K. JlunHero)y,
«Jlectnuna »xuBbIX cymectB (o Jlamapky)», «Mexanuzm (HopMUpOBaHHUS
npucnocodsieHnii y pacteHud u kuBoTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTta myremectsuss Y. Jlapsuna», «Haxoaxu Y. [apBuna», «Popmbl
OopsOBl 32  cymiecTBoBaHue», «llopoabl romyb6eit», «MHoroodpasue
KyJIbTYpHBIX (opMm KamycTb», «Iloponbl JOMamHMX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BUIO0B (o Y. J[lapBuny)», «Cxema COOTHOIIEHUS
JBUKYIIUX CHJI 3BONIOLUUNY», «OCHOBHBIE MOJOKEHUS CUHTETUYECKON TEOpPUU
SBOJIIOLIUNY.

Tema 2. MUKpPO3BOTIOLIMSA U €€ Pe3yJIbTATHI

[Tonynsauua Kkak >JaeMeHTapHas eauHuna HBoonud. CoBpeMEHHbIE
METO/Ibl OIIEHKM TI'€HETUYECKOTO pa3HooOpa3usi M CTPYKTYphl MOIMYJISIUH.



N3menenne reHO(OHIA TMOMYJSALMM KAk 3JIEMEHTApHOE H3BOJIIOLMOHHOE
siBJIeHUE. 3aKOH reHeTnyeckoro paBHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHbie (HaKTOpbl (IBHXKYIIME CHIIbI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOunarvBHas wu3MeHYMBOCTh. [Ipeilp reHoB — ciyuaiiHble
HEHAIpaBJ€HHbIE M3MEHEHHsS YacTOT ajulelied B HONyJsauuax. OPdexT
ocHoBarens. Ipgexm Oymouinouno2o copaviuwika. CHUdNCEHUE 2eHemu4ecKo2o
pasznoobpazus: npudunsl u cieocmsus. Ilpossnenue sghgpexma opeiigha 2eros 6
oonvuwux u  manvlx  nonyaayuax. Mwurpamun.  M3omAums  0OMyJISIUIA:
reorpaduueckast (mpocTpaHCTBEHHAs1), OMoJIorndeckast (pernpoayKTUBHA).

EcTtecTBeHHBII OTOOp — HampaBistOUUN (pakTop 3BoIOUUUA. DOpPMBI
€CTECTBEHHOT0 OTOOpa: JABWXKYLIMH, CTaOWIM3UPYIOMIMKI, pa3pbIBarOLIUI
(nm3pynTuBHbIi). [lonoBoit 0T60p. BO3HHKHOBEHHE W ABOIOLUS COLMAIBHOIO
NOBEACHUS )KUBOTHBIX.

[TprcnocoONIEeHHOCTh  OPraHU3MOB KaK pe3yibTaT MHUKPOIBOJIIOLMH.
Bo3HuKHOBEHHE  TPHUCHOCOOJIEHWH Yy  OpraHu3MoB.  ApoMopdo3bl U
VIM0AaJaNTalAH. [Ipumepsl MPUCTIIOCOOJICHUIA y OPraHu3MOB:
Mopdosiornyeckue, (U3MOJIOTMYECKUE, OUOXUMUUYECKUE, TOBEJCHYECKUE.
OTHOCHUTENBHOCTH MTPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxpurepun u cTpyKTypa. BupgooOpasoBaHue Kak pe3yibTaT
MUKPO3BOJIIOIMHU. M3o0msus — kitodeBoid paktop BujpooOpazoBanus. [lytu u
CIOCOOBI BUJI000pa30BaHUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMITATPUUECKOE  (PKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJUILIONAU3alINs,
rubpuan3zanusi). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons »BomonmoHHOW OMONOrMM B pa3pabOTKE HAy4YHbIX METOJ0B
cOXpaHeHUs1 OuopazHo0Opa3usi. MUKPOIBOIONUS U KOABOIIOIMS MMapa3UTOB U
X Xo35ieB. MexaHu3mbl (POPMHUPOBAHMSI YCTOWYMBOCTU K AHTHOMOTHUKAM U
croco0Obl OOPHOBI C HEH.

JdemoHcTpanumn

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupbl 1 cxeMbl: «MyTaluMOHHAsT U3MEHYHUBOCTHY, «llomynsiimoHHast
CTpyKTypa Buaa», «CxemMa mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBmKymye Cuibl B3BOMIOUUNY», «OKOJOTMYECKas M3OJSIIUS  MOMYJISLUAN
ceBaHCKOM (openuy, «I'eorpaduyeckas U30JALMUS JTUCTBEHHUIIBI CUOUPCKON U
JMCTBEHHULBI Jaypckoil», «IlomysiiiMOHHbIE BOJIHBI YMCIEHHOCTH XUIIIHUKOB
U KepTB», «Cxema JEHUCTBUSI €CTECTBEHHOIo 0TOOpa», «Dopmbl 0OphOBI 3a
cyuectBoBanue», «WHaycTpuanbHblii MenaHu3M», <«KuBbIE HCKOMAaeMbIey,
«ITokpoBUTENBCTBEHHAsT OKpacka XUBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX»,  «®Dusnonornueckue  aganrauum»,  «lIprcnocobieHHOCTH
OpraHu3MOB U €€ OTHOCUTEIbHOCTH», «Kputepuu Buna», «Buabl-I1BOMHUKNY,
«CTtpyktypa BHaa B mOpupoae», «Cmnocodbl — BUAO0Opa30oBaHUS»,
«I'eorpadpuueckoe BUJI000pa30BaHUE TPEX BHJIOB JTAHBIIIEN»,
«IKOJIOrMYEeCKOE BU1000pa30BAHKNE BUIOB CUHUL, «llomuIionibl pacTeHuin»,
«KanycTHO-peieuHblil rTuOpuIy.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuesa
OTUL U 3BEpel C MpUMEpamMu pazIWYHbIX MPUCIOCOOJEHUHM, yydena MTHLl U
3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHUU OJIM3KUX BHUJIOB, 00pa30BaABIIMXCS
Pa3JIMYHBIMU CIOCOOAMH.

JlabopaTopHass pabdora «BbIsiBlieHHE W3MEHUMBOCTH Y OCO0O€H OJHOrO
BUJIA».



JladbopaTtopnass pabora «lIpucnocoOneHusi OpraHu3sMOB H  HX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JladbopaTopnass paGora «CpaBHEHHE BHIOB MO MOP(OJIOTrHYECKOMY
KPUTEPHIOY.

Tema 3. MakpodBosionust M €€ pe3yabTaTrbl

Meroabl u3yuyeHUsT MakKpod3BOJOUMU. [laleOHTOIOTHMYECKHE METOJIbI
u3yueHusi sBositonuu. Ilepexonnbie (GOpMbI U (PUIOTEHETHUUECKUE PSIbI
OpraHU3MOB.

buoreorpaguueckue meTosbl n3ydeHus sBontonuu. CpaBHeHue (IIopbl U
dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue odbnactu 3emun. Bugbl-
SHJCMUKH U PEITUKTHI.

OMOpHOJIOTHYECKME M CPABHUTEIBHO-MOP(OJOTUYECKHE  METOIbI
U3YYEHUs] SBONIOLUMU. ['€HeTMuecKue MeXaHU3Mbl SBOJIOLMK OHTOTE€HE3a M
MOSIBJICHUSI DBOJIIOIMOHHBIX HOBIIECTB. [OMOJIOTUYHBIE U aHAJIOTUYHBIC
opranbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYJISPHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTHYECKHE  METOJbl  U3YUYEHHUSI  IBOJIOLIUM.
["'omonoruunbie reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUIIOrEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAlIUH U 3BOJIIOLMS TEHOMOB.

OOmue 3akoHOMepHOCTHM (TpaBWiia) OdBOJOUUU. [lpunyun cmenwvl

@dyuKyui. Heob6patumocTs ABOJIIOLIHH. AnlantuBHas paauanusi.
HepaBHOMEpPHOCTH TEMIIOB SBOJIIOIUH.
JdemoHcTpanumn
[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. ['ekkens.
TaOmunel u CXEMBI: «DuoreHeTHYCCKUN pAan JIOLLIAJIN),

«Apxeonrtepukc», «3Bepo3yoOble smepb», «Creronedans», «PuHHOPUTHD,
«CeMeHHbIE ManopoTHUKWY, «buoreorpaguueckue 30HbI 3emiun», «peid
KOHTUHEHTOB», «PenukThl», «HavanbHble cTaguu 3MOPHOHAIBHOTO Pa3BUTHS
NO3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTMUHbIE M AaHAJIOTMYHBIE OpraHbD»,
«PynuMeHTb», «ATaBU3MBD»Y, «XpPOMOCOMHBIE HAOOpBl  4YeJIOBEKa MU
mUMnan3e», «l JaBHble HampaBieHUs 3BOOIUN», «OOLMEe 3aKOHOMEPHOCTH
JBOJIIOLIMN.

O6opynoBanue: KOJUIEKLIHUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTAHOB
Y aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunble runoressl MPOMCXOXKIECHHS XKW3HM Ha 3emie. AOUOreHe3 u
naHcrnepmus.  J/loHayuyHble  OpEACTaBICHHS O  3apOXKICHUHM  KU3HU
(kpeariioHu3M). ['UIOTE3a MOCTOSHHOTO CaMO3AapOXKACHHUS JKU3HU M €€
onposepxkenue onbitaMu  D.  Pemu, JI. Cnamwrmannanum, JI.  Ilacrepa.
[TpoucxoxieHrne KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE ~ JTambl ~ HEOPraHW4YecKou  dBomoonuu.  Ilnanerapnas
(reosoruyeckas) HSBOJIONHUS. XUMHUUYECKas SBONIONMSA. AOHWOTEHHBIM CHHTE3
OpraHUYEeCcKUX BelecTB u3 Heopranmyeckux. Omeir C. Mumepa u I'. IOpu.
O6pazoBanue nosumepoB u3z moHomepoB. KoanepBatnas rumoresa A. U.
Omnapuna, runoreza mnepBuuHoro OyiboHa JDk. XonjaeitHa, reHeTHYecKas
runoteza I'. Mémnepa. Pu6osumbr (T. Yek) u rumoresa «mupa PHK» V.
['un6epra. PopmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnm n Meronsl €€ u3ydeHus. Vckomaemble OpraHMyYecKue
octarku. ['eoxpoHonorus u e€ MeroApl. OTHOCUTENbHAs M aOCOJIIOTHAs
reoxXpoHoJiorus. I'eoXxpoHosiornyeckast mKasna: 30Hbl, 3pbl, IEPUOJIBI, TOXU.



Hauvanbubie sTanbel opranumyeckoi somounu. [losBreHne u 3BOMOLUSA
NEPBBIX KJIETOK. DBOJIOLMS MeTa00au3Ma. BO3HMKHOBEHHE NEPBBIX IKOCUCTEM.
CoBpeMeHHblE MHUKpPOOHbIE OMOIIEHKM Kak aHajor TMEepBbIX Ha 3emile
coobuiecTB. CTpoMatoiauTsl. [IpokaprOThI U 3yKapUOTHI.

[Tpoucxoxienue YKapHuoT (cumbuoreHes). OBOJIIOLIMOHHOE
IIPOUCXOXKJIECHUE BUPYCOB. [IpOMCX0KIEHHE MHOTOKJIETOYHBIX OPraHU3MOB.
BoO3HMKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOIIOLMHU BBICIIUX pacTeHuid. OCHOBHBIE apOMOP(O3bI
pactennil. Bpixon pacteHmii Ha cymry. llosiBiieHHME CHOpOBBIX pPACTEHUN W
3aBoeBaHre MMHU CcymH. CeMeHHble pacTeHus. [IpomcxokneHue IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIOUUUA KUBOTHOrO MHpa. OCHOBHBIE apOMOP(O3bI
AKUBOTHBIX. Benyckas ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
tunoB. IlepBeie XOpaoOBbIE KUBOTHbIE. JKuU3HB B BOAE. ODBOIIOLMSA
no3BoHOYHbIX. IIpoucxoxaenue ampubuili m pentwimid. [IpoucxoxaeHue
miekonuTaromux W nortul. [lpuHioun kmrodyeBoro apomopdoza. OcBoeHue
0€CIO3BOHOYHBIMH U MIO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButne xu3Hum Ha 3emile MO 3paM M NEPUOAAM: ApXEW, NPOTEPO30H,
najgeo3ou, Me3030M, KaiiHo30M. OOm@as xapakTepucTHMKa KiIMMara |
re0JIOTHYECKUX IporeccoB. [losBiaeHne U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHUE HA ra30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMAPAHHSI — IKOJOTHUECKHAE KPU3UCHI Ipouutoro. [Ipuunnsl
U CIIEJICTBUSI MAacCOBBIX BbIMUpAaHUN. COBPEMEHHBIM DKOJOTMYECKUU KPHU3HC,
ero ocooenHoctu. [Ipodnema coxpanenus OuopazHooOpa3ust Ha 3emiie.

CoBpemeHHasi cucteMa opranuueckoro mupa. [IpuHuunsl kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: @. Peau, JI. Cnamnannanu, JI. [lactep, U. 1. Meunukos, A.
N. Onapun, [Ix. Xongenn, I'. Mémwep, C. Mumnep, I'. IOpu.

Tabnuiet u cxemsl: «Cxema onbita @. Penny», «Cxema omnbita JI. [1actepa
0 M3YYEHHIO CaMO3apoxKJIeHus xku3Hu», «Cxema ombita C. Mwmiepa, I
FOpu», «3Tansl HEOPraHMYECKON IBOMIOLUNY, «['€0XpOHOIOrnYecKas miKanay,
«HauanpHbple ATambl OpraHuyeckord HBomouuu», «Cxema oOpa3oBaHMs
AYyKapuoT NyTéM cumOHuoreHesza», «Cucrema »uBOH Npuponb», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuil», «PuHnoputh», «OIHOKIETOYHbIE
BOJIOpoCN», «MHOTrOKIETOUHbIE BoOAOpocin», «Mxu», «llamopoTHUKNY,
«l'onocemennbpie pacteHus», «OpraHbl LIBETKOBBIX pacTeHul», «Cxema
Pa3BUTHS KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreimmey,
«Kumeunononoctueiey, «Ilnockue uepBu», «Unenucronorue», «PoiOb,
«3emHOBONIHBIEY», «lIpecmbikatommecs», «lltuupy, «MiekonuTarIme,
«Pa3BuTue Xu3HM B apXeuWckou spe», «Pa3BuTue KU3HM B NPOTEPO30MCKOU
ape», «Pa3BuThMe KM3HM B NaNEO30MCKOM dpe», «PasButne Ku3HuU B
ME3030MCKOU 3pe», «Pa3BuTHE XKU3HU B KaMHO30MCKOW 3pe», «CoBpemMeHHas
CHUCTEMA OPraHUYECKOTO MUPAY.

OOGopynoBanue: repdbapuul pacTEHUM PA3TUYHBIX OTJIENOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAKHBIE MpPENaparsl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUIEKIIMM MIJIOKOYKHUX, CKEJIEThI IO3BOHOYHBIX JXMBOTHBIX, Yydesja ITHIl U
3BEpPEN, KOJUIEKIMM OKAaMEHEJIOCTEH, IIOJE3HBIX HCKOMAEMBIX, MYJITKH
OPraHUYECKUX OCTATKOB OPTaHU3MOB.



BupryaabHas Jga0oparopHass padora «MoaenupoBaHUE ONBITOB
Munnepa—tOpu 1no  u3ydeHHIO aOUMOT€HHOTO CHHTE3a  OPraHUYECKUX
COEIMHEHH B MEPBUYHON aTMOC(eEpPeE».

JlaGoparopHass padora «/3yueHrne M ONMMCAHUE HMCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «lI3ydyeHne OCOOEHHOCTEH CTPOEHUS PACTEHHI
Pa3HbBIX OTAEIOBY.

IIpakTtuueckass  padora  «/3yueHue  ocoOEHHOCTEH  CTpOCHUS
MO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4ea0BeKa — aHTPOIOIeHe3

Paspnenbl v 3agaun anTpononaorud. MeToibl aHTPONOJIOTHH.

CraHOBJIIEHUE MTPEACTABICHUN O MPOUCXOKIECHUH YeIOBeKa. Penurno3usie
B033peHMs. COBpEMEHHbIE HAYYHbIE TEOPHUH.

CxoncTtBO 4yenoBeka ¢ JKMBOTHbIMH. (CHCTeMAaTHYeCKOe IOJ0KEHUE
yesioBeka. CBHUJIETEIBCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMHU: CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU3M0I0r0-OMOXUMHUYECKUE,
noBeAeHuyeckue. OTIMYUS 4YelloBeKa OT JKUBOTHBIX. IIpsAMOxoxkaeHue u
KOMILJIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOM CHUCTEMBI.

JBmxymue  cuibl  ((akTophl)  aHTpoOINoOreHe3a:  OMOJIOTMYECKHE,
coupasibHble. COOTHOIIEHHE OWOJIOTMYECKUX W COLMAIBHBIX (DAKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIE CTauU aHTpOIOreHe3a. PaHHue yenoBekooOpa3Hble 00€3bsHBI
(MpOKOHCYJIBI) W paHHHUE NOHTHABI — OOIIME MPEIKH YEeIOBEKOOOPA3HBIX

00e3psiH M JIoAeil. ABCTPAJONMUTEKHM — JIBYHOTHE Hpenku mojed. YenoBek
YMEIBIM, NEPBBIE M3TOTOBIEHUS OpyAud Tpyaa. UenoBeK NPAMOXOIAIIMN MU
nepBbli BbIXOA JroAeil 3a mpenenbl Adpuku. YenoBek reinenbOeprckuii —
oOLMi MpeAoK HeaHAEPTaJIbCKOro YeJOBEKa M YesloBeKa pa3yMHoro. YenoBek
HEaHJIEPTaJbCKUM KaK BUJ JIIOAECH XOJOJHOrO KiIMmara. YernoBeK pa3yMHbIN
COBPEMEHHOIO THIA, JEHUCOBCKHWA YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a
npeaenamu Adpuxu. [1aneoreHeTnka u najaeoreHOMHUKA.

DBOJIIOLHS COBPEMEHHOTO YesloBeKa. EcTeCcTBEHHBII 0TOOP B MOMYJISIIUAX
yesioBeka. MyTalMoHHbIN npouecc U noauMopdusm. TlonyasuoHHble BOIHBIL,
IOpeid reHoB, MuUrpaus u «3PGEeKT OCHOBATENN» B MOMYJIALUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonsatue o pace. bonpmme pachkl: €BpOIeOMIHasA
(eBpasmiickasi), aBCTpaJIO-HErpOUJIHAsI  (PKBATOpHUAbHAs), MOHTOJIOW THAS
(a3maTcko-amepuKaHcKas). Bpems U myTu paccerneHus] 4esoBeKa IO IUIaHEeTe.
EnuncTtBOo yenoBedyeckux pac. Haydnas HECOCTOSATENBHOCTH  pacu3ma.
[TprcnocoOIEeHHOCTh YE€IOBEKa K pPAa3HbIM YCIOBHUSM OKpYKaroUIed Cpebl.
Bnugaue reorpaduueckoit cpenbl W japedda reHoB Ha MOPQOJIOTHI0 U
(U3HOJIOTUIO YETIOBEKA.

