MUHOBPHAYKU POCCUUCKOM ®EJIEPAIINA
DejiepaibHOE TOCY/[APCTBCHHOE aBTOHOMHOE 00pa30BaTeIIbHOC YUPEK/ICHHE BBICIICIO 00pa3oBarus
«HoBocuOMpekuii HalMOHAILHBIH HCCIIC/I0BATCIILCKUI TOCYJIAPCTBCHHBIH YHUBEPCHTETY
(HoBocubupckuii rocy tapersennpiii ynusepeurer, HI'Y)
Crpykrypnoe nojapasiejienne HoBocudupekoro rocy/1aperBeHnoro ynusepenrera —
Cuennaj n3upoBanubiil yaeono-nayunstii nenrp Yuusepenrera (CYHIL HI'Y)
MunucrepeTBo HayKu U Bbiciero odpasosanust Poccuiickoit dejiepanuu

COI'JTACOBAHO YTBEPXJIEHO VTBEPXKJIAIO
3amecturels aupekropa 1o YP | Ha 3acetannu yuenoro cosera | Jlupekrop CYHIL HI'Y

/‘ CYHILHI'Y
d,fz(/lk'l‘pOBCKaﬂ 0:B: ) IIporokos Ne 48 A Z~ ( llexpacona JL.A.)

23 nosidopst 2023 1. or 23 nosidpst 2023 1. 23 nosiopst 2023 1.

PABOYAS [TPOT'PAMMA
yueonoro npeavera «buosorus» (Yriydennniii yposeusn)

jutst 10-11 kiraccoB cpejiero o01ero odpazoBanus,

'l'pCXI‘OJlH‘{IIMﬁ HOTOK, XUMHKO-OHOJIOIHYCCKUA llp()(l)l’llll)

3ane;tyronmii kKade (poii eCTeCTBEHHBIX HayK

Jlsivunuig Ipuropuit Mouceesuu, j1.0.11., ipodeccop

Hosocubupcek 2023



MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorusa" (nanee - 6M010r1us) Ha YpOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepalibHOM pabodeil mporpamMmbl
BOCITMTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CoraacHo
nonoxenusM GI'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, U3ydaeMble Ha yIiyOJIEHHOM
YpOBHE, SIBISIOTCS criocoOoMm muddepeHnuanuu oOydeHUs Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaXKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH OBITh OpPHUEHTUPOBAH HA MPHOPUTETHOE pEIICHHE
00pa3oBaTeNbHBIX, BOCIUTATENBHBIX U PA3BUBAIOIIMX 33]ad, CBS3AHHBIX C MpodopueHTanuein
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOMN, SKOJIOTHEH, ICUXOJIOTHEeH, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Tporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHue O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypUpOBaHHE IO pas3jieiiaM U Temawm,
pacmpeziefieHue 1o KjiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHHS YUeOHOro MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
IIPEEMCTBEHHOCTH C W3Y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOLIEro 0O0Opa30BaHUA,
Onarogaps yemy MpocMaTpUBaeTCs HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHMUS,
HKOJIOTMYECKOTO MBILUICHUS], MPEACTAaBIECHUI O 3J0pOBOM 00pa3e >KU3HM, HAa BOCIHMTAHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO K 1aHupyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTaM 00y4YeHHUs U
B ()OPMUPOBAHNUU OCHOBHBIX BHMJIOB y4€OHO-TI03HABATEIbHOU AEATEIBHOCTU OOYyYarouuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebublit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsS 3aBeplIaeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOMN U KJIETOYHOU OMOJIOTUH, SMOPHOIJIOTUN
U OMOJIIOTUM DPA3BUTHSA, T'€HETUKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEeHUs U
DKOJIOTHH.

N3yuenue yuebHoro npeamera «bronorusi» Ha yriayOJeHHOM YpOBHE OpUEHTHMPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHoro oobpasoBaHusi. OCHOBY €ro coaep)kaHus
COCTaBJIIET CHUCT€Ma OHOJOTMYECKUX 3HAHWUH, MOJYYEHHBIX IMPH H3YyYEHHU OOYYarOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTYy4aroT pa3BuTHe. Tak, pacIIMpeHbl U yriryOaeHbl
Ouosornyeckre 3HaHHUA O PACTEHUSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeJoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJIB30BaTh KAK OPUEHTHUPHI IS



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
OBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHCHHsI OHOJOTHYECKOro pasHooOpa3us
wianetel. Tak, B 10 kiacce H3ydaloTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW OuoJoruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHUA OOydYaloIMXcs MO OOTaHWKE, 300JIOTHH, AHATOMMHH,
¢dusnonornu venoeka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI YKOJIOTHH H
y4eHue o ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OHOLIEH03a, AKOCHCTEMBI, O BBIAAIOIIUXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0yJaroIIMXcsi K OMOJIOTHU
HapSITy CO 3HAYUTEIIEHBIM 00bEMOM TEOPETUIECKOTO MaTepuaja B COJEPKaHUU IMPOTPAMMBI 110
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens nzyuenus ydyebHoro npeamera «buonorus» Ha yriayOon€HHOM ypoBHE — OBIAJCHHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHHE YMEHUI NCIIOB30BATh 3TU 3HaHUA B POPMUPOBAHUU UHTEpEca K
onpeAenéHHON 00acTH MPo(ecCHOHATBHON NEATEIBPHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

JlocTuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriiyon€HHOM ypoBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYJISIIHS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HayK (MOJEKYISIpHON U KIETOYHON OMONIOTHH,
AMOPHOJIOTUN U OMOJIOTUH PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHH), METOJAaMH  CaMOCTOSITEIBHOTO  MPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOmoaeHUe, H3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIMKOM; YCTaHABIMBAThH CBSA3b MEXK/IY Pa3BUTHEM OUOJIOTUU U COLIMATHLHO-I9KOHOMUYECKUMU
¥ OKOJIOTHYECKUMHU MPOoOIeMaMy 4eTTI0OBEUeCTBA; OLIEHUBATH MOCJIECTBUS CBOEH AESITENEHOCTH 11O
OTHOIIICHHUIO K OKPYXKAIOIIEH MPUPOIHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3I0POBBIO



OKPY’)KAIOIIMX JIFOJIeH; OOOCHOBBIBaTH M COOJIIOMATh MEPHl MPOPUIAKTUKH HHOEKITMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
JKU3HEACSITEIIBHOCTH B YPE3BbIUAMHBIX CUTYyalUSX MPUPOJHOTO M TEXHOTEHHOIO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAHUM, pelIeHUs OHONOTMYECKUX 3a7ad, MOJEIHUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B MPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuobpereHne 00y4YaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIONOIH30BAHUN
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 370POBBS M 3J0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npoduIaKkTUKy 3a00J1eBaHmil, o0ecreueHrne 0€30MacCHOCTH KUZHEIEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYalUAX IPUPOIHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTrMYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOONPEJEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEpECAMM M HOTPEOHOCTIMU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX Ha HM3y4YeHHUE OMOJOTMU Ha YriyOJeHHOM YpOBHE
cpemHero obmiero oopazoBanus, cocrapiser 204 Jaca:

B 10 ximacce — 102 gaca (3 gaca B Hezlemo),

B 11 ximacce — 102 gaca (3 gaca B HelemIo).