MexaucuuiuinHapHble  METOJbl B (u3nueckodt  (OMOIOTHYECKON)
AQHTPOINOJIOTUH.  OBOJIIOLIMOHHAs ~ AHTPONOJIOTMS W NAJICOAHTPOIIOIOTHUSA
YEJIOBEYECKUX MOMYIAUniA. buoconuanbHble UCCAEA0BAHNS IPUPOBI YEITOBEKA.
HccnenoBanne KO3BOTIOLUHA OMOJIOTMYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabmuiet u  cxeMbl: «MeTtoabl aHTponosioruny, «['omoBHONW MO3T
yesoBekay, «UYenoBekooOpasHble 00€3bsiHb, «CKENeT YeloBeKa M CKeJeT
mUMIaH3e», «PyauMeHTbl U aTaBU3MbL», «JIBHXKYIIME CHUIIBI aHTPOIIOI€HE3a»,



«OBOJIOLIMOHHOE JIPEBO YEJOBEKa», «ABCTPAIONUTEK», «UEIOBEK yMEIbIN»,
«HemoBek mnpsaMoxomsamuiiy, «JleHncoBckuil uenoBexk» «Heannepranbub»,
«KpomanboHub, «lIpenku yemoBeka», «ITambl BOJIOIUN YEI0BEKa», «Pachkl
YEJIOBEKA.

OO6opynoBaHue: MYJISDKM OKaMEHEIOCTeH, MpeaIMEeTOB MaTepualibHOU
KyJbTYpbl TPEJIKOB YEJOBEKa, penpoaykuuu (pororpaduu) KapTUH C
MU(OJOrMYECKUMU U OUONEHCKUMU CHOKETaMU MPOUCXOXKICHUS UETIOBEKa,
¢doTorpaguu HaxoIOK HCKOMNAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKa,
MOJENb 4Yepena 4YeOBeKa M 4Yepena IIMMIIAH3E€, MOJAENb KHCTH 4YEJIOBEKa H
KHCTH IIMMIIAH3€, MOJIENIA TOPCA IPEAKOB YEIOBEKA.

JlabopaTopnass pabGora «/3yueHue 0COOCHHOCTEH CTpOEHHUS CKeJleTa
YeJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckass padora «lM3yyeHHe SKOJOTMYECKHMX  aJanTaluil
YEIOBEKA.

Tema 6. JDkoylorusi — HayKka 0 B3aMMOOTHOLUCHHUSIX OPraHM3MOB M
HAJOPraHU3MEHHbIX CHCTEM € OKpY KaloLIel cpenoi

3apoxieHne W pa3BuUTHE 3Kojiormu B Tpynax A. I'ymbonsara, K. @.
Pynee, H. A. CeBepuona, 3. ['exkkensa, A. Tencnu, B. H. Cykauésa. Paznenst u
3aJ1auM 3K0JIOrHH. CBA3b IKOJIOTUH C IPYTUMH HayKaMH.

Mertoabl 3konoruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 3KOJOTHUH:
NpUPOJIHBIE M JlabopatopHble. MojenupoBaHue B 3KOJIOTUU. MOHUTOPHUHT
OKpY>Kalollel Cpe/ibl: JTIOKaIbHBIN, peTUOHAIIbHBIN U T100abHBIH.

3HaYeHUE DKOJIOTMYECKUX 3HAHUM JUIA 4YEJIOBEKA. IJKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBA3EM yernoBedyecTBa ¢ npuponon. opmupoBanue
9KOJIOTHYECKOMN KYJIBTYPbI U KOJIOITMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymb6onsar, K. @. Pynbe, H. A. CeBepuos, 2. I'ekkensb, A.
Tencin, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3gernsl sxoaoruny, « MeToapl skonorum»y, «Cxema
MOHHUTOPHUHTIA OKPYKatoUIEH Cpesibl».

JlaGoparopnass  pabdora  «/3yueHne  METOJOB  3KOJIOTMYECKHX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa oOMTAHUA

Oxosiornyeckue  (akToppl U 3aKOHOMEPHOCTU  HMX  JICUCTBUSL.
Knaccudukanusa -sKoIOTMUECKUX (PAKTOPOB: aOMOTHYECKHE, OHMOTHUYECKHUE,
aHTpororesusie. O0IIKe 3aKOHOMEPHOCTU JEHCTBUS SKOJOTHYECKUX (DaKTOPOB.
[TpaBuno wmunumyma (K. nopenrens, FO. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak sKojormyeckuil axrtop. JleilcTBue
Pa3HbBIX YYaCTKOB COJIHEYHOT'O CIIEKTPa HA OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOUIEHUIO K cBeTy. CUTHalIbHAs POJb CBETA.
doTtonepuoausm.

Temneparypa Kak 3kojiormueckuil ¢akrop. [elicTBue TemmepaTypbl Ha
opranu3Mbl. [IOWKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxnocTts kak skosormueckuil gakrop. Ilpucnocobnenust pacteHuil K
noJJIep>KaHui0 BogHOro Oananca. Kinaccugukanus pacreHuid 1o OTHOLIEHUIO K
Boze. [IpucnocoOneHust sKUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpeabl oOUTaHUSI OPraHU3MOB: BOJHAS, HA3EMHO-BO3AYLIIHAs, [TIOYBEHHAS,
IyOMHHAasT TOJIOYBEHHAsl, BHYTpUOpraHusmMeHHas. Dusuko-xumMuueckue



OCOOEHHOCTH cpell oOuTaHusi opraHu3moB. lIpucrnocoOiieHus OpraHu3MoB K
KU3HH B PA3HBIX CpEJlax.

buonornueckne putMmbl. BHemHne u BHyTpeHHHE pUTMBL. CyTOUHBIE U
roJinyHble pUTMbIL. [IprcocobIeHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM KU3HMU.

XKuznennsie ¢opmbl opranusmoB. IloHsaTtue o xu3HEHHOU (opme.
Ku3zHeHHsle (QOpMBI  pACTEHMl: JAEepeBbs, KYyCTapHUKH, KYCTApHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX:
TUAPOOMOHTBI, T€OOMOHTHI, a’3pOOMOHTBI. OCOOEHHOCTH CTpPOEHHUS W oOpasza
AKU3HH.

buotnueckue  ¢akropsl. Buasl  OMOTHYECKHMX  B3aUMOJEWUCTBHIL:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapazutusm,
KOOMEepalusi, MyTyalnu3M, KOMMEHCAIU3M (KBAPTUPAHTCTBO, HAXJIEOHUYECTBO).
Hetpoduueckue B3ammojeiictBusi (Tonuueckue, (opuyeckue, gadpuueckue).
3HaueHHe OMOTHMYECKMX B3aMMOJICMCTBHUI NJIsl CYIIECTBOBAaHUS OPraHU3MOB B
cpene ooutanus. [[puHIMI KOHKYPEHTHOTO UCKIIFOUEHHS.

JdemoHcTpanumn

Tabmuupbl U cxembl: «IKojorudyeckue Qakropbl», «CBETOBOM CHEKTP»,
«JKOJIOTUYECKME  TIPYyNnbl  SKMBOTHBIX IO  OTHOLIEHHUIO K  CBETY»,
«TennokpoBHbIE YKUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«DU3MOJIOTUYECKHE aIallTalluH KUBOTHBIX», «Cpenbl 0OUTaHUsS OPTraHU3MOBY,
«buonornueckue puTMbD), «Ku3HEeHHbIE (QOpPMBI pacTeHUil», «KuU3HEHHBIE
(OpMBI JKUBOTHBIX», «DKOCUCTEMA LHIMPOKOJIUCTBEHHOIO JIeca», «DKOCHCTEMA
XBOWHOrO Jiecay, «llemm mnuTanus», «XumHUYECTBO», «llapazutuzmy»,
«Konkypenuus», «Cumounosy», «KommeHcaiuzm.

OO6opynoBanue: repOapuyd pacTeHUM M KMBOTHBIX, MPUCTOCOOIEHHBIX K
BJIUSHUIO PaA3JIMYHBIX 3KOJIOTMYECKUX (PaKTOpOB, repOapuu CBETOIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIE, TEHENOOUBBIE U
TEHEBBIHOCIIUBbIE ~ KOMHATHBIE  PACTeHMs, TrepbdapuM W KOJUIEKIUHU
TEII0I00UBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, yydyesaa NTUL U
3Bepel, repdapuu pAacTEHHI, OTHOCAIIMXCS K rurpoduraMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHUSA [AaHHBIX TPYMIN, KOJUIEKIMH >XUBOTHBIX,
0oOUTaOIIMX B Pa3HbIX Cpenax, rep0apuu U KOJUIEKIIMM PACTEHUH U )KMBOTHBIX,
00J1aIal0IINX YepTaMU NPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUIMA
KU3HH, repOapuu U KOJUIEKLIUU PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX
(GopM, KOJUIEKUMU >KMBOTHBIX, YYAaCTBYIOIIMX B pa3JIMYHBIX OMOTHYECKHUX
B3aUMOJEHCTBUSIX.

JlabopaTopnasi padora «BbisiBlieHHE NPUCIIOCOOJCHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTopnasi pabdora «BbisiBieHHE NPUCIIOCOOJICHUN OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlabopaTopnasi padora «AHaTOMHYECKHE OCOOCHHOCTU DPACTECHUU U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Iko10rusi BUIA0B M MOIYJIA UM

DKOJIOTUYECKHE  XapakTepuUCTHUKW  nomyisuuu.  [lomynsimust  kak
ounosoruyeckas cucrema. Posib HEOJHOPOIHOCTH Cpe/ibl, PU3HMUECKUX OaphepoB
U OCOOEHHOCTEel OMOJOrMM BHJIOB B (POPMUPOBAHUM NPOCTPAHCTBEHHOMH
CTPYKTYpbl nomyJsiuuid. OCHOBHBIE MOKa3aTeld MOMYJSLUUU: YHCIEHHOCTD,
IUIOTHOCTh, BO3pacTHasi M MOJIOBasi CTPYKTYpa, pPOXKAAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTb, MUTPALIHSL.



DKkojioruyeckass — CTpykrypa  nomyiasiuuu.  OneHka  YHUCIEHHOCTH
nonyjasuuu. JluHaMuka nonyysauuu U e€ peryisuusa. buornyeckuid moteHuual
nonyisiuud. MopenupoBanue JIuHaAMUKM —nomyisuuu.  KpuBble  pocta
YUCJIEHHOCTU mnomyiasiuuu. KpuBble BbDKMBaHUA. Perynsuus 4YHCIEHHOCTH
NOMyJISIUMKA: PoJib (PAKTOPOB, 3aBUCAUIMX WU HE 3aBUCALIUMX OT IJIOTHOCTH.
DKOJIOTUYECKHe cTpaTeruu BUAOB (r- u K-ctpaterun).

[Tonsitue 06 3Ko0s0orMuecKkoi Huue Buaa. Mecroodutanue. MHoromepHast
Mozenb dKonorndeckon Humm J[x.M. XatunHcona. Pa3mepsl 3konornyeckoi
HuM. [loTeHunanpHas U peain3oBaHHAs HULIU.

Bupa xak cucrema nomyisnui. Apeansl BUAOB. Buasl U MX JKU3HEHHBIE
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPalUil >KUBOTHBIX. buonorndeckue
MHBA3UM 4yKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuupl U cxembl: «DKOJOTMYECKUE XApPAKTEPUCTUKU TMOIYJISLUN,
«IIpocTpaHcTBeHHas CTPyKTypa mnomnyisiiaun»y, «Bo3pacTHble nHpaMubl
nonyisiuun», «CKOpPOCTh 3aceleHus MOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzmammny, «Moaens 3xkonorndeckoit Humum J[x. M. Xarunaconay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMHA )KUBOTHBIX.

JladbopaTtopnass padora «lIpucrnocobsieHusi CceMsH pacTeHUudl K
pacceneHuIo».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3zMoB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

DxocucreMa kak oTkpbiTas cucrema (A. k. Tencnaun). OyHKIMOHATBHBIE
OJIOKM OpraHU3MOB B SKOCHUCTEME: IMPOAYLUEHThI, KOHCYMEHTbI, PEAYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [louBbl W Wbl B 3KOcHUcTeMax. KpyroBopoT BeEIIECTB W IOTOK
SHEPIUU B SKOCHCTEME.

OcHOBHBIE  MOKa3aTeJM HKOCUCTEMBI. buoMacca U mpoaykums.
DKOJIOTMYECKHE MUPAMU/JIBI UUCeT, OMOMACChl U SHEPTHH.

Junamura skocucmem. Kamacmpoghuueckue nepecmpoiixu. @uykmyayuu.
HamnpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie n
BTOPUYHBIE CYKIIECCUM W WX HPUYHUHBI. AHTPONOIrE€HHbIE BO3ACHCTBUS Ha
cykueccuu. KinmmakcHoe cooOuiectBo. buopazHooOpazue ©  HOJHOTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IKocucmembl Mopell
U 0Kearos. Ikocucmemol myHOp, 1€CO8, Cmeneti, NyCMolHb.

AHTpOIIOTEHHBIE DKOCHUCTEMBI. ArposkocucTeMa. ArponeHo3. Pazmuuus
MEXAY aHTPOIIOI€HHBIMH U MPUPOIHBIMHU 3KOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHbIE KOMIOHEHTBI ypOo3kocucteM. I'opojckas
dbnopa u ¢ayna. CuHaHTponuzanus ropojackoil Gaynsl. buosorumyeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH dhopmupoBaHus OCHOBHBIX B3aUMOJICCTBUI
OpraHu3MoOB B J3Kocuctemax. Poav kackaonoeo 3ghghexma u  6udos-
20uguramopos (Knouesvix 6u008) 8 yHKyuoHuposanuu sxocucmem. Ilepenoc
SHEPIUM U BEIIECTB MEXJYy CMEXKHBIMH 3KOCHCTEMaMH. Y CTOWYUBOCTH
OpraHU3MOB, TMONYJSALMA M DSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3/ICHCTBUM.



Mexanusmvl  6030elicmeus  3a2pA3HEHUNl  pPASHLIX ~— MUNO8  Ha
CcYyOOpP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U  IKOCUCHEMHOM
VPOBHAX,  OCHOBblL  JKOJIO2UHECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20
8o30eticmeusi. MeTo10JIoris MOHUTOPUHIAa €CTECTBEHHBIX UM AHTPOIIOT€HHBIX
SKOCUCTEM.

JdemoHcTpanumn

[Toptper: A. JIx. Tencnn.

Tabmuubr w  cxembl: «CTpykTypa  OMOLIEHO3a», «DKocHCTeMa
IIMPOKOJMCTBEHHOTO Jecay, «DKocucrema XBOMHOTO jecay,
«DyHKIMOHAJBHBIE TPYIIBl OPraHu3MOB B 3KocucTteme», «KpyroBopot
BEIIECTB B JKocuctemey», «llenu mnuranus (macrOuiHas, ACTPUTHAs)Y,
«IJKoJIOrMYecKasl mupamua 4ucen», «IKOJOrnyeckas nupaMmuja OMoMacch»,
«JKonoruyeckas nupammaa 3Heprum», «OOpa3zoBanue Oonortay, «llepBuunas
cykueccusi», «BoccraHoBieHue jeca mocie moxkapay, «IKOCHCTEMa 03epay,
«Arpoueno3», «KpyroBopor BemiecTB M NOTOK 3HEPrUM B arpoLEHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yyuesa
NTUL U 3Bepeid, repOapuu KyJabTYpPHBIX U JUKOPACTYLIMX PACTEHHM, aKBapUyM
KaK MOJIETIb YKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyeHue u onucanue ypoo3KOCHUCTEMbD».

JlabopaTopnass pabora «/3ydyeHue pazHOOOpa3usi MEJIKUX MOUYBEHHBIX
YIEHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKeKypeuss «DKCKypcusi B THUINHMYHBIA OuoreoueHo3 (B ayOpaBy,
Oepe3HsIK, eIbHUK, Ha CYXOA0JbHBINA UM TOUMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpeHsl «IKCKYpCUsi B arpo3KOCHCTEMY (Ha IOJIE€ WM B TEIJIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buocdepa — oOmiemnanerapuas 00oyiouka 3eMiu, rje CYIIECTBYET WU
CylllecTBOBaJia >kM3Hb. Pa3Burue npenacrabiieHuid o Ouocdepe B Tpymax 3.
3tocca. Yuenue B. U. Bepnajuckoro o 6uochepe. O6mactu Ouochepst u e
coctaB. JKuBoe BemecTBo Onocdepsl U ero (PyHKIUH.

3aKOHOMEpPHOCTH cyulecTBoBaHusl Ouocheprl. OcodbeHHocTn OHOChEpsI
KaKk Tria00aJbHOM JKocHCTeMBI. JluHamHuueckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OHOr€OXMMUYECKHE ULHMKIBI (YIJIepojaa, a3ora).
PutmuyHOCTS siBIIeHHI B Ouocdepe.

3onanbHOCTh Onocdepsnl. [lonsatue o OGuome. OCHOBHBIE OMOMBI CYIIM:
TYyH/Ipa, XBOWHBIE JI€CA, CMELIAHHbIE M ILIMPOKOJUCTBEHHBIE JI€Ca, CTEIH,
CaBaHHbI, MMYCTbIHU, TPONUYECKHUE Jieca, BICOKOropbs. KiimMar, pacTuTenbHbIi
Y )KMBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QYHKOUS OSKMBBIX CHCTEM, OLEHKAa HX pPECypCHOI0
noTeHrana u 6uochepHbIx GyHKIUIA.

JdemoHcTpanumn

[Toptpersl: B. 1. Bepnanckui, 9. 3rocc.

Tabnuuel u cxemsl: «I'eocdepst 3emnn», «KpyroBopot azora B npupoje»,
«KpyroBopot yriieposna B npupoje», «KpyroBopoT KUCIOpoAa B NPUPOIE»,
«KpyroBopoT Bozbl B mpupojie», «OCHOBHbIE OMOMBI cylin», «KiimMmarnueckue
rnosica 3emany, «Tynapay, «Taiiray, «CMenaHHbIN JIECH,
«1IMpOKOIMCTBEHHBIN JIEC», «Crenby, «CaBaHHay, «ITycTeiHa»,
«Tponnueckunt necy.

OOGopynoBanue: repdoapu pacTEHUM pa3HbBIX OHUOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpPYyKAOIIASA Cpea

OKOJIOTUYECKUE KPU3UChl M MX NPUYMHBL. BoznelcrBue yenoBeka Ha
ouochepy. 3arpsizHeHUE BO3AYIIHOW cpeabl. OXxpaHa BoO3ayXa. 3arps3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenne mnousbel. Oxpana
NIOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPOIIOTEHHOE BO3JECHCTBUE HA PACTUTENBHBIM WM JKMUBOTHBIM MHUD.
OxpaHa pacTUTENBHOIO M KUBOTHOTO Mupa. OCHOBHbIE NPHUHIUIBI OXPaHbI
npupoasl. Kpacuble kuuru. Oco0o oxpaHsieMble NPHUPOJHBIE TEPPUTOPUU
(OOIIT). borannueckue cajibl ¥ 300J10TUYECKUE TTAPKH.

OcCHOBHbIE NPHUHILIMIBI YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA U MPUPOIBI.
PaunonansHOE  MPUPOJONOIB30BAHME U COXpaHEHUE  OHUOJIOTrHYECKOTO
pazHooOpa3us 3emun. OOIIME 3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTMYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpH3UCa U €ro BEPOATHBIE
MOCJIEJICTBHUS.

Pa3BuTe METONOB MOHUTOPUMHIA pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaroujeii u
KOHKYDEeHmMOCnocoonou  snepeemuxe.  buonoeuueckoe  pasnoobpaszue  u
ouopecypcol. Hayuonanvnuvle ungopmayuonnvle cucmemsli, obecneuusaroujue
docmyn K uH@opmayuu no COCMOAHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHogbl  dKOpeabunumayuu  dKocucmem U cnocobos  60pvoOLI ¢
ouonospescoeHuamu. Pekoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCHIEM.

JdemoHcTpanumn

Tabmuubl W cxeMbl: «3arpsi3HEHHE aTMocepbl», «3arpsi3HEHHE
ruapocdepb», «3arps3sHeHue nouBb», «llapHukoBelii 3ddexT», «Ocobo
OXpaHsieMble PUPOIHBIE TEPPUTOPUIY, «MOJENH yIIPaBIIEMOTO MUPaY.
OGopynoBanue: (ororpaguu OXpaHsSeMbIX pacTeHUU U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanun, KpacHoit KHUTH pernuoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOEHUS
00yyYaloImMUMHUCA TPOrpaMM CpPEeAHEro oOluiero oOpa30BaHUs: JUYHOCTHHIC,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType JUYHOCTHBIX pE3yJIbTATOB OCBOCHUS MPOrPAMMBI IO
OMOJIOTUH BBIICIIEHBI CIEIYIOUIME COCTABIIAIONIME: OCO3HAHUE 00YYarOIUMUC
POCCHICKOM Tpa)XXJaHCKOM HIAEHTHUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOSATENIbHOCTH U CaMOOINPEIECICHUIO, Haiuyue mMomueayuu K OOyUEHHIO
OHMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJAUIUN  pa3BUTHUS
OMOJIOTUYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMbL  O0YyYarOUIUXCS
PYKOBOJICTBOBaThCS B CBOEH  JIEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHU, MPUCYIIUMU CHUCTEME OHOJIOTMYECKOro 0O0pa3oBaHUs, Haluuue
Npasoco3Hanusi HKOJOTHYECKON KYJbTYpPbl, CHOCOOHOCMU Ccmasums LEIA W
CTPOUTH )KU3HECHHBIC TJIAHBI.

JIuyHOCTHBIE ~ pe3yJbTaThl OCBOCHMS MPOTpaMMbl 1O  OUOJIOTUU
JOCTUTAIOTCSI B E€IMHCTBE YYEOHOM M BOCHUTATENIBHOW JESTEILHOCTH B
COOTBETCTBHUM C  TPAJUIMOHHBIMU  POCCUHUCKUMHU  COIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, NPUHSATHIMU B
o0lllecTBE MpaBWIaMU W HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MpoIeccam
CaMOIIO3HAaHUS, CAaMOBOCIHMTAHUS W CaMOpPa3BUTHUsS, Pa3BUTUS BHYTpPEHHEU
MO3UIIMU JIMYHOCTH, MATPUOTU3MA W YBAXKEHUS K 3aKOHY M IPaBONOPSAKY,
YEJIOBEKY TPYyJa W CTapllieMy IMOKOJEHHUIO, B3AUMHOIO YBaXKEHUS, OEPEKHOTO
OTHOIIICHUSI K KYJbTYpPHOMY HACJICAUI0 U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapogaa Pocculickoit @enepanuu, Npupoe U OKPYKaroIIe cpeae.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YydeOHOro mnpeamera «buomorus»
JOJDKHBl ~ OTpa)kaTb  TOTOBHOCTh U CIIOCOOHOCTH  OOYy4YaroIIuXcCs
PYKOBOJICTBOBAaThCA C(POPMUPOBAHHOM BHYTPEHHEH TMO3ULMEN JIUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHHUIA,
COOTBETCTBYIOIIMX TPAJUIHUOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
pacliipeHrue >KM3HEHHOTO OIbITa M OMbITa JACATEILHOCTH B MpoOIEcce
peanu3alui OCHOBHBIX HANpPaBJICHUN BOCIUTATEIbHOU JEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  TPAXKJIAHCKOM  TMO3MIIMU  OOydawmierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHME CBOUX KOHCTUTYILMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENbHOCTU IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YUYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEJEATh COOCTBEHHYIO MO3HIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JCHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHUBHOI'O
B3aUMOJICHCTBUS JIIOJIEN C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMHU
U COIMAJILHBIM TOJIOKEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHbIX, MO3HABATEJbHBIX W HCCIEN0BATEIbCKUX 3aJlay, YBAXKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO ONMOHEHTOB MpHU OOCYXKJIECHUHM CIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COICPHKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpak JaHCKOMU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HapoOjy, UyBCTBa OTBETCTBEHHOCTH IEpEN
PonuHol, ropmocty 3a cBoW KpaH, CBOWO PoauHy, CBOM fA3BIK U KYyJbTYpY,
IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 U MNaMSATHUKAM
OpUPOABI, JOCTHKEHHUSIM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyZe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIEHHUE U
pa3BUTHE OHMOJOTMHU, MOHUMAHUS 3HAYEHUS OMOJOTMH B TMO3HAHWU 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIECTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIy)X€HUIO U 3ammure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX LIECHHOCTEW pOCCUNCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMIO0 U NMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

OTBETCTBEHHOE OTHOLUEHHWE K CBOMM pOJMTEINSM, CO3/aHHMIO0 CEMbHM Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuusaMu HaposoB Poccuu;

4) 3¢cTEeTHYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHUE K MHpPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIECHUH;

NOHMMAaHUE HMOLIMOHAJIBHOTO BO3JEHUCTBUS JKUBOW MPUPOJBI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B PAa3HBIX BHJAX MCKYCCTBA, CTPEMJICHUE
IPOSBIIATH KAYECTBA TBOPUYECKOW JTUUHOCTH;

5) ¢usuueckoro BocnuTanus, GopMHUPOBaAHNS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

NOHMMAaHWE U peanu3alus 37A0pOBOro W 0e30macHoro odpasza >KHU3HU
(3m0poBO€  mMHUTaHWE, COOJIOJEHUWE TUTMEHHMYECKMX TMpaBWJI U HOPM,
cOaJlaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, peryJspHas Qu3ndeckas
AKTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIEHHUS K
cOOCTBEHHOMY (DPHM3MUECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAHHUE [IEHHOCTH TMPaBWI WHIUBUAYAJILHOTO U KOJUIEKTUBHOTO
0€30MacHOro0 MOBEACHUS B CHUTYyalUsX, YTPOXKAIOIIMX 3J0POBBI0 M KU3HU
JIIOJICH;

OCO3HAHME  TMOCJIEACTBUM W  HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KYpEHHs);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKOW U COLMAIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSATENIbHO BBIMOJIHATH TAKYIO 1€ATE€IbHOCTD;



UHTEpPEC K pa3auuyHbiM cepaMm npodecCUOHANbHOW JIeATEIbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccun U peann30BbIBaTh
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BAaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLECTBOBAaHNUS;

NOBBIILIEHUE YPOBHS 3KOJOTMYECKON KyJNbTYphl: HPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TOCTYNKOB W OLEHKA KX BO3MOXHBIX TMOCIEICTBUMA IS
OKpYXKaroUEen Cpebl;

OCO3HaHMUE rI00ajJbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM M MyTed uX
peLieHus;

CIIOCOOHOCTh HCIOJIB30BAaTh MPUOOPETAEMBbIE MPU H3YYEHHH OHOJIOTHH
3HaHMSI U YMEHMsI TMpPU PEUIEHUH MpPOOJIEM, CBS3aHHBIX C PALMOHAIBHBIM
NPUPOJIONOJIL30BaHUEM  (COOJIIOICHUME TpaBU  TMOBEJAEHUS B  MPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE DPABHOBECUS B JKOCHCTEMAaX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOCPEpPHI);

AKTUBHOE HEINPUATHE JACHUCTBHUM, NPHUHOCIIIMX BPEA OKPYKAOLIEH
IPUPOAHON CpeJie, YMEHHUE MPOrHO3UPOBATH HEOIArONPUSTHBIE 3KOJIOTHUECKHUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBpAIIATh UX;

HaJIM4YME Pa3BUTOTO  HSKOJOTMYECKOTO  MBILUICHHS, 3KOJIOTMYECKOU
KyJbTYpbI, OIbITA AESATEIBHOCTH 3KOJOTMYECKOW HAMPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBCSI UMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOW U COIMAIBHOM
IPAKTUKE, TOTOBHOCTM K YYacTHUIO B TNPAKTUYECKOH  JIE€ATEIBbHOCTH
9KOJIOTMYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MECTa B MOJUKYJIbTYPHOM
MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YMTATENBCKOW KYJIBTYPhl KaK CPEJICTBA
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUSI MUPA;

NOHMMaHHWe crnenu@ukr OUOJOTUM KaK HayKd, OCO3HaHHUS €€ pOoju B
(bOpMHpPOBAaHUHU PALMOHAIBHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUH LIETOCTHOIO
IPEICTaBICHUs 00 OKpPYXaloleM MUPE KaK O €AMHCTBE MPHUPOAbI, YEJIOBEKA U
oO11ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN M pelIeHuH Npodsiem
COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM LIUBUIIU3ALINHN:
oOecrieyeHns: HOBOIO YPOBHSI Pa3BUTHUSl MEIMLMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelaTh PECYpCHblE MPOOJIEMBbl  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTe BBIXOJA U3 TJIO0AIBHBIX AKOJIOTHYECKUX MPOOIeEM
u obOecrieyeHHs] Tnepexofa K YCTOMYMBOMY Pa3BUTHIO, PALlMOHAILHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHMOJOTMYECKHX 3HAHUU B LEJAX
NOBBIIIEHUA OOLIEH KYJbTYpbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  4YacTh  (QPYHKUMOHAJIBHOM  IPaMOTHOCTHM  OOydYaroumuxcs,
dbopmupyemoil npu U3y4eHuu OUOJIOTUY;

NOHMMAaHUE  CYLIIHOCTH  METOJOB  IO3HAHUS, MCHOJb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJy4YaeMble 3HAHUS IS



aHaiu3a U OOBSICHEHUS SIBJICHUW OKPY’KAIOIIEr0 MUpPa U MPOUCXOJAIIUX B HEM
U3MEHEHUI, yMEHUE JieJaTh 0OOCHOBAHHbBIE 3aKJIIOYEHHUS] HA OCHOBE HAay4HBIX
(aKTOB U MMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHUS! JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HUCIIOIb30BAaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoOJIeM B peajbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOM AEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIISThH
IIPOEKTHYIO U UCCIEN0BATENBCKYIO AEATENbHOCTD HHIANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPbIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUU MO OHUOJIOrMU B
COOTBETCTBUHM C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METANNPEIMETHBIE PE3YJIbTATbDI

MeranpeaMeTHble  pe3yJIbTaTbl ~ OCBOEHUS ~ Y4eOHOro  mpeamera
«buonorus» BKIIOUYAIOT: 3HAYUMbIE A (OPMUPOBAHUS MHPOBO33PEHUS
oOyJaronuxcst  MEKIUCUUIUIMHAPHBIE  (MEXKIPEAMETHBIE)  OOLIEHAyYHbIE
HNOHATHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPA U CHEUU(DHUKY
METOJIOB IIO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO,
SHEprusi, SIBJICHHUE, MPOLECC, CUCTeMa, Hay4HbI (haKT, MPHUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHMUE, HAONIOIEHUE, U3MEpEeHHE,
DKCIIEPUMEHT W JpyrHe);  YHHUBEpCAJIbHbIE  ydeOHble  JIEUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHUKATHUBHBIE, PpETYyJATHBHBIE), 00€CIIEUNBAIOIINE
¢dopmupoBanre (QyHKIMOHATBHOM TPAaMOTHOCTH U COIMAIBHON KOMIIETEHIIUU
o0ydaromuxcs;  CIOCOOHOCTh  OOYYaroIIMUXCSl  HMCMOJb30BaTh OCBOCHHBIC
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W YHHBEPCAJIbHBIE
y4eOHbIE IEUCTBUS B TO3HABATEIBHON M COLUAIIBHOMN MPAKTHKE.

B pesynpraTte wu3yueHuss OWONIOTMHM Ha YPOBHE CpPETHETO OOIIEro
oOpa3oBaHust y oOyuatomierocss OyayT chopMupoBaHbl TO3HABATEIHHBIC
yHHUBEpCaJbHbIe Yy4deOHblEe MACWCTBHUS, KOMMYHUKATHBHBIC YHHUBEPCAJIbHBIC
y4eOHbIE JCHCTBUS, PETyJISATUBHBIE YHHUBEpPCAIbHbIE Y4eOHbIE JEHCTBUA,
COBMECTHAs AeATEIbHOCTD.

MetanpeameTHbie pe3yabTaThl OCBOCHUS MPOTPaMMbl CPEIHETO OOILIEro
00pa30BaHUsI TOJKHBI OTPAXkKaTh:

OBnageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  IO3HABATEJbHBIMH
AEHCTBUSMM:

1) 6a30Bble JIOrHUYeCKHE AeHCTBHSA:

CaMoOCTOSITENIbHO  (OPMYJNHUPOBaTh M aKTyallM3UpOBaTh MpodIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUMW 3HAHUU MPUEMBI JOTMYECKOTO MBIIUICHHS
(amanmu3a, CWHTE3a, CpaBHEHWs, Kiaccudukaiuu, 0O00OIICHUS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TMOHATHH (BBIAETATh MX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBATh CBA3U C IPYTUMH MOHSATUSAMH);

ONpENENATh LENN JAEITEIbHOCTH, 3aJaBas MHapaMeTpbl U KPUTEPHH HUX
JOCTHKEHHUS, COOTHOCHTHb PpE3YyJIbTaThl JACSITENIBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCTIONb30BaTh OWOJIOTUYECKUE TIOHATUSA i OOBSCHEHHS (AKTOB U
SIBJICHUM KUBOU IIPUPOJBI;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIAYKTUBHBIC, AEAYKTHBHBIE, IO
AHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PacCCMATPUBAEMBIX
SABIICHUSX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;



OPUMEHATh  CXEMHO-MOJICNbHBIE  CPEJACTBAa NS NPEJACTaBJICHUSA
CYIIIECTBEHHBIX CBSI3€H M OTHONICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX,
a TakkKe TMPOTUBOPEYMH PA3HOTO pPOJA, BBIABICHHBIX B  PA3IUYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEHICHHS TPOOJIEMBI C YIETOM aHAIN3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yNIbTATOB IEJSIM, OLIEHUBATh PUCKH MOCIIEICTBUH IEITEIbHOCTH;

KOOPAMHUPOBATh W BBIMONHATH pPabOTy B YCIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eHCTBUA:

BJa/JeTh  HaBBIKAMU  y4eOHO-HCCIENOBATENbCKOW M MPOEKTHOU
NEATeNIbHOCTH, HaBbIKAMM  paspelieHuss 1poOJjeM, CIOCOOHOCThIO U
TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOWCKY METO/OB PELICHHS MPaKTHYECKUX
3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHNUS;

UCTIONb30BaTh PA3IMYHBIC BHJIBI JEATEIHHOCTH MO TMOJIYYCHHIO HOBOTO
3HaHUS, €ro HHTEpIpeTaIy, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B y4EeOHBIX
CUTYyaIUsX, B TOM YUCJIE NP CO3JaHIH YICOHBIX U COIIUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyuYHBIA  THUN  MBINUICHHS,  BIAJCTh  HAYYHOH
TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHITHSIMHA U METOJIaMHU;

CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 0Opa3oBaTEIbHOU
JEeSITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIE CBSI3W U aKTyaJlH3UpOBaTh 3ajaady,
BBIJIBUTATh TUTNIOTE3Y €€ peIIeHUs], HaXOIUTh apryMEHTHI JJIsl JI0Ka3aTeIbCTBa
CBOMX YTBEPKICHUH, 3a7]aBaTh MapaMETPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OTIBIT,

OCYIIECTBIISITH IEJICHANIPABICHHBIN MOUCK MEepeHOca CPEJICTB U CIOCOO0B
JeHcTBUS B MPO(ECCUOHAIBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUA B MO3HABATEIBHYIO M MPAKTUYECKYIO 00IacTh
KU3ZHEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE U/ICH, TIPEJIaraTh OPUTHHAIBHBIC MTOAXO0/IbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHMKAX WHPopMammu (TEKCTe
y4eOHOro MOcOoOMs, HAay4YHO-NOMYJSPHOW JHUTepaTrype, OHOJIOTHMYECKUX
CIIOBapsiX M CHPaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax naHHBIX, B HHTepHerte),
aHAJIM3UPOBaTh WH(OOPMAILIMIO PA3NUYHBIX BHAOB W (OPM TMPEICTABICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMyIMpOBaThH 3aMPOCH U TPUMEHATH Pa3IMYHbIC METOABI IPH MOUCKE U
oTOope Ouojoruuecko uHQPOpMaIMu, HEOOXOAUMOU Jisl  BBIIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KUCIOJB30BAHUA MHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO HCIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOATENIbHO ~ BBIOMpAaTh ONTUMAJBHYIO (OpPMY MPEACTABICHUS
ouonornyecko uHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOIULBI,
PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayecTBE CpEJICTBA HOpH padore ¢
ouosnornyecko uHGOpMaIMeil: NPUMEHSATh XHUMHYECKUE, (PU3HYECKHE W
MaTEeMaTUYECKHUE 3HAKU M CUMBOJIbI, (POpMYIibl, a0OpeBUaTypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEACTBA
HarJIsIHOCTH;

BJAJ€Th  HaBbIKAMU  pAClO3HABaHUS M 3alIUThl  MHGOpPMALNH,
UH(OPMAIMOHHON 0€30MaCHOCTH JINYHOCTH.