OT60p OpraHU3aIMOHHBIX (POPM, METOJIOB U CPENICTB O0YUEHHS OMOJIOTUH OCYIIECTBIISAETCS
¢ yuéTtoMm crienuuKd ero coaep kaHus M HaAIMpaBICEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YeHUHM OMOJIOTMH Ha YriyOJEHHOM YpOBHE SIBJISETCS
MpoBeJcHNE JIa0OpAaTOPHBIX W MpakTUdeckux pador. Takxke yuacTue oOydaromuxcs B
BBITIOJTHEHUH IPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMaTHKa KOTOPBIX OMPEeNsaeTcs
YYHUTEJIEM Ha OCHOBE UMEIOIIUXCSI MAaTEPHAIIBbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCJIOBUU.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJapcTBeHHOM uToroBout arrecranuu (I'A).

Tema 1. Bnosorus kak Hayka

CoBpeMeHnHas OMOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHnaMeHTalIbHBIE, NPUKIAIAHBIE U
IIOHUCKOBBIE HAYYHbIE UCCIIEIOBaHUs B OMOJIOTHH.

3HayeHue OuoJorMM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annbie ¢ 6nonorueil. 3HayeHre OMOJIOTHH B IPAKTHYECKON JIEATEILHOCTH
YeJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JdemMoHCcTpaunu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mengens, B. U. Bepnanckwii, U. I1. [1asnos, 1. 1. Meunukos, H. 1. Baswios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUU C IPYTMMHU Haykamm», «CucremMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ounosnoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XMMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTb W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
MU3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, HOIYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipomeccsl, MPoUCXoAiIe B KUBBIX cUcTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
Kuzsp kak popma cymectBoBaHus MaTepuu. Hayku, n3ydaromiye KUBbIE€ CUCTEMBl Ha pa3HBIX
YPOBHSX OpraHU3allu.

N3yuenne xuBbIX cucteM. Metoabl OGuonorndyeckoil Hayku. HaGmronenue, maMmepenue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o 3aBUCMMOH M HE3aBHCHUMOM
nepemeHHoil. IDmanmpoBanme skcnepumenrta. [loctaHoBka M mpoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocToBepHOCTh. Pazdpoc B 6roiornueckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOIOrMYeckue cucTteMbl,
«CBoiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIIETKN», « TKaHH ’KUBOTHBIX», «CUCTEMBI OPraHOB YEJI0OBEYECKOIO OpraHn3May, «brnoreonenos»,
«buocdepay, «Metoabl U3ydeHUS KUBOU IPUPOIBI».

O6opynoBanue: 1abopatopHOe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHME pa3IMYHBIX METOAOB IPU H3YyUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosorust Kierku



Knerka — cTpykTypHO-(yHKIMOHANIbHASL €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCUpoBaHHLIX Kiemokx. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBI MHUKpOCKOMm», «VcTtopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeTONOB KJIETOYHOH Ouosoruu (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUHM KIETKH, TEIUIOPETyJIALHUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyibl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enxoB. buonorunueckue GpyHkiun 0enkoB. [lpuonut.

VYraeBoasl. MoHOCAaxapuabl, AUCAXapHIbl, OJIMTOCaXapybl U onucaxapuipl. OOmui niaxn
CTPOEHUs U (PU3UKO-XMMHUYECKUE CBOMCTBA yIiieBoA0B. bronornueckue GyHKIMH yriIeBOAOB.

Jlumuael.  TmapodmneHo-THIpOdOOHBIEe  cBoiicTBa.  Kmaccudukammss — mummmos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradga. Crpykrypa JIHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (YHKIIUU B KJIeTKe. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHEe M OMOPHU3UYECKHEe MCCIEOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTypbl Ouomousiekyn. Mooeruposanue cmpykmypovl u  QyHKyui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IIPHUPOJE»,
«Pacnipenenenue XuUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHue MoJeKyJibl ATDy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKash M IMpokaproTHueckas. CTpyKTypHO-()yHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PaGora
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTUuKyiayMa. Mexanusm wuanpasnenuss oenkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
SHIIOIIA3MATHYECKU peTukyiryMm. CekperopHast ¢yHKms anmapara [ombmku. Moougpukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
MukpoTtpyOouku. Krnertounslii mentp. CTpoeHHe U JBHXKEHHE JKI'YTMKOB M PECHHUYEK.
Muxkpotpy0Oouku ruToriasmel. LlenTpuons. berku, accoyuupoganuvie ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benrku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KieTKW», «CTpoeHne MUTOXOHIpUW», «Snpo», «CtpoeHune
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepOTPOHBIA. YUyacTrue KUCI0poa B OOMEHHBIX MPOLECCax. DHEPreTHUECKOe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakuil KIeToyHoro Metabonusma. epMeHTHI, UX CTPOSHHUE, CBOWCTBA U MEXAaHU3M JICUCTBHUS.
Kodepmentsl. OTnnyns ¢pepMEHTOB OT HEOPraHMUECKHUX KaTaiau3aTopoB. benku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (HDOTOCHHTE3A.
Brnusinue paznudabix pakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.

XemocuHTte3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

[Toprpetsr: k. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha pUMepe
aMHJIa3bl WM KaTaasbl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMK: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK ¢ sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anus TeHOMa y MPOKapUoT U
9YKapHOT. Perynsius akTHBHOCTH T€HOB Y TPOKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsiiys 0OMEHHBIX MTPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrble 3a00neBanus 4enoBeka, :’KuBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonozuu u meouyure. Ilpoepammupyemole ¢hyHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoOHCTpanun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
MpoIecCcoB, mpoTekatonmux B uHTepdase. [logroroBka kinetku kK genenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmmkanumu  JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomer. Ctpoenue xpomocom. TeroMepsl 1 TeoMepasza. XpOMOCOMHBII
Ha0Op KJIETKH — KapUOTHUIL. J{MIIOMIHBIA M TarulouAHbIA Habopel XpomMocoM. ['omonornynbie
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsamust MuTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTodHasi THOENh —
arornTo3.