OBiageHne yHMBepPCAIbHBIMA KOMMYHUKATHBHBIMH 1eiCTBUSIMH

1) oO1ienme:

OCYLIECTBJISAITh KOMMYHHUKAllMM BO BCeX cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JIMAJOre€ WJM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMBbl
(yMeHHe 3aJaBaTb BOINPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTEIBHO
BBINIOJIHEHHUS MPEJIaraeMou 3a7jaui, yYUThIBaTh UHTEPECHI U COTJACOBAHHOCTD
NO3ULUN JPYTUX YYACTHUKOB JUAJIOTA WU JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CPEACTBa OOIIECHMS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(JIUKTHBIX CUTYallHil,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIEHHS M B3aUMOJICHCTBHSI, IOHUMATh
HAMEpPEeHUsl JApYruX JIOJEH, TMpOSBIATh YBAaXUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (hopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeSITEJIbHOCTD:

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAJIbHOM pabOThl NpH  pEIIeHUH OHOJIOTMYECKOW  MpoOJIeMBl,
000CHOBBIBaTh HEO0OXOTUMOCTh IIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICUCTBUS NPU PELICHUHN YYEOHOU 3a/1a4u;

BbIOMpPATh TEMATUKYy U METOJIbl COBMECTHBIX JEHCTBUU C Yy4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOro YjeHa KOJUIEKTHBA;

OpPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJAMHUPOBATh ACHUCTBUSA MO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacupenensaTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOr0 y4YaCTHMKAa KOMAaHJIbl B
001 pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHUBATh HAEH C MO3ULUUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B Pa3IU4HbIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh HHULIMATUBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBISBICHMS MPOOJEM M UX
pElIeHMs B )KU3HEHHBIX U YYEOHbIX CUTYalUsIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMM LEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JIEUCTBUSIX U IMOCTYIKAaX MO OTHOIIEHUIO K )KMBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIMX;



CaMOCTOATENIbHO  OCYIIECTBJIATh  IMO3HABATENIbBHYIO  JI€ATEIbHOCTD,
BBISIBJISITh NPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJla4d B
00pa30oBaTENbHOMN AESITENIBHOCTH U )KM3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pelIeHust MNpoOJeMbl €  Y4YETOM
UMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh  paMKd ~ y4eOHOro NpeiMeTa Ha  OCHOBE  JIMYHBIX
PEATIOYTECHUM;

Jienatb ~ OCO3HAHHBIM  BbIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U IMPOSIBICHUIO LIMPOKOW IPYAUIUU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO IMOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPO.Ib:

JIaBaTh OLEHKY HOBBIM CHTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJ€Th HaBbIKAMHU [03HABaTENbHOM pedJeKCHud KaK OCO3HaHHUS
COBEPILAEMbIX JIEUCTBUI W MBICIUTEIbHBIX IPOIECCOB, MX PE3YyJbTaTOB M
OCHOBaHM1, UCIOJIB30BATh NMPUEMBI pedIeKCHH ISl OLIEHKA CUTYallluH, BEIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBAaThb PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO UX
CHUKEHUIO;

OPUHUMAaTh MOTHBBI W apryMEHThl JIPYTMX MpPU aHAJIU3€ pPE3yJIbTaTOB
NEeSTENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, IOHMMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JIPYTMX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSTENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYrUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ysibTaThl OCBOCHHUS COJIEp)KaHMUS Y4YEOHOro IpeaMera
«buosnorus» Ha yriayOJEHHOM ypOBHE OpPHEHTUPOBAHBI Ha OOECICUCHUE
npopuiabHOrOo 00ydeHus oOywarommxcss Ouonornn. OHM  BKJIIOYAIOT:
crienuguyeckue sl OMOJIOTUY HayYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI JICHUCTBUIMA
10 OCBOCHHUIO, MHTEpPOpETallMd U MpeoOpa3oBaHUIO  3HAHWUM, BUJIBI
JEATEIIbHOCTH IO TOJTYYE€HUIO HOBBIX 3HAHWUW U WX MPUMEHEHUIO B Pa3JIMYHBIX
y4eOHBIX, a TaKXKe B PpEAIbHBIX KU3HEHHBIX CcHUTyarusx. IlIpeameTHbie
pe3yJbTaThl MIPEJCTABIICHBI 1O TOJaM U3yUCHHUS.

[IpenMeTHbie pe3ynbTaThl OCBOCHHUs yueOHOro mpeamera «buosorus» B
10 knacce nOJXHBI OTPAXKATH:

c(hOpPMUPOBAHHOCTh 3HAHUH O MECT€ U POJIM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPa, B
MO3HAHUU 3aKOHOB TMPUPOABI M PEIICHHH TPOoOJeM  PalMOHAIBHOTO
MPUPOJIONIOIB30BAHUS, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX YYEHBIX B
pa3BuTHE OUOJIOTHH;

BJIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIAraloIIMe OMOJIOTUYECKUE TEPMHUHBI M TOHATHUS (KU3HB, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJsLusl, CaMOBOCIPOU3BEIACHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE), OMOJOTMYECKUE TCOPUU
(xnerounas teopust T. IlIBanna, M. Illneitnena, P. BupxoBa, xpoMocomHas
Teopus HacnenctBeHHoctu T. Moprana), yuenus (H. U. BaBunoBa — o nenTpax
MHOroo0Opa3usi ¥  IPOUCXOXKIEHUS  KYJbTYPHBIX  PACTEHUM), 3aKOHBI
(enHOOOpAa3Usi MOTOMKOB MEPBOTO MOKOJICHUS, PACIICTUICHUS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHus [. Menzaensi, TrOMOJOrMYECKUX pPSAIOB B
HACJIEJICTBCHHOU U3MEHUYUBOCTH H. n. BaBuioga), MIPUHLIHATIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE€ OCHOBHBIMM METOJaMHU HAy4YHOTO TMO3HAHMS, UCIOIb3YEMbIX B
OMOJIOTMYECKUX HCCIICIOBAHUSX KUBBIX OOBEKTOB (OMUCAHHUE, H3MEpPEHHUE,
HaO0JII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJCIAThH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT
U DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuid, rpudOB, pacTCHUM, >KMBOTHBIX M UEJIOBEKA, CTPOCHUS OPraHOB U
CUCTEM  OpraHOB  pAacTeHWH,  KUBOTHBIX,  YEJIOBEKa,  IMPOIECCOB
KUZHEACATEILHOCTH, MPOTEKAIOIINX B OpraHu3Max pacTeHUH, >KUBOTHBIX U
YeJIOBEKa, OHOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIeCTB (MEeTaboJIu3M),
IPEBpPAILEHUs] SHEPTrUU, OpPOKEHHsI, aBTOTPO(HOrO0 M reTepPOTPOPHOro TUIOB
nuTanus, (OTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeEil03a, TraMeTOoreHesa,
AMOpHOreHesa, MOCT3MOPHOHAIBHOTO pa3BUTHS, pa3MHOXEHUS,
WH/IMBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOT€HE3a), B3aUMOJCHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TO0pa;

YMEHUE YCTaHABJIMBATh B3aMMOCBSI3M MEXK]y OpraHOMJaMHU KJIETKU U UX
(GYHKIUSAMU, CTPOCHHEM KIJIETOK Pa3HbIX TKaHEW W UX (PYHKIUSAMU, MEKTY
OpraHamMM M CHCTEMaMU OPraHOB y pPACTEHUM, >KMBOTHBIX U YEJOBEKA U UX
GYHKIUSAMH, MEXAY CUCTEMaMHM OPraHOB U MX (PYHKUMSIMHU, MEXK]IY dTalaMu
oOMeHa BENIECTB, JTalamMy KJIETOYHOIO IMKJIA M IKU3HEHHBIX I[MKJIOB
OpraHu3MOB, dTallaMy 3MOPUOHAILHOTO Pa3BUTHS, T€HOTUIIOM U (PEHOTUIIOM,
(deHoTunoM u (paxkTopamMu cpeabl OOUTAHUS;

YMEHHUE BBISBIIATH OTJIUYUTEIbHbBIC TPU3HAKH )KUBBIX CUCTEM, B TOM UHUCIIC
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJIMKY JUIsl JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYMII;

yMEHHUE peliatb OWOJOTMYECKHE 3a7auM, BBISBIATh HPUUYUHHO-
CJIEICTBEHHBIC CBSI3U MEXIY UCCIETyEMbIMUA OMOJIOTMYECKUMH MPOIECCAMU U
SIBJICHUSIMM, JIeJIaTh BBIBOJABl U TMPOTHO3bI HA OCHOBAaHUU MOJTYUYECHHBIX
pe3yiIbTaTOB;

YMEHUE BBINOJIHATH Ja00OPAaTOPHbIE W MPAKTHUECKHE PabOThl, COOI0IATh
npaBuiia Mpu padboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HMX OKCICPUMCHTATHLHBIMHU
cpeacTBaMH, (opMyIupys 1eJib UCCIIEIOBAHUS, aHAIU3UPOBATH MOJYyYCHHBIC
pe3yJbTaThl U JeJaTh BHIBO/IbI;

YMEHHE y4acCTBOBATh B YUEOHO-HCCIIEI0BATENILCKONW paboTe 1o OUOIOTHH,
AKOJIOTMM U MEJUIMHE, TPOBOAUMON Ha 0a3e IMIKOJIBHBIX HayYHBIX OOIIECTB, U
nyOJIMYHO  TPEJCTaBISATh MOJYYEHHbIE pe3yJbTaThl Ha  YUYEHUUYECKUX
KOH(epeHIUsIX;

YMEHUE OIIEHUBATh ITHUYECKUE ACIEKThl COBPEMEHHBIX HUCCIEJOBAHUM B
obmactu  OMOJIOTMM UM MEIUUUHBI  (KJIOHUPOBAHUE, HCKYCCTBEHHOE



OIIOAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHUE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayiel mpodecCuoHanIbHON
JNESITCIBHOCTH B 00JacTH  OHOJOTHMH, MCIWUIMHBI, OHOTCXHOJIOTHUH,
BETEPUHAPHH, CEIBCKOI0 XO034WCTBA, MUIIEBOM MPOMBIIUIEHHOCTH, YIIIyOJISTh
NO3HABATENIbHBIII ~ MHTEpPEC, HANpaBJIEHHbII Ha  OCO3HAHHBIA  BBIOOP
COOTBETCTBYIOIICH Mpodeccur U MPOJIOHKEHUE OMOJIOTHYECKOro 00pa3oBaHUs
B OpraHU3alMIX CPEAHEr0 NPO(PECCHOHATBLHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTHble pe3yibTaThl OCBOEHHUs yueOHoro mpenmera «buonorus» B
11 knacce nOJXHBI OTPAKATH:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECT€ U POJIM OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUHU COBPEMEHHOW E€CTECTBEHHO-HAYYHOMU
KapTUHBl MHPA, B MO3HAHUM 3aKOHOB MNPUPOJLI M PEIICHUH 3KOJOTHYECKHUX
npo0JieM 4YelOBEeUecCTBa, a TaKKe B PEIICHUH BONPOCOB PalMOHAIBHOTO
OPUPOAOIIONb30BaHUA, W B (OPMHUPOBAHWM LEHHOCTHOTO OTHOIIEHUS K
npUpoze, OOIIECTBY, YEIOBEKY, O BKIIAJE POCCUICKUX U 3apyOeKHBIX YUEHBIX-
OHMOJIOrOB B pa3BUTUE OMOJIOTHUY;

YMEHUE BIIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHWUM, KOTOpas BKIIOYAET
ONnpeJeeH!s] U MOHUMAHUE CYIIHOCTH OCHOBOIMOJArarolIuX OHOJIOTrHYECKUX
TEPMUHOB U TOHSATHI (BHJ, d3KOcHCTeMa, Onocdepa), OMOJOTUUECKHE TEOPUHU
(aBomonnonHas teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS HBOJIIOLMUH),
yuenust (A. H. CeBepuoBa — O MyTsAX W HampaBieHUsX 3Bofouuu, B.M.
Bepnazackoro — o 6uocdepe), 3akonsl (reHeTuyeckoro paBHoBecus [[x. Xapau
u B. BaiinGepra, 3apogsiieBoro cxoactsa K. M. bapa), npaBwia (MuHUMyMa
1O. JInbuxa, 3K0JI0rM4ecKoil MUpaMuIbl SHEPTHH ), TUIOTE3bI (THUIIOTE3a «MHUpPa
PHK» V. I'unGepta);

YyMEHUE  BIAJETh OCHOBHBIMU  METOJAaMU  HAy4YHOI'O  IIO3HAHMS,
UCIOJIb3yEeMbIMH B OHOJOTMYECKHUX HCCIEAOBAHUSAX MKUBBIX OOBEKTOB U
AKOCHUCTEM (OmUCaHue, U3MepeHue, HabJoJCHUE, HKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIIEHKU aHTPOTIOT€HHBIX U3MEHEHUHN B MPUPOJIE;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPHU3HAKHU: BHUJOB, OMOT€OIIEHO30B,
AKOCHUCTEM U Ouocdepsl, CTAOWIU3UPYIONIETO, JABUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, JIONaTPUYECKOIrO U CUMIIaTPUYECKOTO
BUJ000pa30BaHus, BIHSAHHUS JABWXKYIIMX CHJI D3BOJIOLMM Ha TEeHO(OHT
NOMYJISIUMU, TPUCTIOCOOJIEHHOCTA OPraHU3MOB K cpeie OOUTaHUs, YepEAOBAHUS
HaIlpaBJICeHUI 3BOJIIOIMK, KPYroBOpPOTa BEIIECTB M IOTOKAa SHEPIHUH B
AKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY NPOLIECCAMH HBOJIIOLUH,
JBUKYIIMMH CUJIAMU aHTPOINOTre€HEe3a, KOMIIOHEHTAMU Pa3JINYHbIX 3KOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHHUE  BBISBIATh  OTJIMYUTENbHbIC TPU3HAKU  KUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie 0OMTaHUsl, aDMOTUUECKUX U OUOTUYECKUX
KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBA3€H OpraHM3MOB B COOOLIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUMN B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCMOJIb30BATh COOTBETCTBYIOIIME APTYMEHTHI, OMOJOTMYECKYIO
TEPMHUHOJIOTMIO M CHUMBOJIMKY JJisl JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB
pa3HbIX CHUCTEMATHYECKHMX TpYyNN, B3aMMOCBS3M OPraHU3MOB U  Cpeibl
oOWTaHMs, €IMHCTBA YEJOBEYECKUX pPaAC, HEOOXOJUMOCTH COXpaHEHUs
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHMS IPUPObI U
YeJI0BEYECTBA;



yMEHHE pemaTh OHOJIOTMYECKHE 3a/ayd, BBIABISATH MPUYUHHO-
CJIEICTBEHHBIC CBSI3U MEXIY HCCIEAYEMbIMH OMOJOTHYECKHMMH MPOIECCAaMH U
SABIICHUSIMU, JIelaTh BBIBOJBI W TPOTHO3bI HA OCHOBAaHUH MMOJyYEHHBIX
pE3yJIbTATOB;

YMEHHUE BBINOJIHATH Ja00OPATOPHbIE W MPAKTHYECKHE PabOThl, COOI0IATh
npaBuiia Mpu padboTte ¢ yueOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HUX OKCIEPUMEHTAIHHBIMU
cpeacTBamu, (GopMmynHpys LeJdb HUCCIEIOBAaHUS, aHAIM3UPOBATH MOIYUYCHHBIC
pE3yNbTaThl U I€NaTh BBIBOJIBL;

YMEHHE y4acCTBOBATh B YUEOHO-HCCIIEIOBATENLCKONU paboTe 1o OUOI0THH,
9KOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTaBIATh TONYYCHHBIE  pE3yibTaThl Ha  YYEHHYECKHX
KOH(epeHIHUsX;

YMEHHE OICHUBATh TUIIOTE3bl M TEOPUU O TPOUCXOXKJICHUU KHU3HHU,
YeloBeKa M YEJOBEYECKMX pac, O MpHUYMHAX, MOCIEACTBUAX H CIocoOax
peIoTBpalleHHs II100aJbHbIX U3MEHEHUH B OMocdepe;

YMEHUE OCYIIECTBIISATh OCO3HAHHBIM BHIOOP Oyayiel nmpodeccuoHanIbHON
JEeSTeIbHOCTH B 00MAacTH OMOJOTHH, OKOJOTHH, TMPUPOIOIOIb30BAHUS,
MEAMIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO351CTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  yIAyOJsTh  MO3HABaTENbHBIM  WHTEpEC,
HaIlpaBJICHHbIA HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccun u
NPOAODKEHHE OHMOJIOrMYecKoro oOpa3oBaHUS B OPraHU3AIMSIX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumMmeHnoBaHue KoanuecTBO 4acos
DJIeKTpOHHbIe (HM(ppPOBbIE)
n/ pa3/ie/ioB u TeM Konrpouabnbie IIpakTHyeckue
Bcero o0pa3oBaTesibHbIE PeCypChI
n NporpamMmal padoThI padoThI
1 buonorus kak Hayka 1
) JKuBbIe cUCTEMEI U UX )
M3y4YCHHE
3 Buonorus xieTkn 2 0.5
XumMndeckas
4 10 1
OpraHu3alus KIeTKU
5 Ctpoenue u PyHKITUN g 5
KJIETKU
OOMeH BEIIECTB U
6 MIPEBPAICHUE SHEPTUU 9 1
B KJIIETKE
Hacnencrsennas
7 uHpOpManus U 9 0.5
peanu3anus €€ B KIIETKE
JKu3HeHHBIN UK
8 6 1
KJIETKH
CtpoeHue U GyHKIHUU
9 P by 17 15
OpraHu3MOB
10 PasmHuoxenue u 8 1.5




pa3BUTHE OPraHU3MOB
I'enernka — Hayka o
1 HaCJIEICTBEHHOCTU U 5 0.5
U3MEHYUBOCTH
OpPraHHU3MOB
il [ 1o !
13 3aKOHOMEPHOCTH 6 .
U3MEHYUBOCTH
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiiusi OpraHu3MOB 4 1
buotexHonorus u
16 CUHTETHYECKAS 4
ouonorus
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KITACC

Ne
n/
n

HanmMmeHnoBanue
pa3esioB U TeM
NPOrpaMMbl

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

duexkTpoHHble (L(poBbHIE)
o0pa3oBaTe/bHbIE PeCypChl

3apoKICHUE U pa3BUTHE
9BOJTFOLIMOHHBIX
MpECTaBICHUH B
ouoaoruu

Muxkpo3BOTIOLIHS U €€
pe3yiabTaTh

14

MakposBosrouus 1 eé
pe3yJIbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emiie

15

1.5

IIpoucxoxnenue
4eJI0BEKa —
AHTPOIIOI€HES

10

DKOJ0rusi — Hayka o
B3aMMOOTHOLICHUSX
OpraHu3MOB U
HaJ0pPraHN3MEHHBIX
CUCTEM C OKpY Karolen
cpenou

0.5

Opranusmel U cpea

1.5




YACOB I10 ITPOTPAMME

oOuTaHus

N
DKOJO0TrHUs COOOIIECTB.

9 DKOJIOTUYECKHE 12 0.5
CUCTEMBI

10 buocdepa — rmobanpHas 6
HKOCHCTEMA

1 UYenosek u 6
OKpY’KaroIas cpea

12 PesepBHOE Bpemst 8

OBILIEE KOJIMYECTBO
102 7.5







ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacos

KonTpoibHblie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlata
H3ydeHust

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

buonorus kak KOMILIEKCHast
HayKa 1 KaK 4aCTb
COBpPCMCHHOT'O O6I_I_I€‘CTB3.

JKuBEIE CUCTEMEI U UX
CBOWCTBA

YPOBHeBaH opraHu3anus
KHUBBIX CUCTEM

Hcropust OTKpBITHS U
W3y4EHHUS KIIETKH.
Kiterounas reopus

Meronasl MOJIEKYJIAPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas padbora
«3yueHnne meToaoB
KJIETOYHOW OMOJI0TUN
(xpomatorpadusi,
anexTpodopes,
nuddepeHnranibHoe
nentpudyruposanue, [111P)»

0.5




XUMHUYECKUHN COCTAB KJIETKH

MuHepasbHbI€ BEleCTBa
KJIIETKH, UX OMOJIOrHYeCcKast
pOJIb

Opranuueckue BeliecTBa
KIIETKU — OEJKH.
Jlaboparopnas pabota
«Ob6Hapyx*eHue 6eJIKOB ¢
MOMOIIbIO KAYSCTBCHHBIX
peaxkuuiny

0.5

CoiicTBa, KiIaccupukanus u
¢byHKINN OeNIKOB

10

OpFaHI/I‘{eCKI/Ie BCIICCTBA
KJICTKU — YTJICBO/bI

11

Oprannueckue BEIecTBa
KJIETKU — JIUMUBI

12

HYKJ'IGI/IHOBIﬂe KHUCJIOTHEI.
JHK u PHK. JlabopaTopHas
pabota «lccnenoBanue
HYKJ'IGI/IHOBI)IX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
pa3HI/I‘~IHBIX OpFaHI/ISMOB»

0.5

13

Crpoenue u pynkiun ATO.
Apyrue
HyKJIeo3uaTpuocharTs
(HT®D)




14

Cexsenuponanue JJHK.
MeToapI TEHOMUKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

Mertonsl CTpYKTYpHOR
ouonoruu

16

THIIBI KIETOK.
[Ipokapuorrueckas KieTka

17

Crpoenune 3ykapuoTH4ECKOU
kieTku. [IpakTnueckas
pabota «/3y4yeHne cBONCTB
KJIETOYHOW MEMOpaHbD»

0.5

18

IToBepxHOCTHBIN anmapaT
KIIETKU

19

OnHoMeMOpaHHbIe
OPTaHOU/IbI KIJIETKH.
[TpakTrueckas pabora
«V3yueHne NBMOKEHUS
IIUTOIIIIa3MBbI B
PACTHTENBHBIX KIETKAX»

0.5

20

[TonyaBTOHOMHBIE
OpraHOMAbI KIICTKH:
MUTOXOHJIPUH, TUTACTU/IBL.
JlaGopaTtopHnast pabota
«HccnenoBanue mia3mMoamn3a
U JIeTIJIa3MOJIN3a B
PaCTUTEIBHBIX KIETKAX)

0.5




21

HememOpanHbie OpraHou/IbI
KJIIETKU

22

Ctpoenue u QpyHKIUH s11pa

23

CpaBHuTenbHas
XapaKTepUCTHUKA KIIETOK
sykapHot. JlabopaTopHas
pabora «/3ydeHne cTpoeHus
KJIETOK Pa3IMUHBIX
OpPTraHNU3MOBY

0.5

24

AccuMunAnus u
JTUCCUMUIIALINS — JBE
CTOPOHBI MeTabO0NIM3MA.
Tunsl oOMeHa BEeIIeCTB.
Jlaboparopnas pabota
«3yueHne KaTalnTHIECKON
aKTUBHOCTH (pepMEeHTOB (Ha
MpUMeEpe aMUIIa3bl UITN
KaTasasbl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKiuii KJIeTOYHOTO
MeTaboau3Ma.
JlaGopatopHas pabota
«M3yuenue
(bepMEeHTaTUBHOTO
pacuieryieHus epoKCHIa
BOJIOPOJIa B PACTUTENBHBIX U
KHBOTHBIX KIJIETKAX)

0.5




26

benku-akTuBaTophl U OENKU-
MHTHUOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHa
BEILECTB

28

dorocunres

29

Xemocunres. JlaboparopHas
pabota «CpaBHEeHHE
npoueccoB (poTocUHTE3A U
XEMOCUHTE3a»

0.5

30

AHa’poOHbBIE OPTaHU3MBI.
Bunbr 6poxenust.
JlaGopartophnast pabota
«CpaBHEHHE TIPOIIECCOB
OpO’KEHUS U JIBIXaHUD»

31

AspoOHbBIE OPraHU3MBI.
DTarbl 3HEPreTUIECKOrO
oOMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunre3 ATO: pabota
npoToHHON AT®-cuHTa3bI

33

Peakunu maTpuyHoro
CUHTE3a

34

Tpanckpunuusa —
MarpuuHblid cuHTe3 PHK

35

Tpancnsauus u e€ sranbl




36

KoaupoBaHnue aMMHOKHUCIIOT.
Posb pubocom B GrocuHTE3€
Oenka

37

Opranuzanys reHoMa y
IIPOKAPUOT U DYKAPUOT

38

MosekysipHble MEXaHU3MbI
AKCIIPECCUU T€HOB Y
JYKapuoT

39

Bupycbel — HekeTouHbIe
(bOpMBI JKU3HU U
o0JIMTaTHBIC TApa3UTHI.
[TpakTuyeckas padora
«Co3ianre MoJienu BUpyca»

0.5

40

BupycHrble 3a601eBaHus
YeJI0BEKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexuosornu B
OHMOJIOTMH U MEIULINHE

42

JKn3HeHHBIN TUKIT KIESTKH

43

Martpuunsiii cunre3 JJHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3yuyeHune
XpOMOCOM Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

45

]_ICJICHI/IC KJIICTKH — MHUTO3

46

Tunsl knetok. Kaprokunes u

0.5




nuTokuHe3. JlaboparopHas
paborta «Habmonenue

MHUTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX

MUKpOIpernaparax)»
47 Perynsus »xM3HEHHOTO
LIUKJIA KJIETOK !
48 Opranusm Kak eIMHOE LEJI0e 1
TkaHu pacTeHHil.
49 JlaGopatopHas pabota
«3yuenue TKaHen ! 0-5
pacTeHun»
TKaHU )KMBOTHBIX U
50 yenoBeka. JlaboparopHas
pabota «M3yuyenue Tkanen ! 0-5
KUBOTHBIX»
Opransl. CucTeMbl OpraHoB.
51 JlaGopartopHnas pabota
«M3y4eHune opraHoB ! 05
LIBETKOBOT'O PaCTEHUS»
52 Onopa Tena opraHu3MoB 1
53 JIBuKeHne opraHu3MoB 1
54 IInranue opraHu3smMoB 1
55 [Iutanue Mo3BOHOYHBIX 1

KHNBOTHBIX.
HI/IIJ_ICBapI/ITeJIBHaH CHUCTCMA




YCJIOBCKa

56 JIpIxaHne opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa

58 TpaHcnopT BellecTB y
OpraHU3MOB
KpoBenocHas cucrema

59 MMO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

60 Briienenue y opranusmon

61 3amuTa y OpraHu3MoB

6 HNmmyHHas cuctema
YenoBeKa

63 Pasppaxxumocts n
perynsius y OpraHu3MoB
I'ymopanibHas peryssuus u

64 SHJIOKpUHHAS CUCTEMaA
’KUBOTHBIX U Y€JIOBEKa

65 @OpMBI pa3sMHOKEHHS
OpraHU3MOB

66 [TonoBoe pa3mMHOKEHUE

67 Meiio3

68 I"ameTorenes. OOpa3zoBanue 0.5

Y Pa3BUTHE MOJIOBBIX KIIETOK.
JlabopaTtopHnasi pabota




«HM3ydenne ctpoeHus
MIOJIOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax»

69

NunuBuayansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

70

33.1(.]12[)11(3 OpTraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

PocT u pa3BuTHE JKUBOTHBIX.
JlaGopartopHnas pabota
«BbIsBIEHUE TPU3HAKOB
CXOJICTBA 3apO/IbIIIeH
MTO3BOHOYHBIX KUBOTHBIX)

0.5

72

Pa3smHoxeHue u pa3BuTue
pactenuii. JlaboparopHas
pabota «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIIUX
pacTeHun»

0.5

73

HcTopus cTaHOBNIEHUS U
pa3sBUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIE IOHATHUS U
CUMBOJIBI T€HETHKH.
JlaGopartopHnas pabota
«Jlpo3oduna kak 00BEKT
TeHETUYECKUX
HCCIIEOBAHUI

0.5




75

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlIUBaHUE.
[TpakTrueckas pabora
"N3yueHne pe3yapTaToB
MOHOTHOPHIHOTO
CKpeluBanus y 1po3oduier"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKPEIIMBAHUS

77

AHanuzupyroiiee
ckpemuBanue. Henmonnoe
JOMUHHPOBAHUC

78

JurubpuiHoe cKperuBaHue.
[TpakTrueckas pabora
«M3yuenue pe3ynbTaToB
JUTUOPUIHOTO CKPELUBAHUS
y IpO30(HITBD»

0.5

79

HuTomoruyeckre OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHUS

80

CHCHHCHHOC HacJICJO0BaHUC
IMPHU3HAKOB

81

XpOMOCOMHasI TEOPUS
HaCJIEICTBEHHOCTH

82

I'ereTuka noina




83

I'eHoTum Kak HeixocTHas
cucTeMa

84

I'eneTnyeckuii KOHTPOIIb
pa3BUTHUS PACTCHUH,
JKABOTHBIX U YE€JIOBEKA

85

N3MeHUYHNBOCTD ITPU3HAKOB.
Buasr naMeHUnMBOCTH

86

MoaudukannonHas
U3MEHYHBOCTh

87

BapranunoHHbIH psin
BapHallMOHHAs KpUBasl.
JlaGopartophnast pabota
«HccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
n3MeHuuBOCTH. [TocTpoenne
BapHalIOHHOTO psija U
BAPUALMOHHON KPUBOI»

0.5

88

I'eHoTHIIMUECKas
M3MEHYHUBOCTD.
KomOunHaTnBHas
W3MEHYUBOCTD

89

MyTaunonHas
U3MCHUYUBOCTb.
[TpakTrueckas pabora
«MyTtanuu y apo30o¢uisl (Ha
TOTOBBIX

0.5




MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTHU
MYTaI[MOHHOTO MpOoIEcca.
DHNUTreHeTHKA U
SIMTI'CHOMHUKA

91

['eneTuka yenoBeka.
[TpakTrueckas padbora
«CocTaBneHHe U aHaIN3
POAOCIIOBHOM»

0.5

92

MeTtoIbl METUITMHCKON
T€HETHKU

93

3HayeHne MEIUIITHCKON
FeHETUKU B
MPEIOTBPAIEHUH U JICUCHUH
FeHETUYECKHUX 3a00JI€BaHMUI
yeJIoBeKa

94

OCHOBHBIC TTOHSTHS
ceneknuu. JlabopaTopHas
pabota «/3yueHnue copToB
KYJIbTYPHBIX PacTCHU U
TIOPOJI IOMAaITHUX
YKUBOTHBIX)»

0.5

95

MeToOb!l CENEKIIMOHHON
pabotsl. JlaGopaTropHas
pabota «l/3y4ueHue MeTo10B
CEJIEKIIMU PACTCHUIN

0.5




96

JlocTHKEHHS CeIIeKITNT
pacTeHUH U KUBOTHBIX.
[TpakTuueckas pabota

«IIpuBuBKa pacTeHNI»

97

CoxpaHeHue, U3y4eHue u
HCTIOJIb30BAHUE
TeHETHYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka u
OTpacib MPOU3BOICTBA.
[TpakTuyeckas padora
«M3ydyeHne 00bEKTOB
OMOTEXHOJIOT UM

0.5

99

OCHOBHBIE HAMPABICHHUS
CUHTETUYECKON OUOJIOTUU

100

XpOMOCOMHaﬂ U IrCHHas
HHXXCHCPHA

101

MenunmHCcKHne
OMOTEXHOJIOTHHA

102

Pe3epBHBIit ypoOK.
[ToBTOpenue, 0600IIEHNE,
CHUCTEMAaTU3allus 3HaHU!

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

13.5




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

KonTpoibHbie

Bcero
padoThI

IIpakTH4eckune
padoThI

JlaTa
HU3yqeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBontonnoHHas teopus Y.
JapBuna

JIBroKyIre CUIIbI
SBOJIIOIMH BUAOB 110 Y.

HapBuny

boprba 3a cymiecTBoBaHue,
€CTECTBEHHBIN 1
HCKYCCTBEHHBIH OTOOP

dopmMupoBaHue
CUHTETUYECKON TEOpUU
9BOJIIOLIAU

Ortansl YBOJIOIIUOHHOTO
rpoliiecca: MUKPOIBOJIOLIHS
1 MaKpOdIBOJTFOITHUS

[onmynsus —
JJIEMEHTapHas €AVMHULA
9BOJIIOLIAU

3aKOH F€HETUYECKOTO
paBHoBecus JIx. Xapau, B.
Baiin6epra. JlabopaTopHas

0.5




pabora «BrisBienne
M3MEHYHBOCTH Y 0COOeH
OJTHOTO BHUJIa»

OnemeHTapHbIE (HaKTOPbI
IBOJIOLUH

D¢ dexT ocHOBaTENS.
DddexT OyTHIIOIHOTO
TOPJIBIIIKA

10

Murpanuu. M3onsunu
TTOIYJISLIAMN:
reorpaduyeckas,
Ouonornyeckas

11

EctectBennsIit oT60p —
HanpasJsoIui Gaxkrop
9BOJIFOLUU

12

[TonoBoti oT60p

13

[IpucnocoOnaeHHOCTh
OpPTraHU3MOB KaK pe3yJbTar
MHUKPOIBOJFOIHH.
JlabopaTtopHas pabota
«3yuenune apomopdo30B 1
WIM0AANTALN Y
pacTeHUid U )KUBOTHBIX)

0.5

14

[Ipumepsr
MIPUCTIOCOOJICHUH y
OpraHHU3MOB:

0.5




Moponoruueckue,
¢busnonornuecKue,
OHMOXHUMHYECKUE,
MOBEJICHYECKHE.
JlabopaTopHas pabota
«IIpucnocobnenns
OpPTraHU3MOB U MX
OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

15

Bupn, ero kpurepuu u
cTpykTypa. JlaboparopHas
pabota «CpaBHEHUE BUI0B
0 MOP(}OJTOTHIECKOMY
KPUTEPHUIO»

0.5

16

CrpykTtypa Buaa

17

Bunoobpa3oBanue kak
pe3yJibTar
MUKPOIBOJIOIIH

18

CBsI3p MUKPO3BOJIIOIMY U
SMUAEMUOJIOTUH

19

Makpo3BoTIOLIHS.
IlameoHToMOrNUECKHUE
METO/Ibl U3YUYCHUS
SBOJIIOLIMHU

20

buoreorpaduueckue
METO/IbI U3yUYEHUS
HBOJIIOLIUU




21

OMOPHOIOTHYECKUE 1
CpaBHHUTCIbHO-
MOP(OIOTHUESCKHE METOIBI
HU3YYCHUS SBOJIIOIINU

22

MounekyisapHo-
reHETHYECKHUE,
OMOXMMHUYECKUE U
MaTeMaTUYECKHUE METOIBI
W3YYCHHS SBOJTFOIHH

23

OOu1re 3aKOHOMEPHOCTH
IBOJTIOLIHN

24

AnantuBHas paauanus.
HepaBHoMepHOCTH TEMIIOB
SBOJIIOLMHI

25

Hayunsbie runoressl
MIPOUCXOXKICHHS KU3HU Ha
3emie

26

JloHayuHbIE
MIPEACTABJIECHUS O
3apOKICHUH KU3HU

27

OCHOBHEI€E dTanbl
HEOPraHW4YeCKOoi
SBOIIOIAU

28

['unoTessl 3apoxkaeHus
JKU3HHA

29

Ucropus 3emiu 1 MeToAbI

0.5




€€ U3y4eHUs.
JlabopaTopHas pabota
«/3yueHue u onrcaHue
HCKOIIaEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB)

30

Hauvansasie >Tamnbt
OpPraHU4YeCKON 3BOJIOIUN

31

OBONIOIUS 3YKApUOT

32

OCHOBHBIE ATaIbI
ABOJIIOLIUH PACTHUTEIBHOTO
mupa. [IpakTiueckas
pabota «M3yuenue
0COOEHHOCTEH CTpOoeHHUs
pacTeHul pa3HbIX
OT/ICJIOBY

0.5

33

OcCHOBHBIE 3TaIbl
9BOJIIOLIMU KUBOTHOTO
MHpa

34

DBOJIOIUS )KUBOTHBIX.
[IpakTuueckas pabora
«M3ydyeHune ocoOeHHOCTEH
CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

PazButue xn3Hu Ha 3emMiie
10 3paM U TIepHoIaM

36

MaccoBble BBIMUPAHUS —




9KOJIOTMYECKHE KPU3UCHI
HPOILIOTrO

37

CoBpeMeHHbIHI
9KOJIOTUYECKUN KPHU3HC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpPa

39

OcCHOBHEBIE
CHUCTEMAaTHYCCKUE TPYIIITBI
OpTraHHU3MOB

40

AHTpOMnonorus — Hayka o
YelioBeKe

41

PazBuTune npeacraBinenuii o
MIPOUCXOXKACHUN YeJIOBeKa

42

MecTto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.
JlabopaTtopHas pabota
«M3yuenue ocodbeHHOCTEN
CTPOCHHMSI CKelleTa
YeIIOBEKa, CBA3AHHBIX C
MPSIMOXOXKICHUEM»

0.5

43

JIBVKyIIHE CHIIBI
aHTPOIIOrCHE3a

44

CootHollIeHnE
OUOJIOTMYECKUX U
COLIMATILHBIX (h)aKTOPOB B




aHTPOIIOreHEe3e

OCHOBHBIE CTaaNH

45
aHTPOIIOreHE3a
46 [Taneoreneruka u
[1aJIE0r€HOMUKA
47 DBOJIOIUS COBPEMEHHOTO
YelioBeKa
YenoBeueckue pachl.
43 [IpakTuueckas pabora
«3y4eHne 3K0I0rn4eCcKux 0.5
a/lanTanui 4eJoBeKay
49 MexIucCuIIMHapHbIE
METO/]Ibl AaHTPOIIOJIOTUU
50 3apokJIeHUE U pa3BUTHE
9KOJIOTUU
Metobl 3KOJIOTHH.
JIaboparopHas paboTa
51 «M3yueHnue MeTo10B 0.5
9KOJIOTHYECKUX
HCCIIEOBAaHUN
57 3HaueHue SKOJIOTNIECKUX
3HAHUU AJIs YelOBeKa
53 Dxosornueckue GakTopbI
54 AbGunorndeckue GaKTopsl. 0.5

CBeT KaK dKOJIOTHYECKHUU
dakTop. JlaboparopHas




pabora «BrisBienne
MIPUCTIOCOOICHUI
OpPTaHU3MOB K BIUSTHHIO
CBETa»

55

AbGunotndeckue GaKTopsl.
Temneparypa kax
IKOJIOTHUYECKUH (HaKTOP.
JlabopaTtopHas pabota
«BbIsiBICHUE
MPUCTIOCOOICHUI
OPTaHHU3MOB K BJIHSTHUTO
TEMIEPaTypb»

0.5

56

AlGuoTtndeckue (hakTopsl.
BnaxnocTs kak
IKOJIOTUYECKHUH (PaKTOp.
JlabopaTopHas pabota
«AHaToMH4eCKHE
0COOCHHOCTH pacTeHU U3
Pa3HbIX MECT OOUTAHUSD

0.5

57

Cpenst oouTanus
OpPraHu3MOB

58

buonoruyeckue PUTMBI

59

XKuznennsie Gpopmbl
OpraHU3MOB

60

buoTtnueckue pakTopsl

61

3HayeHne OMOTHYECKUX




B3aUMOJICUCTBUI I
CYIIIECTBOBAHUS
OpraHu3MOB B Cpefie
oouTaHus

62

OKOJIOTUYECKHE
XapaKTePUCTHKU
TOTTYJISIITAH

63

OcHOBHBIE TIOKA3aTENN
MOMYJISILIUM: YHUCIIEHHOCTD,
IUIOTHOCTb, BO3pacTHas U
10JIOBAsi CTPYKTypa

64

OCHOBHBIE TTOKa3aTeIIN
MOMYJISIIUH: POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65

DKojorudeckasi CTpykTypa
MOMYJISITUN

66

JlnHaMuKa MOMyJIsAIUY U €€
perysius

67

Kpussie pocra
YHMCJIEHHOCTH HOITYJISILIUH.
KpI/IBI)Ie BBIDKUBAaHU

68

DKoJjioruueckasi HuIa
Buja. JlJaboparopuas
pabota «IIpucnocobneHus
CEMSIH PaCTEHUH K

0.5




PaCCEICHUIO»

Bujg xkak cucrema

69 .
TOTTYJISALU I
3aKOHOMEPHOCTH

70 MOBEJICHUSI U MUTPALIUIA
KHUBOTHBIX

71 Co00111ecTBO OPraHu3MOB
— OUo1IeHO3

7 DkocucTeMa Kak OTKpbITast
cucreMa
Kpyrosopor BemecTs u

73 ITIOTOK HEPTUU B
HKOCHUCTEME

74 OcHoOBHBIE TIOKA3aTENN
HKOCHUCTEMBI

75 DKOJIOTHUECKUE TUPAMUIBI

76 W3meHeHus coodiecTs —
CYKLIECCHH
[IpupoiHBIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U peK.
DKOoCcHUCTEMBI MOPEHN U
OKEaHOB
[IpupotHBIE S5KOCUCTEMBI.