Knerounoe sapo, XxpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOCHUS U KU3HENEATEILHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu KUBOTHBIX U Y€JIOBEKA. TUITbI )KUBOTHBIX TKAHEH: SMHUTENUATIbHAS, COSAUHUTEIbHAS,
MblIlIeyHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMI U PACIONOKEHHs] TKaHEe B opraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pECHHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3MbI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranu3zmoB. [lormomieHre BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacrenusmu. [luTaHue >KUBOTHBIX. BHYTpHUIOIOCTHOE W BHYTPHUKIETOUYHOE MHUIIIEBAPEHUE.
[lutaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. Jlpixanue sxuBoTHBIX. uddy3us razoB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenbHas moBepxHOCTh. JKaOepHoe W JIErodHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHUs JIETKUX IMO3BOHOYHBIX >XMBOTHBIX. JlpIxaTenbHasi cucTemMa uenoBeka. MeXaHu3m
BEHTWIAINH JIETKUX Y NITUIl 1 MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxateabHbie 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYAbl W KpoBb. Kpyrum KpoBooOparieHus.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
CoxkpatutenbHbie Bakyosau. Opransl BeieneHus. OuibTpalus, cCeKpenus 1 00paTHoe BCaChblBaHNE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIUTENILHON CUCTEMaMU. BpljiesnieHre y TO03BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U LUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
BpoxaéHaplii W TpHOOPETEHHBIA  crieU(PUYECKU UMMYHUTET. Teopuss KIOHAJIBHO-
cenektuBHoro nmmyHnurera (I1. Opnux, ®@. M. Bepner, C. Tonerasa). BocnanutenbHbie OTBETHI
Oopranu3MoB. PoJib BpoXIEHHOTO UNMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUMN.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpanun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOW IIACTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpaenurensHas cucteMa», «JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIIb, « MMyHUTETY,
«Kumegnononoctaeie», «CxeMa muTaHus pacTeHui», « KpoBeHOCHBIE CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe HA0KIEBOTO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONIUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHue 7S IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmana u 0eJKoB moj AeicTBreM (GEepMEHTOB, 00OPYI0BaHKE AJIs IE€MOHCTPAIIMU OMBITOB 11O



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y ;kuBoTHbIX. [1onoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooree3. CTpoeHUe MOJOBBIX KIIETOK.

Om1o10TBOPEHHE W IMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgocenesza. Ctaaguu SMOPHOTEHE3a )KUBOTHBIX (HA MpuMepe Jsarymku). JpoOienue.
Tunbl apobnenus. /Jemepmunuposantoe u HedepmMuHuposannoe opobuenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHBAIOIIETOCS 3apOIbIIa (AMOPHOHATbHAS MHTYKITWs ). 3aKJIaIKa TUIaHA CTPOCHUS JKUBOTHOTO
KaK pe3yJIbTaT UepapXUIeCKUX B3aMMOJICHCTBHI IeHOB. BiusiHue Ha YMOPHOHATILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIICH CPeIbl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pazButue. Pa3Butme ¢ MeTamMopdo30oM y OCCIIO3BOHOYHBIX M IO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. akTOpbl PETyIsIUUMU POCTAa JKUBOTHBIX U yenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh Kak OMOJTOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl 1 cxeMbl: «BereratnBHOe pa3sMHOXKEHUE», « THUIIBI 0ECIONIOro Pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHAIb», «Pa3sMHOKeHHE OIBIVICHB», «Pa3sMHOXXEHHUE THIAPBIY,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaANU OHTOreHe3a», «[Ipsamoe u HenpsiMoe pa3BuTHeE», «PazBuTHe MalCKOro KyKay,
«Pa3zButne capanum», «Pa3Butne mnsArymkuy», «JIBoifHOE OIIOAOTBOPEHUE VY IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOM KanycTb», «JKM3HEHHBIN LUK MXa», <« ) KU3HEHHBIN IUKJI TAOPOTHUKA, « KN3HEHHBIN
LUK COCHBD.



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKII pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IEHbl, aJbTEPHATUBHBIE INPU3HAKH, JIOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTHYECKHM, IUTOIOTUYECKUI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpermupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOPUIOB
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeUIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Paboter T. Moprana. CueryieHHoe Hacae10BaHNE
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMIJICHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lmedorponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoXecTBEHHBIH ayulenu3M. B3auMmoJeicTBHE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acmeKThl KOHTPOJISI M U3MEHEHUS! HACJIeICTBEHHOM MH(pOpMAIMU B MOKOJIEHUSIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «HemnonHnoe noMmunupoBanue», «ClenieHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajieIn3M», «B3anmonercTBre reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{po3odumnay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue TreHoTHNa M cpeabl npu (opMupoBaHuH (eHoTHna. V3MEeHUYMBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
U3MEHYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTainmonHass W3MEHYMBOCTb. BHbl MyTaluui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYUMPOBAHHBIE MYTalMH. SIIepHBIE U MMUTOILIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemurxa u 3NUEHOMUKA, DPOJb INULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u cxembl: «Bunabl u3meHUnBOCTHY, «Moau@UKaMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTuBHAs H3MEHUYUBOCTEY, «Meto3y», «OmnoaoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buapl myranuin.

OOGopynoBaHue: >KMBbIE W TepOapHbIe HK3EMIUISIPhl KOMHATHBIX PACTEHUW, PUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIIEIOBaHMUS T'€HOMa YellOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUHM, MOJIEKYJISIpHO-TeHETUYeCKud. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUEHUU TIeHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTnyeckas padbora «CocTaBjIeHHE U aHAJTIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COpT, MOpoOJ1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
pAloOB B HacieACcTBeHHON m3meHuuBocT H. M. BaBuiioBa, ero 3HaueHue Uil CEJIEKIMOHHOU
paboThL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. McnbiTanue nmpousBoAUTENe 1Mo MOoToMcTBY. OTOOp MO
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KYyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PEIAaKTUPOBAHUS U MeTOA0B pekoMOnHaHTHBIX JJHK mis momyuenus
HCXOAHOTO MaTepHalia Jijisl CEJIEKIUH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioqusi MEXKBHAOBBIX THOpUIOB. JlOCTMIKEHUS CENIEKIIMU pacTeHUN U
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETMYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM U HX JUKUX
poauYei I CO3aHUsI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO03SMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM quciie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJIoTui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIbIO NTOJIyYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTpEYaroIuecs B IPUpoie ONOCUHTETUYECKHE TYTH.

Kiterounass umHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U T'€HHasl MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
VUHXCHEPUU.

Menuuackue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTU, CO3JaHUs KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHKEHEPUI».

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IlogyyeHrne MOITOYHOKHUCIBIX POAYKTOBY.

Ikekypeust «brorexHonorus — BaxkHeil1as Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkeHue U pa3BUTHE IBOJTIOIHOHHBIX MPEACTABJIEHUA B OMOJI0THI
OpommononHas teopust Y. Jlapuna. [Ipennoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y HayyHas aesaTenbHocTh Y. JlapBuHa.



JBuxkyue cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOXKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAST Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonaein, /. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuew)», «JlectHuna xKuBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GOopMHPOBAHUS IPUCIIOCOOICHUN Y PACTEHHM 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectsus Y. Jlapsuna», «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cymiecTBOBaHUE, «Iloposl romyoeit», « MHOroobpasue KyabTypHBIX (HopM
KanycTs», «llopoapl JOMamHMX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBBbIX BuAOB (o Y.
HapBuny)», «CxeMa COOTHOLICHHUS IBWXKYIIUX CHJI 3BOMIONUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHUYECKOI TE€OPUU HBOIIOLIUNY.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3neMeHTapHas eAuHuLa 3BoyolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHUE. 3aKOH reHeThdeckoro pasHoBecust Jx. Xapmau, B.
Baitn6epra.