78 DKOCUCTEMBI TYHJIP, JIECOB,
CTEIEeH, MMyCThIHb

79 AHTpOnOreHHbIe




9KOCHCTEMbI

80

YpbosKocUcTeMBL.
[IpakTuyeckas padora
«/3yueHue u onucaHue
ypOOIKOCHUCTEMBD»

0.5

81

3aKOHOMEPHOCTH
(hopMUPOBaHUS OCHOBHBIX
B3aUMOJICVCTBUN
OpPraHU3MOB B SKOCHUCTEMAaX

82

MexaHu3MbI BO3JCHCTBUS
3arpsi3HEHUI pa3HbIX TUIIOB
Ha CyOOpraHU3MEHHOM,
OPraHU3MEHHOM,
MOIYJISALUOHHOM U
3KOCUCTEMHOM YPOBHSX

83

buochepa —
oO1eruIaneTapHas
obonouka 3emin

84

VYyenne B. 1.
Bepnazackoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYILLECTBOBaHMsI Onocqepbl

86

KpyrosopoTsl BemecTs u
OMOT€OXUMHYECKHUE ITUKITBI

87

3oHaNBHOCTH OHoCheEpHI.
OcHOBHBIE OMOMBI CYIIN




88

YcToltunBocTh 61ochepsl

89

DKOJIOrM4eCcKHe KpU3HChI U
UX TIPUYUHBI

90

Bo3znelicTBue uenoBeka Ha
ouochepy

91

AHTpONIOT€HHOE
BO3JICHCTBUE Ha
pacTUTENbHBIN U
JKUBOTHBIN MHUP

92

Oxpana npupoibt

93

OCHOBHBIE IPUHIUIIBI
YCTOMYHMBOTO Pa3BUTHSA
YeJI0BEYECTBA U TIPUPOJIBI

94

PammmonansHoe
MIPUPOJIONIONBE30BAHUE U
COXpaHEHHUE
OHOJIOTrHYSCKOI0
pazHoobOpazus 3emiin

95

O06o0m1eHne no Teme
«Mukpo3BoIIOIHS U €€
pe3yJIbTaThD»

96

O00011IeHIE IO TEME
«MaxkposBomronus u e€
pE3yNIbTAThDY

97

O06001IeHME 10 TEME
«IIpoucxoxaeHne u




pa3BUTHE )XKU3HU HA 3eMIIE»

98

O060061eHne IO TeEME
«IIpoucxoxnenue
YeJI0BEKa — AaHTPOIIOTEHE3»

99

O06o0061IeHNE TTO TEME
«DKOJIOTHsI — HayKa O
B3aMOOTHONICHUAX
OpPraHUu3MOBY»

100

O06o001IeHE 10 TEME
«Opranusmsl U cpeaa
oOuTaHUD)

101

O0006111eH1E IO TEME
«DKOIIOTHSA BUIOB U
OIS

102

O0600611eHue IO TeEMe
«buocdepa — rimodanpHas
IKOCUCTEMA)»

OBILIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME

102

7.5







IPOBEPSIEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUS

Koa nposepsiemoro
TpeOoBaHUSs

IIpoBepsiemble TPeGOBAHHUS K MPeAMETHBIM pPe3yJbTATaM OCBOEHUS 0
NMPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

C(I)OpMI/IpOBaHHOCTB 3HAHUU O MECTE U poiin OMOJIOTHU B CHCTEME E€CTECT
COBpeMeHHOﬁ eCTCCTBeHHOHaquOﬁ KapTUHbI MHpa, B IIO3HAHHU 3
ZKHN3HCHHO BaXXHBIX COLHAJIBHO-3THYCCKHUX, 3KOHOMHUYCCKHX, SKOJIOTHYC

TAKKXC€ B PCHICHUU BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOIIOJIBE30BaHNA,
OTHOLICHUA K IPHUPOAC, O6IJ.I€CTBy, YCJIOBCKY; O BKJIaJC pOCCHfICKPIX H 3a
Pa3BUTHC OMOJIOrUHU

Brnanenue cuctemoil 3HaHWMN 00 OCHOBHBIX METOJAaX HAYYHOTO
OMOJIOTUYECKUX HCCIEOBAHUSAX JKHBBIX OOBEKTOB W DKOCHUCTEM (OTH
HaOIIOZICHUH ); CIocOOaMU BBISIBIICHUS U OIIEHKH aHTPOTIOTEHHBIX U3MEHE
YMeHue BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX SKCHEPUMEHTATHHBIMH
WCCIIEI0OBaHMS, aHAIM3UPOBATH TIOJYUYCHHBIE PE3YJIBTATHl U JI€NIaTh BHIBOJT
BrisBieHrEe 3aBUCUMOCTH MEXKTy UCCIEAYEMbIMUA BETUYHMHAMH, 00BSICHE
(dhopMyTupoBaHUE BHIBOJIOB C UCIIOIH30BAHUEM HAYYHBIX MTOHATHH, TEOPH

YMeHue BiaJeThb CHUCTEMOM OMOJIOTMYECKUX 3HAHWH, KOTOpas
OMOJIOrMYecKUe TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, TKaHb, OpraH, OPraHu
Ouorieno3, Ouocdepa; MeTabOIU3M, TOMEOCTa3, KICTOUHBII UMMYHUTET,
JMCKPETHOCTD, caMmoperyJIsLus, CaMOBOCIIPOU3BEICHUE, HAacJIe,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonoruueckue Teopuu: kietouyHas teopus T. IlIBanna, M. Ilneiin
ceslekTuBHOro ummynurera II. Opaux, U.M. MeunukoBa, XpoMOCOMHa
Moprana, 3akoH 3apojsleBoro cxoacrsa K. bapa, sBontoniionHas Teop
TEOpHsl 3BOJIOIMHU, Teopus aHTponorene3a Y. JlapBuna; Teopust 6uoreo
H.M. BaBunoBa o 1eHTpax MHOrooOpasust U NPOUCXOXKICHHUS KYJIbT,
CesepuoBa 0 MyTsX U HaIlpaBJICHUAX 3BojtoLuy, yuenue B.1. Bepnancko
3aKOHBl (€IMHOOOpa3usi MOTOMKOB IIE€PBOIO IOKOJEHMS, pacUIelieH
HacJIe10BaHus IPU3HAKoB I'. MeHnens; CuenieHHoro Hacie10BaHus Py
resoB T. Moprana;, roMOJIOTMYECKHX pAJOB B HACIEIACTBEHHON H
remernueckoro pasHoBecus JDx. Xapau u B. Baitnbepra; 3apon
ouorenernyeckuit 3akoH 3. ['ekkens, . Mrosiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npaBuia (MuauMyma FO. JInbuxa, 5K0I0ru4eckoil mupaMuasl yucel, Ouo
runotessl (koarepsatHoil A.M. Omnapuna, nepsuyHoro OyiboHa JDx. X
pubozuma T. Yek)

Vmenue peiiaTb IMOMCKOBEBIC OHoJI0ruyYecKue 3aga4u; BBIABJIATH IIPUYHUH




UCCIelyeMbIMU OMOJIOTUUECKUMU OOBEKTaMH, MPOLECCaMU U SIBICHUSIMU;
OCHOBaHHH TOJIyYEHHBIX pe3yJIbTaTOB;

COCTaBJISITh T€HOTUIMYECKHE CXEMbl CKPEUIMBAHUS JJIsl Pa3HbIX THUIIO
OpPraHM3MOB, COCTABJISITH CXEMbI IEPEHOCA BEIIECTB U DHEPIHU B IKOCUC
CETH)

YMeHre ycTaHaBIMBaTh B3aUMOCBSI3M MEXIY CTPOCHHEM U (YHKIUSAM
TKaHel, opraHaMu ¥ CHUCTEMaMH OpPTaHOB Yy PAacTeHHH, )KUBOTHBIX M Yell
BEIIIECTB; ATAallaMU KJIETOYHOTO LWKJIA M JKU3HEHHBIX LUKJIOB OpPTaHU3
pa3BUTHS;, TEHOTUIIOM H (EHOTHIOM, (GEHOTHIIOM U (pakTopamu
SBOJIIOIMM; JBIXKYUIMMH CHJIaMHU aHTPOIIOT€HE3a; KOMITOHEHTaM
PUCTIOCOOTICHNUSMHU K HUIM OPTaHU3MOB

YMeHne BBIIEIAThH CYIIECTBEHHbIC TPU3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPUOT U JYKAPUOT; OJHOKIETOYHBIX H
BHJIOB, OHMOTEOIICHO30B, YKOCHCTEM M OMOC(EpHl; CTPOCHHUSI OPTraHOB
KUBOTHBIX, YEJIOBEKA; TIPOILECCOB IKU3IHEACATEILHOCTH, IPOTEKAIONI
KUBOTHBIX M YEJIOBEKa; OMOJOTHYECKUX IPOIECCOB: OOMEHa BEIIEeCTB
MIpEBpaIICHUs YHEPTUH, OPOKEHHS, aBTOTPOGHOTO U TeTepOoTPOdHHOTO
XEMOCHHTE3a, MHTO3a, MeHo03a, TraMeToreHe3a, SMOpPHOTeHe3a, I
pPa3sMHOXCHHUS, WHAWBUIYAIBHOTO pAa3BUTHS OpraHW3Ma (OHTOTEH
rereposuca; ICHCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOUIETO,
€CTECTBEHHOTO OTOOpA; aJUTONATPHUECKOT0 U CHMITATPUIECKOTO BHI000
CHJI DBOJIONMH Ha TeHO(POHI TOMYJSIHH, TMPHUCIIOCOOIEHHOCTH Op
YyepeT0BaHMs HAPABJICHUH 3BOJIIONNN; KPYTOBOPOTA BEIIECTB M MOTOKA J

ChopmupoBaHHOCT yMEHHS BBIICISITh CYIICCTBCHHBIC NPU3HAKU B
OYKapuoT, OAHOKJICTOYHBIX MW MHOTOKJICTOYHBIX OpPraHu3MoOB, BHUIOB,
OCOOCHHOCTH IpOLIECCOB OOMEHAa BELIECTB U NPEBPALICHUS HHEP
IUTACTUYECKOTO M SHEPTeTHYECKOr0 0OMEHa, XeMOCHHTE3a, MUTO3a, Mei
U PASMHOXCHUWA, HHAWBUAYAJIBHOI'O PA3BUTUA OpPraHu3Ma (OHTOFCH€3
€CTECTBEHHOTO 0TOOpa, BUI000OPa30BaHMs, IPHCIIOCOOTIEHHOCTH OPTraHH3
KOMITOHCHTOB 3KOCHUCTEM, AHTPOIIOICHHBIX M3MEHEHHH B YKOCHCTEMax
BEIIECTB M MPEBPAIICHUs SHEPTUH B OHocepe

VMenue HCIoIb30BaTh COOTBETCTBYIOIIHUE ApPI'yYMCHTHI, 6I/IOJ'IOI"I/I'-ICCKy
AJI JOKa3aTCjIbCTBA POACTBA OPIraHU3MOB pa3HbIX CUCTEMATUUYCCKUX I'PY
CpCabl O6I/ITaHI/IH; CANHCTBA YCJIIOBCUCCKHX pac, H606XOI[I/IMOCTI/I 340POB
p33H006p33H5[ BHJ0B 1 DKOCHUCTEM KaK YCJIOBH COCYIICCTBOBAHUA ITPHUPO

YMeHHne KpUTHYECKH OICHHBATh WH(MOpMaIuio OHOIOTHYECKOTO C
OTUYCCKUE  aCIICKTBI COBPEMCHHBIX I/ICCJ'ICI[OBaHI/II\/'I B 6I/IOJ'IOFI/II/I,
paccMmaTpuBaTh IN100aJbHBIE SKOJIOTMYECKHE MPOOIeMbl COBPEMEHHOCTH,
HUM COOCTBEHHYIO TTO3UIINIO




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA
EI'D 110 BUOJIOI'NAN

Kon

IIpoBepsiemMblii 3JIeMeHT coOiep:KaAHUSA

Bbuonorns xak HayKa. JKuBnie cucTeMBI 1 HX HU3YUYCHUC

1.1

CoBpemeHHast OMOJIOTHs — KOMIUIEKCHas! Hayka. buonoruueckue Hayku U n3ydaemble

MIPUKJIATHBIC U TTIOMCKOBBIC HAYYHBIC UCCIICIOBAHS B OMOJIOTHH.
3HaueHue OWONOTMU B (OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHH
Oouonorueil. 3HaueHHE OHOJIOTMM B TMPAKTUYECKOW JCATEIBHOCTH YEJIOBEKa:
MIPOMBIIIJICHHOCTH, OXPaHe TIPUPO/IBI

1.2

KuBbie cHCTEMBI Kak npeaAMET U3YUYCHUA ouonorun. CBOHCTBA JKUBBIX CHCTCM:
AUCKPECTHOCTL W  HOCJIOCTHOCTHL, CJIOXKHOCTL W YIHOPSAAOYCHHOCTH CTPYKTYPHI,

CaMOBOCITPOU3BE/ICHUE, Pa3Ipa)kUMOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE.
YpoBHM OpraHu3aliM KUBBIX CUCTEM: MOJICKYJIIPHBIH, KI€TOYHBIN, TKAaHEBBIN, OpraH
9KOCHUCTEMHBIN (OmoreorneHoTHueckuii), Ouocdepnsiid. Ilpomeccsl, npoucxoasiue
npu3HaKK KHUBOro. JKu3Hp Kak (hopMa CyIecTBOBAHUS MaTepUU

1.3

Meroasl Ouonornyeckor Hayku. HaOmiomeHue, w3MepeHue, SKCIEPUMEHT, CHUCTEM

3aBUCUMOM W HE3aBUCHUMOW nepeMeHHou. IInanupoBanme skcnepumenrta. Iloctano
runore3a. llonstue BBIOOPKM M €€ HOCTOBEpPHOCTh. Pa3dpoc B OHMOIOTHYECKUX
MOJTYYEHHBIX Pe3yNbTaTOB. [I[pUUMHBI HCKaXKEHUS PE3YIbTATOB dKciepuMeHTa. [loHaTr

Knerka kak Ononorudeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIMOHAIbHAS €IUHUIA KUBOTO. VICTOpUSI OTKPBITHS KIIET
Knerounas teopus (T. l1IBann, M. lneiinen, P. Bupxos). OcHOBHbIE HOJI0KEHUS COBP
Metoapl MOJIEKYTISIPHOM U KJIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpomMaTorpadus, 3Jie
g depeHnnaIbHoe HEHTpUPyrupoBaHe, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKPO3JEMEHThI. Bona u eé

ydacTue B CTPYKTYPUPOBAHHUM KIIETKHU, TEIJIOPETY SIIMU. MUHepanbHble BEIIECTBA K
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue mnosnumepsl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTPyKTypbl
CTPYKTypa Oemnka, MenTuaHas CBsi3b. BropuuHas, TpeTuyHasi, Y4eTBEPTUUYHAS CTPYKTYP
Knaccudukanus 6enkoB. buonorunueckue GyHKIINN OSITKOB.

VYrneBoabl. MoHocaxapuipl, JucaxapHuabl, OJMrocaxapuiabl M mnosnucaxapuisl. O
XMMHUYECKHE CBOMCTBA YITIeBOI0B. bruonornueckue (GpyHKINU YTIIEBOIOB.

Jluruael. TunpodunbrHo-runpodoOHbie cBoiicTBa. Knaccudukanus munumos. Tpu
crepousipl. buonoruueckue ¢yHkuuu aunuaoB. OOe cBOHCTBa OMOJOTHYECKUX Me
CaMO3aMbIKaHHUIO, [TOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnotsl. JJTHK u PHK. Crpoenue HykiienHoBbIX KucnoT. Hykieoru
[IpaBuno Yapradpda. Crpykrypa JJHK — nBoiitnas crnupans. MecToHaxoxaeHue u ou
PHK. ®yuknuu PHK B kietke.




Crpoenne momekyinbl AT®. Makpospruueckue cBsisu B MoJiekysie ATO.

BoccranoBneHnHble nepeHoCUKH, UX QyHKIH B kieTke. CexkBenupoBanue JJHK.
CrpykTypHasi Ouwonorus: OMOXUMUYECKHEe W OMO(U3MYECKHE HCCIEIOBAaHUS COCTaB
OMOMOJIEKYJT

23

Twurb! KJIETOK: dyKapHOTHYECKasi U MpoKapruoTHueckas. CTpyKTYpHO-(pyHKITHOHAIbHBIE

Crpoenue mpokapuoTHueckoil kineTku. Kinetounast crenka Oakrepuil u apxeir. Ocobe
aBTOTPO(QHON NPOKAPUOTUYECKUX KIIETOK. MECTO U poJIib IPOKAapHOT B OMOLIEHO3aX.
Crpoenre u (YHKIMOHMPOBAHUE HYKAPHUOTHUECKOW KieTku. I[lnmazmaruyeckas me
I1a3MaTHUeckod MeMOpaHbl. TpaHCHOpPT BemIECTB uepe3 IUIa3MaTHUECKyl0 M
obneruénnast UG Qy3us), aKTUBHBINA (TIEPBUYHBIA U BTOPUYHBIN aKTUBHBIA TPAaHCIIOP
Pabora Harpwmii-kaameBoro Hacoca. DHAOIMTO3: MUHOLUTO3, (aronuTo3. DK30IUTO3
(YHKINY KIETOUYHOW CTEHKH PacTEeHH, TPHOOB.

Hurornazma. Ilutozons. Llutockener. JIBwkenue mutomiasmel. OpraHouabl KIET
KkieTku: sHaomnasmatuueckas cetb (OIIC), anmapat T'onbmku, JIM30COMBI, UX CT
0JIHOMEMOpaHHBIX OpraHOWJ0B KiIeTKH. CTpoeHue rpaHyssipHOrO peTukyiyma. Cu
KJIETOYHBIX MeMOpaH. [manmkuii (arpaHylsipHBIN) SHAOIUIA3MATHYECKUN PETHUKYIIYM.
INonpmxu. TpaHcnopt BelecTB B KieTKe. Bakyos pacTUTENbHBIX KIETOK. KieTouHbIi
[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPUH, IIACTUIBL.

Crpoenre 1 (GyHKIMM MUTOXOHAPHHA U IacTui. llepBudHbIe, BTOPHYHBIE M CIIOXKH
3YyKapHOT. XJIOPOIIIACTBI, XPOMOIUIACTHI, JIEUKOMIACTHI BBICIINX PACTEHUM.
HememOpannble opranougsl kietkn CrpoeHne U (QyHKIUMM HEMEMOpPaHHBIX
MuxkpogpunamenTsl. Mplieunsle  kineTkd. Mukpotpyoouku. Kietounsiii nentp. C
pecHuuek. MukpoTpyOOUKH IUTOILIa3Mbl. LleHTpros.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapuOIUIa3Ma, SIIPHIIIKH, X CTPOCHHE U (PyHK
[IpocTpaHcTBEHHOE pacoioKEHNE XPOMOCOM B MHTep(a3zHoM sizipe. benku xpomaTuHa
Kinerounsle Bximouenus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK AYKapuoT (pacTUTEN
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AccuMWISIIMS U AUCCUMUIISIUS — JBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa Beriect
VYyactue kuciaopojsa B 0OMEHHBIX Mpoleccax. JHepreTuueckoe olOecredeHrne KIeTK
nporeccax. DEepMEHTATUBHBIN XapaKTep peaklui KJIeTOYyHOro Meradonusma. dep
Mexanu3Mm nerctBus. Kodepmentsl. OTimuns (HepMEHTOB OT HEOPTraHWYECKHX Ka
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PePMEHTATUBHBIX PEAKIMA OT Pa3INuHbIX
IlepBuuHBIl CcUHTE3 OpraHuyeckux BemecTB B kieTke. dorocuntes. Ponp Xxiopo
CgeroBas 1 TeMHOBas (a3bl. [IpoaykTuBHOCTE (hoTOCHHTE3a. BimsiHue pa3audabx ¢
3HadeHne POTOCHHTE3A.

XemocuHTte3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIHMPYIOII
cepobakTepuu, BOAOPOIHBIC OaKTepUH. 3HAUCHUE XEMOCHHTE3a.

AHaspoOHble opranu3Mbl. Buapl Opokenus. [IpomaykTsl OpOKEHHS M WX HCIIOJN
MHKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJOTUH U BO3OYAUTEH OOJIe3HEH.

AdpoOHBIE OpraHW3Mbl. JTambl SHEpreTudeckoro ooOmeHa. [loAroTOBUTENBHBIN 3
paclerneHe rIIOKO3bI.

buosiornyeckoe OKHUCJIEHWE, WIW KJIETOYHOE JbIXxaHue. Pojab MHUTOXOHAPUH B MpPOIL
Huxnuaeckue peaknuu. OxuciurensHoe dochopmmpoBanue. [IpeumyiecTBa a’po




aHa’poOHBIM. DPHEKTUBHOCTH SHEPTETUUECKOr0 0OMEHa

2.5

Peakuun wMaTtpuuyHOoro cuHTe3a. [IpMHIMO KOMIIJIEMEHTApPHOCTH B PEAKLUAX
HaclieIcTBeHHON nH(popMaru. ['eHeTndeckuii Ko, ero cBOMCTBa. TpaHCKPUTIIHUS — M
TPAHCKPUIILUHU: KOMIUIEMEHTAapHOCTh, AaHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTh. T
tpancnoptbix PHK B OuocunHTese Oenka. YcnoBusi 6uocuntesa Oenka. KomupoBan
OuocuHTe3e OenKa.

Opranuzaius reHomMa y IpOKapuoT M SyKapuoT. Perynsius akTMBHOCTH T'€HOB Yy
Kako06, K. Mano). Perynsius oOMeHHBIX IPOIECCOB B KileTKe. KieTouHbli romeocTas.
Bupycel — HeksleToUHbIe (OPMBI JKU3HU U 00JIMTraTHbIe Tapa3uThl. CTpOSHHE MPOCTHIX
OakTepuodaros.

BupycHble 3a001eBaHus yenoBeka, )KuBOTHbIX, pactenuid. CIINJI, COVID-19, counans

2.6

Knerounsrii ki, ero nepuoasl u peryisnusa. Marepdasza u mutos. OcoOEHHOCTH PO
[ToaroroBka kieTkn K pAeneHuio. [IpecuHTeTHYEeCKHMU (MMOCTMUTOTHYECKHH), CHUH
(IpeMHUTOTHYECKHI ) TTIepHOIbl HHTEP(A3HI.

Marpuunbiii cuate3 JJHK — permkanms. [punuuner permukanuun JIHK: xomre
CHHTE3, aHTUnapauieabHoCTh. Mexanusm perukauu [JHK. Xpomocomel. Ctpoenue
XPpOMOCOMHBIN HA0OP KJIETKH — KapHOTHUIIL. JIUTITOMIHBIA ¥ TaIUIOUIHBIN HaOOPHI XPO
[TonoBbIE XPOMOCOMBI.

Jenenue kiaetku — MuTo3. CTaauu MUTO3a U MPOUCXOASIIUE B HUX MPOLECCHl. THUIIBI
buonornueckoe 3HadeHwe MHUTO3a. Perynsius MUTOTHYECKOro LuKia kieTkd. [Ipor
arorTo3.

OyHKIMOHAIbHAS TeHOMHUKA

OpraHI/ISM KaK OHOJIOTHMYECKas CUCTEMA

3.1

OpHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJICTOYHBIE OPIraHU3Mbl U MHOT'OTKAHEBBIE OPT:
@opMbl pa3MHOKEHHUsI OpraHU3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) U IOJIOBO
MMOYKOBAaHUE, CIIOPYJISALMS, PparMeHTalus, KIOHUPOBAHHE.

[TonoBoe pasmuoxenue. I[lonoBble kneTku, uiam ramersl. Meio3. Cragum Mmeiiosa.
Kpoccunrosep. buosiormyeckuii cmpIicii MeH03a W MOJOBOTO mpoiiecca. Meio3 u
OpraHHU3MOB.

[IpenzaponpiieBoe pazButue. ['ameroreHes y >kuBOoTHBIX. [looBblie sxenesbl. OOpa3o
Cnepmarorene3 u oorenes. CTpoeHHe MOJIOBBIX KJIETOK. OIUIOJOTBOPEHHE U 5M
Crioco0bI OTI0I0TBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHes). Ctaauu SMOpHOreHe3a KUBOTHBIX
Tunbr npobnenus. OcoOeHHOCTH IPOOIEHHST MICKOMUTAIOMINX. 3apO/IbIIIEBbIe JTUCTKU
TKaHEH W3 3apOoJbIIIEBBIX JHCTKOB. B3anMHOE BIMSHUE YacTell pa3BUBAIOLIETOCS 3ap
3akiajika TuiaHa CTPOSHMSI )KMBOTHOTO KaK pe3yJbTaT HepapXUUECKUX B3aUMOJCHCTBUI
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH CpPEIbl.

Poct u passurue xuBoTHbIX. [locTamMOpronanbubli nepuo. [Ipsmoe u Henpsimoe pa3
0ECIO3BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. bHOIOrMyeckoe 3HA4YE€HUE MPSM
pacnpocTpaHeHue B MpHUpojae. Tumbl pocTa >KUBOTHBIX. (DaKTOPBI peryisdluud poc
MOCTAIMOPUOHAIBHOTO Pa3BUTHS Y *KUBOTHBIX U uesoBeka. [lepuoipl oHTOreHe3a uesoB
Pa3zmuoxxenue u pazsutue pacteHuid. ['amerodur u ciopodut. Meito3 B KU3ZHEHHOM 11




npouecce meno3a. ['ameroreHe3 y pacteHuid. OIUIOJOTBOPEHHWE M Pa3BUTHE pac
OIJIOIOTBOPEHUE Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHHEe M pa3BUTHE ceMeHH. Me
pacTEeHUN M KUBOTHBIX

3.2

HcTtopust cTaHOBIIEHUS U Pa3BUTUSI T€HETUKH KaK Haykd. OCHOBHBbIE T€HETHUECKUE II
XPOMOCOMBI, aJUICJIBHBIE TEHBbI, AJIbTCPHATHBHBIC IIPU3HAKU, JAOMHMHAHTHBIA U pe
reTepO3nUroTa, YWCTast JWHUS, TUOpWAbI, TeHotur, ¢(eHotun. OCHOBHBIE METO[
LUTOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETHYECKUI

3.3

Monorubpuanoe ckpemmuBanue. [lepBriit 3akoH MeHmenst — 3aK0OH eIMHO00pasus THOP
JTOMUHHpOBaHusA. BTopoii 3akoH MeHzenss — 3aK0oH paciieruieHus npusHakoB. [{utomo
CKpeluBaHus. [ umoTe3a 4ucToThH raMer.

AHanuzupytoiiee ckpemmuBanue. [IpomMexxyTouHbld XapakTep HacieaoBaHus. Paciie
JTOMUHHPOBAHUU.

JurunbpuaHoe ckpentmBanue. Tpetuii 3akoH MeHensi — 3aK0H He3aBUCUMOT'O HAaCJeI0
OCHOBBI TUTHOPUIHOTO CKPEIMBaHUS.

CuemienHoe HacnenoBaHue npuszHakoB. PadoTer T. Moprana. CuernieHHOe Hacaeao0B
MeX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIeICTBEHHOCTH.

I'enetuka mosa. XpoMOCOMHBIA MEXaHM3M ONpEAECHUs Ioja. AyTOCOMBI U TMOJIO
reTeporamMeTHhIN 1oJl. ['eHeTrndeckas CTpyKTypa moJioBbIX XpomocoM. HacnenoBanue i
I'enotun kak uenocTHas cucteMa. l[lneioTporusi — MHOXKECTBEHHOE JEHCTBUE
BzanmopeiicTBue HeauienbHbIX reHoB. KoMieMeHnTapHoCTh. Dnuctas. [lomumepus

3.4

BiaumopneiictBre reHotuma u cpenpl mpu  GopmupoBaHuM (eHoTMNA. VI3MEeHUHB
KOJIMYECTBEHHBIE IPU3HAKHA. BU/Ibl H3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
MoaudukanuonHass u3MeHYMBOCTh. Ponb cpenpl B (hopMUpOBaHMM MOIM(PUKALMOHH:
npu3Haka. BapuaionHsslii psj u BapuanuonHast kpusas (B. Moranncen). ColictBa Moau
I'enotunnueckass u3MeHUMBOCTh. (CBOWCTBA TE€HOTHIIMYECKOW W3MEHYMBOCTU. Bun
KOMOMHATUBHAsL, MyTallUOHHAS.

KomOunaTtuBHast W3MEHYMBOCTh. Mei03 1 MOJIOBOM MPOIIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH B CO3/1aHUM T€HETHYECKOTO pa3HOO0pa3us B Ipeesiax OHOro BU/A.
MyTalyoHHas U3MEHUYMBOCTh. BUbl MyTaluii: FeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIloH
SnepHple M uuTOUIa3Marnyeckue Mytanud. CoMaTH4YecKWe M IOJIOBblE MYyTallWu.
MyTtareHsl ¥ MX BJIMSHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO MPOILECC
HacnecTBeHHoM n3menunBocty (H.U. BaBunos). BHesnepHas n3MeHYMBOCTD U HaClE]

3.5

Kapuotun denoBeka. MexayHapoaHas IporpaMma HCCIIEIOBaHHUS TE€HOMa YeJIOB
YEJIOBEKA: T'CHEATOTHYCCKUN, OJIM3HEIOBBIM, I[TMTOTCHETUYCCKUN, MOMYJISIIMOHH
reHeTndeckuidi. COBpeMEHHOE OIpeIesIeHHe TeHOTHIA: TTOJITHOTCHOMHOE CEKBEHUPOBAH
nomotbio [11[P-ananu3a. HacnencrBennsie 3a00iieBaHus YeloBeKa. | eHHBIC M XPOMO
C HACIEJACTBEHHOW IPEIpacloOKEHHOCThIO. 3HAUYCHHWE MEAUIIMHCKOW T'e€HETHKHU
reHETHYECKHX 3a00JIeBaHni uetoBeka. CTBOIOBEIC KIETKU

3.6

JlomecTukanusi ¥ ceneKius. 3apoKaeHHe celeKu 1 nomectukammu. Yuenue H.W. Ba
MHOI000pa3us KyJbTYpHBIX pacTeHUW. Poib cenekuuu B CO37aHUM COPTOB PACTEHUN
mTaMM. 3aKOH TOMOJIOTUYECKUX PsiIOB B HacieAcTBeHHON n3menunBoctu H.W. Basuio




paboTHI.
MeTtoapl ceneKIUMOHHON paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIA W HHAMBHIY
ceneknuu. McnbiTanue npousBoauTenei mo notoMcTBy. OTOOp MO reHOTUIY C IOMO
oTOOp 1Mo TeHoTHITy ¢ TomoIso ananmza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJ CeNEKIIMOHHONW paboThl. PamuannoHHbIil U X1
MyTallUi y KyJIbTYPHBIX (OpM opraHu3zMoB. Vcmonb3oBaHHEe F€HOMHOTO pPEIaKkTHPO
JHK s momy4deHnst MCXOAHOTO MaTepuaia JJisl CENEKIUH.

[Tonmy4yenune nmomruion10B. BHyTprBHIOBas ruOpram3anus. bIu3kopoacTBeHHOE CKpenrBa
CKpelllMBaHue, WK ayTOpuauHr. ['ereposuc u ero npuuuHbl. Vcnons3oBaHue rereposuca B
[Ipeononenue 6ecruioaus MeXBUAOBBIX THOPUIOB. JloCTIKEHHS CEeNeKIY pacCTeHUM 1 )KIB

3.7

OOBEeKThI, UCIOIb3yEMbIE B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbI, MU
TpaauunonHas OMOTEXHOJIOTHSL: XJIeOONIEUeHUE, IOTYyYEHHE KUCIOMOJIOYHBIX ITPOAYKTO
cuHTe3. OOBEKTHI MUKPOOHMOJIOTMYECKUX TexHosorui. [Ipon3BoncTBo Oenka, aMUHOKH
OILTOIOTBOpEHUE. PEKOHCTPYKIMA SIMIEKIETOK U KJIOHUPOBAHKE KUBOTHBIX. MeTo Tpa
XpOMOCOMHAasi W T'€HHas WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPY
JlocTKeHHsT M TEPCHEKTUBBI XPOMOCOMHOM M T€HHOW HH)XEHEpUU. MeIUIMHCKU
CTBOJIOBBIX KJIETOK

Cuctema 1 MHOT0OOpa3ue OpraHMYeCcKoro Mupa

4.1

buonoruueckoe pazHooOpasue opraHuzMoB. CoBpeMeHHasi CHUCTeMa OPTraHUYeCcKOro
opranu3MoB. OCHOBHBIEC CHCTEMATUUECKHE TPyl OPTaHU3MOB.

Oco0EHHOCTU CTPOEHUS U KU3HEACSITEIHPHOCTA OJITHOKJIETOYHBIX OpraHu3mMoB. bakre
OJIHOKJIETOYHBIE BOAOPOCIH, ApYrue mnpoTucThl. KoJlOHWabHBIE OpraHu3Mbl. JIBHK
amME0ouaHOe, JKTYTHKOBOE, PECHWYHOE. 3aluTa Yy OJHOKJICTOYHBIX OPTraHW3MOB.
Opranu3MoB. TakCHCBI

4.2

MHOTOKJIETOUHEIE PaCTCHUA. BzanMocBsI3p yacTeli MHOTOKJIETOYHOI'O OopraHusma. T
MHOTI'OKJICTOYHOI'O OpraHu3Ma. OpraHI/ISM KaKk ¢€IUHOC 1CJIOC. Txanun PacCTCHHU
O6p&30BaTeHBHaﬂ, IIOKpOBHAA, IIPOBOJAIIAsl, OCHOBHAsA, MCXAaHHWYCCKAA. Oco0
PACIIOJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble M reHEpaTUBHBIE OpraHbl pacTeHUil. OyHKIUHA OPraHOB U CHCTEM OpT
MHOT'OKJIETOYHBIX PAaCTEHHW: TPONWU3Mbl M HAacTHM. lloriomieHune BOABI, YIVIEKHCIIO
pactenusimMu. [Ipixanue pacreHuil. Juddys3us ra3oB uepe3 MOBEPXHOCTb KIETKH.
Brinenenue y pacrenmii. 3ammura y MHOTOKJIETOUHBIX pactennil. Kytukyna. Cpenctsa
OUTOHLIMUIBI.

PasgpaxxuMocTe M peryisiius y OpraHm3moB. Pa3znpa)kxuMocTe W peryssiuus y MHO
BEILIECTBA U UX 3HAYCHUE

4.5

MHOroKIeTOUYHEIE KUBOTHBIC. B3aMMOCBA3L "acTell MHOTOKJIETOYHOI'O OopraHu3ma.
MHOT'OKJICTOYHOI'O OpraHnu3ma. OpFaHI/ISM Kak equHoe 1enoe. I'omeocrtas. Tkanu XKUBO
TKaHEeH: OIUTCIIMAaJIbHasdA, COCAWHHUTCIIbHAsA, MbIIICYHAA, HCPBHAA. Oco0eHHOCTH CTp
TKaHEH B OopraHax >XMBOTHBIX U UYCJIOBCKA

4.6

Opranbl U CHCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB M CHUCTEM OPraHOB.
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHHUI ckeneT. CT




JIBuKeHMe MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue >kuBoTHBIX. [IuTaHue mo3BOHOYHE
Koxxnoe npixanue. XKabepHoe u JIErO4HOE JBIXaHUE.

JIpIXaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCIIOXKHEHUE CTPOCHUS
JlpIxaTenpHasi cUCTEMa 4eaoBeKa. MeXaHW3M BEHTWISUUMU JIETKUX Y OTHL U MIEKO
OpraHu3MoB. TpaHCHOPT BeleCcTB y KUBOTHBIX. KpOBEHOCHAs cucTtemMa U €€ OpraHsl.
KUBOTHBIX. Kpyru kpoBooOparmieHus. DBOJIOLMOHHBIE YCIOKHEHUS CTPOEHHUS Kp
KUBOTHBIX. Bbiienenue y opranusmoB. Boijenenue y suBOTHbIX. COKpaTUTENbHBIE B
MOJIOCTH Tejla C KPOBEHOCHOM W BBIICIUTENIBHONW CHUCTEMaMu. BelneneHue y 1o
MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M UX MPON3BOAHBIE.