OnemeHTapHble (DAKTOPHI (IBMDKYIIME CHIIBI) JBOJIONMH. MyYTalMOHHBIA TpoIecc.
Komb6unarupHast usmeHuuBOCTh. peli reHoB — cirydaliHble HEHANPaBICHHbIE U3MEHEHUS YaCTOT
amneneid B nonynsanusax. Jddext ocHoBarenss. Ipgexm dymuviiounozo eoprviuika. CHudiceHue
2eHeMmuU4ecKo20 pasHoobpasus: npudunsl u cieocmeus. Ilpossnenue sgpghexma opetigha cenos 6
oonvwux u Manvix nonyiayusx. Murpamun. V3onsamus  momynsnuii:  reorpaduveckas
(mpocTpaHCcTBeHHAas ), Orosoruueckas (pernpoyKTUBHAs).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MPYIOUIMH, paspbiBatomuil (qu3pyntuBHblif). IloioBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[TprcniocoONeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnoco0aeHuit y opranu3mMoB. ApoMop¢ho3sl 1 uanoanantauuu. [Ipumeps! nprucrnocobaeHuii y
OpPraHu3MoB:  MOp(QOJOrHYecKUe, (PU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue kak pe3yibTaT MUKPOIBOIIOLUH.
M3onsauuss — xiaroueBoil ¢akrop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOe (SKOJIOTHYECKOE), «MTHOBEHHOE»
(monummonan3anus, rudpuausans). JJIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Posnb  »BOMIOIMOHHOM OuoONOrMM B  pa3pabOTKE HAyYHBIX METOJOB COXPAaHEHUS
61opazHooOpazus. MUKPOIBOIIONUSA W KOIBOJIOLUS IMapa3sUTOB U HMX X035eB. MexXaHH3MbI
bopMHUPOBaHHS YCTOMIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoOHCTpanun

[Toprpetsr: C. C. YerBepukos, J. Maiip.

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTbY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBKyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHULIBI JaypcKoi», «IlomyssiuoHHbIe BOJHBI YHCICHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHHEY, «MHIycTpranbHbIin MEJIAHU3MY, «OKuBble HCKOIIaeMBbIE»,
«IIoKpOBUTEIIBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemynpexnaromas oOKpacka >KHBOTHBIXY,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurtepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa Buaa B 1pupoae», «CrocoOsl
BugooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHMe TPEX  BUAOB  JIAHABILEH,
«DKOJIOTHYECKOE BHJ1000pa3oBaHMe BHMJOB cHHUL, «llomumiaonasl pactenmit», «KamyctHo-
peneyHbId THOPHUIY.

Ob6opynoBanue: repdapuu pacTeHHA, KOJUIEKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEepel C
IpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJEHHM, yydesna NTUL U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BbisiBIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 110 MOP(OJIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

Meroas! n3ydeHuss MaKpodBOIIOLHH. [[aIeoHTOIOrMYeCKEe METOIBI U3YUEHUS IBOJIIOLUN.
ITepexonnbie (GOpMBbI U PUIIOTEHETUYECKHE PSIJIbI OPIaHU3MOB.

buoreorpapuueckue Metonsl uszyudeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduueckue odnactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHONIOTHYECKUE U CPABHHUTEIBHO-MOP(]OIOTHYECKHE METOIbI M3YyYSHHS ABOJIOIHH.
I'eHeTnyeckue MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHHS JBOJIIOLMOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHaJIOrM4YHbIE OpraHbl. PyquMMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIJIIpHO-
FEHETUYECKHUEe, OWOXMMHUYECKHE M  MAaTeMaTU4YeCKUE METOAbl HM3YYEHHS  SBOJIIOLMH.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWjia)  3BONIOUUHU. [lpunyun  cmenvl  PyHKYul.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUM Psifl JTOIAAN», «APXEONTEPUKC», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3eminy, «Jlpelid koHTUHEHTOB», «PemukThl»y, «HavanbHble cTagum SMOPHOHAIBHOTO
pa3BUTHS O3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOrMUHBIE U aHAJIOTUYHBIE OPTaHb), «PyIuMEeHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpbl 4YeJIOBEKa M IIMMIIaH3e», «[JIaBHblEe HampaBIeHUS
ABOTIOITUNY, «OO0IIHE 3aKOHOMEPHOCTH SBOJTIOLINI.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMUYHBIX, PyJAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE »KU3HU Ha 3eMie

HayuHnble rumoTespl MpPOMCXOXKIEHUS >XKU3HM Ha 3emsie. AOuoreHe3 M NaHCIEPMUS.
JloHay4HbBIE TPEICTABICHMSI O 3apOXKACHUU JKU3HM (KpealuMoHM3M). ['mnore3a MOCTOSIHHOTO
camo3apOo>KJIeHUs KU3HU U €€ ornposep:keHue onpltaMu @. Penu, JI. Cnannanuany, JI. ITactepa.
[TpoucxoxaeHne XU3HU U aCTPOOHOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHUX.
OmnsiT C. Muutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHOMepoB. KoanepBaTHas runoresa
A. W. Omnapuna, rumnoreza nepsuyHoro OynboHa J[k. XomjaeiHa, reHeTH4eckas rumore3a I.
Mémnnepa. Pubosumsr (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpaH
Y BO3HUKHOBEHUE MPOTOKJIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEHHE W 3BOJIIOLHUS MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX SKocucTeM. COBpEMEHHBIE MHUKpPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenne 3ykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pactenuii Ha cyury. [losiBieHne ciopoBbIX pacTeHUI U 3aBoeBaHue UMU cylid. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpa0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOJIOIMS TO3BOHOYHEIX. [Iponcxoxaenne ampuOuil 1 penTHIIni.
[TpoucxoxaeHne MIICKONMTAIUX W NTUll. [lpuHnun xmodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue u3HM Ha 3emiie 10 3paM U MEepUoaM: apXei, MpoTepo30H, Naneo30i, Me3030M,
KaifHO301. O01Iast XapakKTepUCTHKA KJIMMaTa U re0JI0rHYecKuX rnpoueccos. [losiBnenne u pacuser
XapaKTepHBIX OPraHMW3MOB. YTJieoOpa3oBaHUE: €ro YCJIOBMsSI M BIMSHHE Ha Ta30BbI COCTaB
aTMochepbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHi. COBpEeMEHHBIH 3KOJOTMYECKU KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs 6uopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBL KiIaccu(UKaU OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, Jx.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Pequy, «Cxema omnbita JI. [lacTepa mo u3yueHuto
camo3apoxxJieHus: xu3Hm», «Cxema omnbita C. Musiepa, I'. FOpu», «3Ttansl HeopraHMuecKon
BONIOLIMNY, «I'eoxpoHOMOornueckas mkanay, «HadanpHble 3Tanbl OPraHMYECKOW 3BOJIFOLIMN,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOnorenesa», «Cucrema )UBOU NpUpoabs», «CTpoeHue
BUpyca», «ApomMopdo3bl pacTeHui», «PuUHMOOUTBY, «OTHOKIETOUYHBIE BOJOPOCIN,
«MHoroknerounsle Bojgopociuw», «Mxu», «llamopotHukm», «l'om0CEMEHHBIE pacTEHUSY,
«Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHPa», «ApOoMOpQO3bI
KUBOTHBIX», «IIpocreitmney», «Kumeunononoctuele», «llnockue uepBu», «UneHucToHOTHEY,
«Po10b1Y, «3emHOBONHBIEY, «lIpecmbikatonuecs», «IItuupy, «Muekonutaromue», «Pa3Butue
JKU3HU B apXeUCKoil apey, «Pa3BUTHE XKHW3HM B MPOTEPO30MCKOW 3pe», «Pa3Burhe Xu3HH B



MaJIe030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE )KU3HU B KAMHO30MCKOU
ape», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuM pPAcTEHUH Pa3IUYHBIX OTIEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJEThI
MIO3BOHOYHBIX JKMBOTHBIX, 4yuyela NTUL U 3BEpeH, KOJUIEKUUU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKA OPIraHUUYECKHUX OCTATKOB OPIaHHU3MOB.

BupryanbHasa snaGopatopHasi padora «MoaenupoBanue onsiToB Muniepa—tOpu 1o
M3YYECHHIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlaGopatopHasi pabora «l3ydyeHMe W ONHUCAHME HCKOMAEMbIX OCTaTKOB JAPEBHUX
OpPraHU3MOBY.

IIpakTyeckas padora «3yueHrue 0COOEHHOCTEN CTPOEHNUS PACTEHUI Pa3HbIX OTIEIIOBY.

IIpakTuyeckas padora «/3ydyeHne ocoOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHne 4yeJ0BeKa — AaHTPOINOreHe3

Pa3nensl u 3anaun aHTpONoJa0ruu. MeToibl aHTPOIIOIOTHH.

CraHoBJIEHHE TIPEACTABICHUI O MPOMCXOKICHUM YeJIOBEeKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAyUYHbIE TEOPUH.

CxoacTBo uenoBeka ¢ KUBOTHbIMU. (CHCTeMaTHyecKoe IIOJIOKEHUE YEJIOBEKa.
CBugeTenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuonornyeckne, (U3NOIOTr0-OMOXUMUYECKHEe, TOBeAeHYecKre. OTINYHsS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0XK/I€HHE M KOMILUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOIO
MO3ra ¥ BTOPOM CUTHAJIIbHOW CUCTEMBI.

JBmxymue cuitel ((hakTOphl) aHTPOTIOTEHE3a: OHOIOTHYeCKHe, conrnanbHbie. COOTHOIICHHE
OMOJIOTMYECKUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHESE.

OcHoBHBIE CTa U aHTpoOIIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsHbI (IPOKOHCYIIBI) U
paHHHE TOHTHABI — OOIIHe MPEIKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIOJCH. ABCTPaIONUTEKU —
JIBYHOTHE MpEIKU JroAei. YeloBeK yMelbld, MepBble M3rOTOBICHUS Opyauid Tpyna. YemoBek
MPSIMOXOJISIIITUN M TIEPBBIA BBIXOJ JIIoACH 3a mpenensl Adpuku. YenoBek reinens0eprckuii —
00U IpeoK HeaHIepTaIbCKOTO YeJIOBeKa M YeJloBeKa pa3yMHOro. YenoBeK HeaHIepTallbCKUi
KaK BHJ JIOAECH XOJOIHOrO KIMMara. YeloBeK pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUMI
YeJIoBEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHOMHKa.

OBOJIOIMS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyTanuoHHbI# nporece U nonuMopdusM. IlonynsuroHHbIe BOJIHEL, Apeid reHoB, Murpamus u
«3(h ekt ocHOBaTENSH» B MOMYJISALUAX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pachl. [loHstue o pace. bonbuine pacel: eBporneonaHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAsL (PKBATOpHAIIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTU pacCeJIeHUus 4YeJloBeKa Mo IulaHere. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSATENLHOCTh pacu3Ma. [Iprcnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpY Karomien
cpensl. BnusiHue reorpaguyeckoil cpensl U apelda reHoB Ha MOPQOJIOTUIO U (U3HOIOTHIO
YyeJioBeKa.

MexauCUMIUIMHApHbIE MeTOAbl B (U3MYecKoil (OMOIOrMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJIOTMST M MAJ€OAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALHM.
buocouuansHple  WccrnedoBaHMA ~— OpUPOABI  YeloBeka.  VccimegoBaHue — KOJBOJIOLUHU
OMOJOTUYECKOT0 U COLUAIBHOIO B YETIOBEKE.

JleMoOHCTpanun

IToprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmumpl W cxembl: «MeToasl  aHTPONOJIOTHHY, «['OJOBHOW MO3T YeJOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBD, «CKENeT 4eloBeKa W CKeNeT IMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPOIOreHe3a», «OBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek yMenslin», «HenoBek NpAMoxXoaaiuiny», «/{eHncoBckuil 4emoBex»
«Heanpepraneupy», «KpomanboHubD, «IIpenku uenoBeka», «ITambl 3BOJIIOLNUU YEIIOBEKA,
«Pacel yenoBekar.

O6opyoBaHMe: MYJISDKM OKAMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4yeJoBeKa, penpoaykiuu (hotorpadun) KapTHH ¢ MUGOIOTHICCKUMU U OUOICHCKUMHU CIOKETaMU
MIPOUCXOXKICHUS ueloBeKa, (ororpaduu HaXOJOK HCKOMAEMBIX OCTaTKOB YeNIOBEKa, CKENeT
4eJI0BEKa, MOJIEb Yeperna 4YeJOBeKa M depena LIMMIIAaH3€, MOJENIb KUCTH 4YeJOBEeKa M KHUCTU
LIMMIIaH3€, MOJIEIIU TOPCA MIPEIKOB YEJIOBEKA.

JladopaTtopnasi padGora «l3ydyeHne OCOOCHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXOKICHUEM.

IIpakTnyeckas padora «/3yueHune 3K0JOrMYECKUX aaNTalui YETOBEKAY.

Tema 6. JK0J10THs1 — HAYKA 0 B3aMMOOTHOLLICHUSIX OPraHU3MOB M HAJOPraHU3MEeHHbIX
CHCTEM C OKPY:KawLeil cpenoi

3apoxkaeHue W pasBuTHe dKojoruu B Tpyaax A. ['ymbonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUHU C IPYTUMHU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoOeHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTUYECKMX 3HAHUM JJIs 4YeloBeKa. DKOJOTMYECKOEe MHPOBO33PEHHUE Kak
OCHOBa CBf3€H 4elloBeuecTBa € Mpupoaoi. POpMHUPOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuios, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeToasl skomoruuy, «CxemMa MOHUTOPHHTA
OKPYXAIOIIEH CpeabD».

JlabopaTopnasi paGora «/3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Oxonoruyeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeictBus. Knaccudukarus
DKOJIOTUYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOoTHYEeCcKue, aHTponoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS Kosornyeckux (axtopos. [Ipasuino munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak dKkonoruueckuii ¢akrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX I10
OTHOLIEHUIO K cBeTy. CurnanpHas posib cBera. doTonepnoausm.