PazapaxxuMocTe 1 peryssanus y opranu3MoB. Pa3apaknMocTs y OAHOKJIETOYHBIX Opra
peryJsiins y MHOTOKJIETOYHBIX pacTeHH. POCTOBBIE BeNeCTBa M UX 3HAUCHUE.
HepBHas cucrema u peduiekTopHas peryssiiuss y MHOTOKJIETOYHBIX >KMBOTHBIX.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputmMoB u mnporpamm s 3()(EeKTUBHOW (PYHKIMOHAIBHON aHHO
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKa

OpraHI/ISM YCJIOBCKA U €TI0 310POBLE

5.1

Opranbl U cucTeMbl OpraHoB 4enoBeka. OTIeNnbl TOJIOBHOTO MO3ra MO3BOHOYHBIX K
nyra. be3ycnoBHble u ycnoBHble pedrnekchl. ['ymopanbHas peryiasuus ¥ 3HIOKPUHH
JKene3bl SHIOKPUHHOW CUCTEMBI U MX TOPMOHBI. JleiicTBHE TOpMOHOB. B3ammMocBs3
I'mmoranamo-runoduzapnas cuctema. Pednekc u pednexkropHas ayra. beycinoBHbie u
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3amura opranuzma ot Oose3Heil. IMmmyHHas cuctema denoBeka. KieTounsiii u rymo
MPUOOPETEHHBINA CHCTIM(PUICSCKHI UMMYHHTET. TeopHusi KIOHAIBHO-CEJIEKTUBHOTO H
C.ToneraBa). BocmanurenbHbie OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO UMM
3a00JIeBaHUN

53

KpoBenocHas cuctema u e€ opransl. Cepiie, KpOBEHOCHbIE COCYJIbI M KpoBb. Kpyru kp
perysius

5.4

Hpixanue yenoBeka. Juddysus ra3oB yepe3 MOBEPXHOCThb KIETKU. JlpIxaTrenbHas
MOBEPXHOCTh. Perymsius npixanus. JpixarenbHble 00bEMBI

5.5

HI/IH_[eBapI/ITeJ'ILHaH CHUCTCMa YCJIOBCKaA. OTI[CJ'IBI MUIICBAPUTCIIBHOT'O TpaK
BHYTpI/IHOJ'IOCTHOG W BHYTPUKJIICTOYHOC IMUIICBAPCHHUC

5.6

[TokpoBbl u ux mpousBoaHsle. Opranbl BbiAeneHus. [louku. Ctpoenue u (yHKUIHO
CeKpenus U 00paTHOE BCAChIBAHHWE KaK MEXaHU3MbI paObOThI OpraHoB BeIIeaeHUsA. O0pa:

5.7

JIBr>KeHue yesnoBeKa: MbllieuHas cuctema. CKkeleTHbIe MBIIIIEI 1 uX paboTta. CTpoeHH

Teopus 3Bomtouuu. PazButue xu3Hu Ha 3emie

6.1

OpomonmonHas teopus Y. JlapBuna. IIpeanocbulku BO3HUKHOBEHUS JapBHHHM3MA.
JapBuHa.

JIBIOKy1IIMe CUIIbI 3BOJIIOLMH BUAOB 10 Y. JlapBuHY (BBICOKass HHTEHCUBHOCTb Pa3MHO
M3MEHYMBOCTb, O0pb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).
Odopmnenne cunrernyeckoi Teopuu 3somounn (CTI). HelitpansHas Teopust 3BOJI
6uosiorus. 3Hau€HHE YBOJIOIMOHHON T€OpUU B JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON




6.2

[lomynsus kak sjeMeHTapHas enuHuia 3Boouud. COBpEeMEHHbIE METOJIbl OLEH
CTPYKTypbl mnonyisiuuil. M3meHeHue reHooHAa MOMYJISIUU Kak 3JIEMEHTapHOe
reHeruyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPbI (ABMXKYIIHME CHIIBI) ABOMOLMK. MyTaroHHbli mponecc. Ko
TEHOB — CJy4ailHble HEHANpaBJIEHHbIE M3MEHEHHs 4YacTOT ajljiesied B MOIMYJIALUAX
Mzonsmumst momyssiiuii: reorpadudeckas (MpoCcTpaHCTBEHHAS ), OMOIOTHYecKas (Pempoy
EcrectBenHblii oT60p — HampaBistomui (akrop sBomouuu. Dopmbl  ecT
CTaOUIN3UPYIOLIUH, pa3phIBatolIni (AU3pynTUBHBIN). [lor0BOI 0T6OP.
[IpucnocoOaeHHOCT OPraHU3MOB KaK pe3yJbTaT MHUKPOIBOIIONUH. BO3HUKHOBEHU
Apomopdossl U unumoananrtanuu. Ilpumepsl mnpucnocobnenuit y opranuzmon. OTH
OpPTraHHU3MOB.

Bun, ero xpurepuu u ctpyktypa. BumooOpasoBaHue Kak pe3yiabTaT MHKPOIBOJIIOILL
BumooOpazoBanusa. Ilytm m  cmocoObl  BuIooOpazoBaHWs: ajutonaTpuueckoe (T
(PKOJIOTHYECKOE), «MTHOBEHHOEY (TIOJUTIIIONAU3AIMS, THOpUau3anusl). [[muTenbHoCTh
Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOPA3Hsl.

Ponp sBoMONIMOHHON OMONIOTMH B pa3pabOTKe HAay4HBIX METOJIOB COXpaHEHUs Ou
KODBOJIIOLIMS Mapa3uToOB U UX X031€B. MexaHu3mbl (GOpMUPOBAHMS YCTOWYUBOCTH K a
Hel

6.3

Metoabl W3ydeHHUs: MakpodBoytouuu. IlanmeoHTONOrHYECKHE METONbI H3YyUeHHs 3
(uoreHeTHYECKUe PsIbl OPTraHU3MOB.

buoreorpadpuyeckne meroasl wu3ydeHus oHBomtoruu. CpaBHeHwe (uopsl U
buoreorpaduueckue obnactu 3emiu. BUABI-DOHIEMUKH U PEITUKTHI.
OMOPHOJIOTHYECKHE U CPABHUTEIHEHO-MOP(OJIOTHUECKHE METOABI H3YYEHHUS HBOI
HBOJIIOIIMH OHTOT€HE3a U TMOSIBJICHUS HBOJIOIMOHHBIX HOBIIECTB. | OMOJIOTUYHBIE U aH
OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-TEHETHYECKUE, OMOXUMHUECKHUE W MaTeMaThu4de
I'omonoruynbie reHsl. COBpeMEHHBIE METOIbI TTOCTPOCHHUS (PMIIOTEHETUYECKHX JIEPEBbE
XpPOMOCOMHBIE MyTaIlUH U BOJIOIHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBWIIa) IBOJONUU. HeoOpaTUMOCTh 3BOIONUU. AmanT
TEMITOB 3BOJIOIUU

6.4

Hayunbie THmoTe3sl MpOMCXOXKIEHWS >KU3HW Ha 3emuie. AOHWOreHe3 W IMaHCIepM
3apOKICHUM KU3HU (KpealmoHU3M). [ 'UmoTe3a MOCTOSHHOTO CaMO3apOXkKACHUS KU3H
Penu, JI. Cnannannann, JI. [lactepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOJIOTHS.
OcHOBHBIE dTanbl HEOpraHWYecKOW HBoyrouu. [lmaneraphas (reojoruyeckas) 3
AOWOTEeHHBIN CUHTE3 OpPraHUYECKHUX BeIecTB 3 Heopranndeckux. OmpiT C. Munepa
n3 moHoMepoB. KoanepBatHas rumote3a A.M. OmapuHa, rumnore3a NEpBUYHOTO Oyl
runote3a [. Mémnepa. PubGosumser (T. Yek) m rumoreza «vupa PHK» V. TI'mn
BO3HHUKHOBEHHE MPOTOKJIETKH.

Hcrtopus 3emun 1 MmeToibl €€ n3ydeHust. Mickonaemble OpraHnuecKre OCTaTku. ['eoXpoH
1 abcomoTHas reoxpoHouiorusi. ['eoxpoHoornyeckas mKaaa: 30Hbl, 3PbI, IEPUOJIBI, ATIO
HavanbpHpie sTanbel opraHnyeckod sBosronuu. [losBieHne W 3BOIONUS MEPBBIX
BosnukHoBeHue nepBbix 3kocucteM. CoBpeMeHHble MUKPOOHbIE OMOIUIIEHKHM KakK aH
Crpomaronutsl. [IpokaproThl U 3yKapHUOTHI.




[IpoucxoxaeHue sykapuoT (CHMOMOTEHEe3). DBOIOIMOHHOE MPOUCXOKICHNUE BUPYCOB
OpraHu3MoB. Bo3HUKHOBEHHE OCHOBHBIX TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3Tambl JBOJIOIMHU BBICHIUX pacTeHuid. OCHOBHBIE apoMOpP(oO3bl pacTe
[losiBIeHHE CIIOPOBBIX PACTEHUN U 3aBO€BaHNE MMH cyld. CemeHHble pacTeHus. [Ipoun
OcHOBHbIE 3Talbl 3BOJIIOIMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBI
B3PBIB — TMIOSIBIICHHE COBPEMEHHBIX THMOB. [lepBhie XOpmoBbie KUBOTHBIC. JKHU3HB
[Tpoucxoxaenne ampuodbmii n pentunuii. [IpoucxokaeHNe MIICKOUTAOIINX U IITHII.
OcBoeHune 6ecro3BOHOYHBIMU U TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3zButne »xu3HM Ha 3emiie MO 3paM M TMEpUOJAM: apxei, MNPOTEpPO30H, Male
XapakTepUCTHKa KJIMMaTra M TeoJorudyeckux mporeccoB. llosBnenue wu  pa
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBbie BBIMHpaHUSI — OKOJOTHYECKHE KPHU3HUCHI Mpouuioro. [lpuumHbl ©
CoBpeMeHHBIH 3KOJOTHYECKUI KPU3HC, €F0 0COOCHHOCTH

6.5

Pazgensr u 3agaun anTpornonorud. Metoasl antponojorud. CTaHOBIEHUE TPE/ICTaB
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoncTBO yenoBeka € KMBOTHBIMM. CHcTeMaTH4ecKoe MoJiokeHue uenoBeka. CB
KUBOTHBIMH:  CPaBHHUTEIBHO-MOP(}OJIOTHYECKHE, SMOpPHOJIOTHUECKUE, (PU3HOIIOrOo
OTnnuns yenoBeKa OT KUBOTHBIX. [IpAMOX0XkK/I€HNE U KOMIUIEKC CBA3aHHBIX C HUM IIp
Y BTOPOW CUTHAJIbHOM CUCTEMBI.

JBrkynue cuibl ((hakTopsl) aHTpOIIOTeHe3a: Onosorudeckue, cornuanbasie. COOTHOMI
(akTOpOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJAMM AHTPOIIOT€HE3a. ABCTPAJIONUTEKN — JBYHOTHE NpeaKu mroaeil. Yen
opynuii Tpyna. YeoBek MpsMOXOASIIMN W TIEPBBIA BBIXOJ JIOJeH 3a mpenensl Ad
oOIIMil TpeoK HEeaHJEpTaIbCKOrO 4YeJIOBEKa M YeJOBeKa pa3yMHoOro. YemoBek
XOJIOJHOTO KJMMaTa. YenoBeK pa3yMHBbIH COBPEMEHHOIO THUIA, JCHHCOBCKMM 4e
npenenamu AQpuk.

DBONIIOLIUST  COBPEMEHHOTO 4eJioBeKa. EcCTecTBEHHBIN OTOOpP B MOMyNSALUSX Yel
nonumopdusm. [TomynsimonHsie BOTHBI, peiid reHoB, Murpanus U «3¢¢GexT 0cHOBa
YeJloBeKa.

UYenoseueckue pacbl. [lonstme o pace. bonbmme pacel: eBponeouaHas (eB
(’xBaTOpHaNibHAs), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCcKasi). BpeMs u myTu paccenex
YenoBeYecknx pac. Haydnas HecocTOSTenbHOCTh pacu3Ma. IIpucrnocobieHHOCTD
OKpy>Karomien cpeapl. BrusiHue reorpaduueckoii cpesl U aperida reHoB Ha Mopdoor

DKOCHUCTEMBI U IIPUCYILIHE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b 3KOJOTUH C IPYTUMHU HAyKaMU.

Metonap! sxosoruu. [lonessle HaOMOAEHN. DKCIIEPUMEHTHI B IKOJIOTUU: TIPUPOIHBIE
9KOJIOTUU. MOHUTOPUHT OKPYXKAIOIIEH CPEeIbl: JTJOKAIBHBIN, PErHOHAIBHBIN U T7100abH

7.2

Dkojorudeckre (GpakTopel U 3aKOHOMEPHOCTH X AeiictBus. Knaccudukanus skoso
OuoTuveckue, aHTpornoreHHsie. O0IIKe 3aKOHOMEPHOCTH JIEHCTBUSL HKOJIOTHUYECKUX
[npenrens, F0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3
AbGuotnueckue (akropbl. CBeT Kak dKojorudeckuid ¢akrop. JleicTBue pasHbIX
OpraHU3Mbl. OKOJIOTMYECKHUE TPYMIbl PACTEHHH W JKUBOTHBIX 10 OTHOLICHUIO K




DOTONEPUOAU3M.
Temnepatypa kak skosiornyeckuii ¢akrop. JlelicTBue TemnepaTypsl Ha OpraHu3Mbl. 11
OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocts kak skonorndyeckuid gaxtop. IIpucnocobienuss pacteHuit K noaaepx aHu
pacTeHuil o oTHOIIEHUIO K Bojie. [IprcrnocobneHnst KUBOTHBIX K U3MEHEHHUIO BOJHOTO P
Cpenpl  oOWTaHUS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JyIIHAsi,  IIOYBEHH
BHyTpuopranuzMeHHas. Ou3nko-xumMuueckre 0COOEHHOCTU Cpell OOUTaHHsI OpraHu3M
KU3HU B Pa3HBIX Cpeaax.

buonornueckue putmbl. BHemnHue u BHyTpeHHuEe puTMbl. CyTOYHBIE W TOAWY
OpPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

Kusznennsie popmer opranuzmoB. [lorstue o xxuzHeHHOU dopme. KuzHeHHBIE DHOp
KyCTapHUYK{, MHOTOJICTHHE TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (QOPMBI KUB
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue daxkTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYPEHIUS, XHII]
[lapazutu3Mm, Koomepauusi, MyTyajdu3M, KOMMEHCalIM3M (KBapTUPAaHTCTBO, H
B3anMOJIeHCTBUS (Tonuueckue, popuueckue, pabpuyueckre). 3HaueHHe OMOTUYECKUX B
OpPraHU3MOB B cpezie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU HOITYJIAINH. HOH}’J'ISIIII/ISI KaK OMOJIOrMYecKas CHCT

¢usnueckux OapbepoB M OCOOCHHOCTEH OMOJOTMH BUAOB B (POPMHUPOBAHUH MPOCTP
OcHOBHbIE MOKa3aTeNU MOMYJISALNN: YUCIEHHOCTD, MJIOTHOCTh, BO3pacTHAs U 1OJI0Bas
TEMII POCTa, CMEPTHOCTb, MUTPALUSI.

DKojorudeckas CTpykTypa mnomyisiuuu. OLEeHKa YHCIEHHOCTH nomyssiuuu. JluHa
buortnueckuii noreHIMaN nonyssiuU. MoaenupoBaHue AMHAMUKK nomyssuuu. Kpus
KpuBbie BeDKMBaHUA. Perymnsius 9ucIeHHOCTH MOMYJISIUI: POiIbh (GaKTOPOB, 3aBHUCS
DKOJIOrM4ecKue cTpareruu BuaoB (r- u K-ctparerun).

[TonsTrie 00 »dKojormueckod Huie Bujpa. Mectoobutanue. MHOromMepHas MOJ
XarunHcoHa. Pazmepsl sxostorndeckoil HUIIM. [loTeHnmanbHas U pealn30BaHHAs HALI
Bun kak cucrema nomynsuuil. Apeanbl BUAOB. Buabl M HMX KU3HEHHBIE CTpaTer
MHTpaLUi )KMBOTHBIX. bHOJIOrMdyeckne NHBa3uu 4y KEPOJHBIX BUJIOB

7.4

CoobmectBa opraHu3moB. buorieHo3 u ero cTpykrypa. CBs3M MEXIy OpraHu3Ma
otkpeiTasg cuctema (A.Jx. Tencnu). dyHKIIMOHAIBHBIE OJOKW OPTaHU3MOB B JKOC
penyueHtsl. Tpoduueckue ypoBHH. Tpoduyeckue mnenu u cetu. AdGuormueckue O
sKocuctemax. KpyroBoport BemiecTB v MOTOK SHEPTUH B 3KOCHUCTEME.

OcCHOBHBIE TTOKa3aTEIN FIKOCUCTEMBI. briomacca 1 MpoAyKius. IKOJOTHYECKUE TUpaMU
HanpaBnenHble 3akOHOMEpHbIE CMEHBI COOOIIECTB — CyKleccud. [lepBUUHBIE U BTO
AHTpOIIOTeHHBIE BO3/IUCTBUS HA cyKieccuu. KimmmakcHoe coobmiecTBo. bruopaznoobpa:
— OCHOBa YCTOMYMBOCTH COOOIIIECTB.

[Ipupogubie  3KOCUCTEMBI.  AHTPONOT€HHBIE  KOCHUCTEMBI.  ATPOIKOCHCTEMA.
AHTPONOTEHHBIMU U MPUPOTHBIMU HKOCHUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMITIOHEHTHI ypbOoskocucteM. ['opoxackas dmopa u ¢
(daynbl. buonornueckoe U X03sIMCTBEHHOE 3HAYEHHE arpodKOCUCTEM M ypOOIKOCHUCTE
OCHOBHBIX B3aMMOJIEHCTBHI OPraHM3MOB B SKOCHCTEMAX.




[IepeHoc sHEpruM M BEIIECTB MEXKIY CMEKHBIMU SKOCUCTEMAMH. Y CTOWYHUBOCThH Opra
YCIOBHUAX €CTECTBEHHBIX U @HTPOITOTE€HHBIX BO3/ICUCTBUM

7.5

buocdepa — obmerianerapaas 06071049Kka 3eMITH, T/Ie CYIIECTBYET UM CYIIECTBOBAJA
o6uocdepe. Obmactu 6mocdepsr u e€ cocras. JKnuBoe BeniecTBo OHochepsl U ero PyHKIL
3aKOHOMEPHOCTH CymiecTBOBaHus Ouocdepsl. OcobeHHOCTH OMocheprl Kak TI00
paBHOBecue B 6uocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUECKUE ITUKIIBI (yTiaep
ounocdepe.

3onaneHOCTh OHMOCchepbl. [loHstTne o Onome. OCHOBHBIE OHOMBI CYyIIH: TYHIP

IMUPOKOJMUCTBCHHLBIC JiE€Ca, CTCIIM, CaBaHHBI, ITYCTBIHHW, TPOIMMYCCKHUE JI€CA, BBICOK
YKUBOTHBII MUp OMOMOB CYIIH.
CtpykTypa u QyHKIHS KHUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIMana u 6rnocdep

7.6

DKOJIOTHYECKUE KPU3UCH M MX NMPUYMHBI. Bo3nelicTBue yenoBeka Ha Ouochepy. 3arp
BO3/yXa. 3arpsi3sHEHHE BOAHOHM cpenpl. OxpaHa BOAHBIX pecypcoB. PaspymieHue mo
W3menenne kimmara.

AHTPOIIOr€HHOE BO3/ICUCTBME HAa PACTUTEIbHBIM M dKUBOTHBIM MUp. OXpaHa pacTUTENb
MIPUHIIMIIBI OXpaHbl puposl. KpacHsie kHUru. Ocob0 oxpaHseMble IPUPOIHBIE TEPPU
Y 300JI0THYECKHE MapKU.

OcHOBHbIE TPHUHILMIIBI YCTOMYMBOIO pa3BUTHS 4YelOBeYecTBa W mpuponbl. Pamwu
coXpaHeHHe OMOJIOTHYECKOTO pa3HOOOpa3us 3eMiTn




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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