TemnepaTypa kak dKonorudeckuii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[loliknoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTreHui K MOAJIEPKaHUIO
BogHOro Oamanca. Kmaccudukanus pacTteHuid MO OTHOIIEHWIO K Boje. [lpucmocoGneHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.



Cpenpl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs!, BHYTPHOpraHUu3MeHHas. (DHU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHMS
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHMii: NepeBbs, KYyCTapHHKH, KyCTapHHYKH, MHOTOJETHHUE TpaBbl, OJHOJETHHUE TPABBHI.
JKuznenneie (GoOpMBI KHMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3auMMOIEUCTBHS  (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HauyeHHE OMOTHYCCKUX B3aUMOJCHCTBHUM JJIS CYIIECTBOBAHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKIIFOYCHHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TerI0KpOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY, «DHU3HOIOTHYECKHE aTanTallid XUBOTHBIX», «Cpenbl OOMTAaHUS OpPraHU3MOBY,
«buonornyeckue puTMbD», «KnuzneHHbie GOPMBI pacTeHH», « Ki3HEHHBIE (POPMBI JKHBOTHBIX),
«JKocUCTeMa IUPOKOIUCTBEHHOTO Jieca», «DKOCHUCTeMa XBOitHoro necay, «llemn nurtanusy,
«XumuugectBoy, «llapazutuzmy», «Konkypenmus», «Cumounosy», «KommeHcanuzm.

OGopynoBaHue: Tepbapuy pacTCHHd € JKUBOTHBIX, MPHCIIOCOOJICHHBIX K BIHUSHHUIO
pa3IMYHBIX  JKOJIOTUYECKHX  (DAKTOPOB, TepOapUH  CBETONIOOMBBIX, TEHEINIOOMBBIX H
TEHEBBIHOCJIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHBIC
pacTteHus, repOapuu 1 KOJUIEKIIUU TETIOTI00MBBIX, 3SMMOCTOUKHIX, MOPO30yCTOMUNBHIX PACTEHHI,
gyyena NTUL W 3Bepel, repbapuu pacTeHHi, OTHOCIIIUXCA K TUTrpoduTam, Kcepodutam,
Me30(HuTaM, KOMHATHBIE PACTCHHUS TaHHBIX TPYIII, KOJUIEKITUH KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M  KOJUIEKIIMM pacTeHUWH M JKUBOTHBIX, O0OJaJaloONIMX dYepTamu
OPUCHOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu M KOJUIEKLUHU
pacTeHuil U JKUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH KUBOTHBIX, yUYACTBYIOIINX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSX.

JlaGopaTopHnas pa6ora «BpisiBIeHHE MPUCTTOCOOICHUN OPraHU3MOB K BIUSTHUIO CBETaY.

JlaGopaTtopnas padora «BbisBIeHHE NPUCHOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIepaTyphI».

JladbopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
OoOUTaHU.

Tema 8. Jxo10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyisuuu. [lomynsust kak Onojorudeckasl CucTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(bopMHpPOBAHNHU MPOCTPAHCTBEHHOM CTPYKTYpHI NOMYJIAIMi. OCHOBHBIE IOKA3aTEIH MOIMYJIALUH:
YHUCJICHHOCTb, IJIOTHOCTh, BO3pAcTHAs M MOJIOBas CTPYKTYpPa, POKAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTH, MUTPAIIHSL.

Okonornyeckast CTpykTypa momyssimud. OIleHKa YHCICHHOCTH TOMyJsiud. JlmHamMuKa
MOMYJISIIUY U e€ perynsnus. buotTnueckuil moTeHuan nonyasuuu. MoaenupoBaHie JTUHAMUKH
nomyysiiuu. KpuBble pocTa YWCIEHHOCTH momyisiuu. KpuBble BbhkuBaHUS. Perymsius



YUCIIEHHOCTU TMOIMYJISIUMA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
OKojoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skxonorndeckoil Humud. [loreHuumanbHas u
pean30BaHHas HUIIIU.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUS U MUTpAlUil JKUBOTHBIX. buHoornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpanuu

IToprper: [Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU nonysuuny, «[IpoctpancTBennas
CTpyKTypa momyisuun», «Bo3pacTHble mnupamuabl nomyasauun», «CKOpOCTh 3acelneHus
MOBEPXHOCTU 3EMJIM pa3Iu4YHbIMH OpranuzMamu», «Mopenb skonornueckod Humm J[x. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrtema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKuMOHAIbHBIE OJIOKU
OpraHU3MOB B JKOCUCTEME: IPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Abnorndyeckue OIOKK dKocucTeM. [10UBBI M WUIIBI B 9KOCHCTEMAX.
KpyroBopoT BeIIeCTB 1 MOTOK YHEPTUU B SKOCUCTEME.

OcCHOBHBIE [TOKA3aTENHN YKOCUCTEMBI. buomacca u npoaykuus. DKOJI0rHYeCKUe MUPaMUIbl
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U UX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBI. JKOCUCHEMbl 03Ep U peK. DKOocucmemvl Mopell U OKeaHos.
Drocucmemvl myHop, i1ecos, cmenetl, Ny CmvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHos. Pasnmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buomormdueckoe u  XO3AHCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OpraHM3MOB B 3KOCHCTEMAX.
Ponv xackaonozo sghghexma u 6udos-s0ugpuxamopos (knrouegvlx 6u008) 6 GYHKYUOHUPOBAHUU
aKocucmem. IlepeHOC PHEPrUM M BEIIECTB MEXAY CMEXKHBIMU IKOCHCTEMaMHU. Y CTONYMBOCTH
OpraHMW3MOB, TMOMYJSIMUNA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3JICHCTBHI.

Mexanuzmvl  6030eticmeusi  3a2psA3HEHUU  PA3HLIX MUNO08 HA  CYOOP2AHUSMEHHOM,
OpP2aHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0JIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.



JleMoHCTpauMu

IToptpet: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«OKOJOTHYECKas MUpaMUIa Yuce», « IKOIOTHYecKas nupamMuia OnomMaccen», « IKOJIOTHUECKast
nupamuia sueprun», «Odpazosanue 0onoray, «Ilepsuunas cykieccus», «BocctanoBienue jeca
nocie noxapay, « JKocucremMa 03epay, «ArpoueHnosy», « KpyroBopot BemecTB 1 MOTOK SHEPTUU B
arporieHosey, «[Ipumepsl ypOosakocuctemy.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnas padora «/3yueHue pazHooOpa3usi MEIKUX OYBEHHBIX WICHUCTOHOTHX B
pa3HbIX IKOCUCTEMAX).

IKCKypeusi «DKCKYpCHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIIICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmeruianerapHas o6ojgo4yka 3eMiH, TJe CYHIECTBYET HIIM CYIIECTBOBaJa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH CymiecTBOoBaHUS Onochepsl. OcobeHHOCTH OMochepsl Kak TI00aTbHON
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OHoreoXMMHYECKHe HUKIBI (Yriiepoa, a3ora). PUTMuuHoCTh siBNeHuit B buocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIN: TYH/ApA, XBOIHBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIEca, CTENU, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIECa,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa 1 QYHKIIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMaNa U OnochepHbIX
(byHKUIHH.

JleMoHCTpanuu

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

Tabmuuel u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopor
yriaepoaa B nmpupoae», «Kpyrosopor kucioposaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatudyeckue nosica 3eminy, « TyHapay, «Taitray, «CMmenianHbIf
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycToiHsgy, « Tponudyeckuii Jecy.

Ob6opynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek 1 OKpyKawOIIas cpeaa

DKOJIOTHYECKUE KPU3HChI W WX TpUYMHBL Bo3naeiicTtBue denmoBeka Ha Ouocdhepy.
3arpsi3HeHue BO3AYIIHOM cpebl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OxpaHa OYBEHHBIX pecypcoB. MI3MeHeHNe KinMaTa.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NPHUHLIMIBI OXpaHbl Npuponbl. Kpacueie kHuru. Oco0o
oxpansiemble npupoubie Tepputopun (OOIIT). borannueckue cajapl U 300J0THYECKHE TAPKU.

OcHOBHBIE IPUHIIUIIBI YCTOMYNBOIO Pa3BUTHUS YEJIOBEUYECTBA U MPUPOABI. ParroHanbHOE
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume



3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €r0 BEPOSITHBIE NIOCIIEACTBHSL.

Pa3Butne METOJOB MOHMTOPHMHIA pPAa3BUTHS ONACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocbepezaioujeii U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonozcuueckoe paznoobpasue u douopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemyl, obecneuusarouue OOCMyn K UHGOPpMAyuu No COCMOAHUIO OMOENbHLIX 6U008 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy S3Kocucmem 1 cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHwix 9KOCUCTEM.

JemMoHCTpauMu

Tabmuubl u  cxembl: «3arps3HeHue atMocgepbl», «3arps3HeHue THIpPOochepbD»,
«3arps3HeHHE TOYBBDY, «[[apHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOIHBIC TEPPUTOPHI,
«Mogenu ynpasiasieMoro Mupay.

O6opynoBanue: ¢potorpaduu oxXpaHseMbIX PACTCHUH U KUBOTHBIX KpacHoi kaurn Poccuiickoit
®enepaunn, KpacHON KHUTH pErHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TMPUCYIIMUMU  CHCTEME
Ouosnoryueckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS ~ DKOJOTMUECKOM  KYJIBbTYpHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
o0ImIecTBe TpaBWIaMH M HOPMAaMH MOBEICHHS M CIOCOOCTBYIOT IPOLECCaM CaMOIO3HAHMUSA,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpE)KHOTO  OTHOIIEHUS K  KyJIbTYPHOMY  HAcIeIUI0 W TPaIuLHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpee.

JInaHOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «buomorus» M0MmKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH 00Y4aroIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOXJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE peaTn3allid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpasaIaHCKOro BOCUTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMM  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOA3aHHOCTEH, yBaKeHHE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpXU CO3JaHUU y‘I€6HBIX ITPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IGfICTBI/IS[X HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IMPOLHECCEC COBMCECTHOI'O BBIIMOJTHCHUA y‘-Ie6HI)IX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aaa4d, YBaXUTCIIBHOTO OTHOIICHUA K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM JIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccun B Hayke, UCKyCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 310POBbSL W
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JI00ue;

TFOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOIMUYECKOHN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIei nmpodeccrun U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH ITIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KyJIbTYypbl: IPUOOpPETEHHE OIbITa IUIAHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX IOCIIEACTBUH JUIsI OKPYKAIOLIEH CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX Mpo0IeM U MMy TeH uX pelieHus;

CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble IPU U3yUYE€HUHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
NpaBUJ MOBEACHHUS B TNPHPOJIC, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AaKTUBHOE HENpusATHE JIEHCTBUH, NPUHOCALIMX Bpel OKpY’Karolled NpUpPOJHOU cpene,
YMEHHE IPOTHO3MPOBATH HEOJAroNpHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYyJIbTYphl, OIBITA
JEeSTEIbHOCTH  SKOJIOTMYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOW U COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPAaKTUYECKOHN JIeATENLHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKM M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyJjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3HIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA;

NOHMMaHue cneuu(uky OHOJOrMHM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YeIOBEeKa W 0oOmecTBa, B TO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUH Ipo0IeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsl COBPEMEHHOW LMBMIIM3ALMU: 0OecreYeHus
HOBOTO YPOBHSI Pa3BUTHS MEIHIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CITIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHUECKUX MpoOieM U obecrieueHus nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB U (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJYUYCHHH OMOJOTWYECKUX 3HAHWHA B LIEJSIX MOBBIMICHUS OO
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHuu OUoJIOTUH;

NOHMMaHHE CYLUIHOCTH METOJIOB MO3HAHHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTIOJB30BaTh IMOJlydyaeMble 3HAHUS Ui aHaIM3a W OOBSICHEHHs SBICHUUN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIMNX B HEM HM3MEHEHHH, yMEHHWE JeiaTh OOOCHOBaHHBIE
3aKJIFOYEHHUsST Ha OCHOBE HAy4HbIX (DAKTOB W HMMEIOLIUXCSA JAHHBIX C LENbI0 MOJYyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIOJIB30BAaTh OWOJIOTUYECKAE 3HAHUS JUISl pEIICHUS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIINsX;

OCO3HAHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTb OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0OBATEIbCKYIO NeSTEIbHOCTh HHUBHUIYaJIbHO U B TPYIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpPA30BaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWHA 10 OWOJOTMH B COOTBETCTBHHM C >KH3HEHHBIMHU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bHONOTHS» BKIIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBbIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJJOBaHHE, HAOIIOJIECHUE, W3MEPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCaIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHHUKATHUBHbIC, PETYJISATUBHBIEC), 00ECIEUNBaOIINE
dbopMupoBaHre (PyHKIMOHAIBHON T'PAaMOTHOCTH M COLMAIbHOW KOMIIETEHIIMM OOYyYaloluXCs;
CIOCOOHOCTh 00y4Jarmuxcst KCII0Ib30BaTh OCBOCHHBIE MEXIUCHUTIITNHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS ¥ YHUBEpCaIbHbIC ydeOHBIC JEWCTBHUS B IO3HABATEIHHOW U
COLIMAJILHOM MPaKTHKE.

B pesynbprare wu3yueHuss OHMOJOTMM HA YpOBHE CpeIHEro oobmero oOpa3oBaHUs Yy
oOydatromierocss OyayT copmupoBaHbl MO3HABATEIHHBIC YHHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHUS, PETYJATUBHBIE YHHBEPCAIBHBIC
y4eOHbIe JeCTBHSI, COBMECTHAS I€ATEIbHOCTb.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01ero odpazoBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpPOBaTh MpoOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIO0JIH30BATh IPU OCBOCHUY 3HAHUN MTPUEMBI JJOTHYECKOTO MBIIIJICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TIOHATUHN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATHUSAMU);

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€TyKTUBHBIE, TI0 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PaCCMAaTPUBAEMBIX SBJIICHHUSX, (POPMYIUPOBATH BHIBOJABI U
3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEIACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKH MOCIIECACTBHUI IS TEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYyaJIbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHIE e CTBHA:

BIIAJICTh HABBIKAMHU YUEOHO-HCCIICOBATEIHCKON M MPOCKTHOM NEATEIbHOCTH, HAaBBIKAMH
pazpetieHusi mpobdIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHNS;



UCITOJb30BaTh PA3JIUYHble BUJBl ACATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THUIl MBIIUICHHS], BIAJETh HAYYHOU TEPMUHOIOIUEH, KIIOYEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISBIIAT [PUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3UpOBaTh 3ajadyy, BbIJBUIaTh
TUIIOTE3Y €€ PEeLIeHUs, HAXOAUTh apryMEHTHI JUIs 10Ka3aTesIbCTBA CBOMX YTBEPXKAECHUI, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0/I€ PELICHMS 3a/1a4K PE3YJIbTAaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LEJICHAIIPABICHHBIM MOUCK NEpPEHOca CPEACTB MU CIIOCOOOB JIEHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMETh NEPEeHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HENIeATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIC WJEH, NpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Jauu, IOMyCKaroIIle albTepHATUBHbIE PELLICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAy4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALMIO pa3lIUYHBIX BHJIOB U (opM
IPEeCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(GopMyJIMpoBaTh 3alpoCchl W NPUMEHATH pa3jIMuHblE METOAbI IpPU IOHCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMalbHYIO (GOpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CY)KJICHUSI OTHOCUTEJIbHO BBIMOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YYACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOZHUKHOBEHUSI KOH(QIMKTHBIX CUTyallul, YMETh CMAT4aTh KOHQIIUKTHI U
BECTH MEPErOBOPHI;



BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMU OOLIEHHS] M B3aUMOJIEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 Ul€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPENENsTh POIH ¢ y4ETOM MHEHUN
YYaCTHUKOB, 00CY X AaTh pe3yJbTaTbl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW IMPHUPOAE, CBOEMY 370POBbIO U 3I0POBBIO
OKPYXarOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOM 3PYIUIIMH B Pa3HBIX 00JacTAX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro mnpeamera «buomorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MPOoPUIbHOT0 00yYeHHsST 00yUYarOIUXCs
6uonornu. OHM BKITIOYAIOT: CieNU(UIeCKre It OMOJIOTUU HAayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JeMCTBUI MO OCBOCHHUIO, HHTEPIPETAMU U MPEeoOpPa30BaHUIO 3HAHUH, BUIIBI IESTEIBHOCTH 1O
MOJIyYEHUIO HOBBIX 3HAHMM W UX NPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TAKK€ B peajbHBIX
JKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3yabTaThl IPeICTaBICHbI 10 TOJaM U3yUYeHUsI.

[IpenmeTHbIe pe3yabTaThl 0OCBOCHUS Y4eOHOTO npenmeta «bruonorus» B 10 knacce n0IKHBI
OTpaxkaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(bopMUPOBaHNUU €CTECTBEHHO-HAYYHOI KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI M PELICHUH
npo0JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHHMS, O BKJIA/I€ POCCHUICKUX U 3apYOS)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUS (PKM3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOpETyJISIIHSI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBannma, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HaciencrBeHHoctu T. Moprana), yaenust (H. Y. BaBuiioBa — o nieHTpax
MHOT000pa3usl ¥ MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOIO MOKOJICHHUS, PACIICTIIICHHUS, YUCTOTHI TaMeT, He3aBUCUMOT0 HacneaoBanus . Menaens,
TOMOJIOTUYECKHX PSIJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwioa), mpuUHIHUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAy4YHOTO MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOIKEHNUS,
aBTOTPO(HOI0 U TeTepOTPO(YHOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, ME103a,
ramMeToreHesa, sMOpHoreHesa, MOCTAMOPHOHAIBHOTO pa3BUTHSA, Pa3MHOXKEHHS,
UH/IMBUYAIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aMMOCBS3M MEXAY OpPraHOMJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKUUSAMH, MKy OpraHaMHU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEUIeCTB, dTalmaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pAa3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHUE BBISBIATh OTIUYUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl I0KA3aTEeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKITY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHME BBIIBUIaTh THUIIOTE3bl, IMPOBEPATh HX HKCHEPUMEHTAJIbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATh OJTYUYCHHBIC PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

yYMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOHIECTB, M MyOJUYHO MPEACTaBIATh
MOJIyYeHHBIE PE3YJIbTAaThl HA YICHUYECKUX KOH(EpEeHIUX;

YMEHHUE OIICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00JIaCTH OHOIOTUN
U MEIUIUHBI (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAMpaBICHHOE H3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOTO X03S1CTBA, MUIIEBOI
MIPOMBIIIIICHHOCTH, YTIyOJIsaTh O3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH NpodeccCuu U MPOAOKEHNE OUOIOTrMYECKOT0 00pa3oBaHus B OpraHU3aIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTo npenMera «buonorus» B 11 knacce 1OMAKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO IPUPOJIONIOJIb30BAHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOUIEHHUS K IPUPOJIE,
00I11eCTBY, YEJIOBEKY, O BKJIAJ€ POCCHHCKHX M 3apyOeXHbIX YUEHBIX-OMOJOrOB B pa3BUTHE
OuoJIoruy;

yYMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomonuu), yueHuss (A. H. CeBepuoBa — 0 myTsSX U HampaBICHUSIX
sBosronun, B.M. Bepuanckoro — o 6uocdepe), 3akonbl (reHeTrnueckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubGuxa,
HKOJIOTUYECKOM MUPaMUIbl SHEPTHH), TunoTe3bl (runoresa «mupa PHK» V. I'nnGepra);

YMEHHE BIAJ€Th OCHOBHBIMHM METOJAaMH HAy4yHOrO TIO3HAHMs, WCIONb3yEMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJr0IeHne, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTIEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUAOB, OHMOIreOIEHO30B, JKOCHUCTEM U
ouocdepsl, CTAOMIM3UPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOopa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pA30BaHUS, BIUSHUS JABWKYIIMX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelle 0OMTaHUs, YepelOBaHus
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE YCTaHABINBATh B3aMMOCBSA3H MEX/Ty IPOLIECCAMH ABOJIIOLIUU, TBUKYIIIUMU CUITAMU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH pAa3UYHBIX HKOCHCTEM M TMPUCHOCOOJIICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, IPUCIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHUECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT'€HHBIX U3MEHEHHH B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UJIsl JI0Ka3aTeJIbCTBa POJCTBA OPTaHM3MOB pa3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHs MHOT000pa3usi BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA,;

yMEHHE pelaTh OMOJIOTHYECKHUE 3a/1a4H, BBISIBIATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H MEXKTY
UCCJIETyeMbIMU OMOJIOTUYECKUMHU IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBAHMU TOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX IKCHEPUMEHTATbHBIMU CpPEACTBAMH,
bopMyIHpys 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YelOBeKa U
YeJIOBEYECKMX pac, O NMPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEJOTBPAIICHHS TII00aTbHBIX
U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp Oyaylleil mpodeccHoHaNbHON AEITeTbHOCTH B
001acTi OUOJIOTHH, KOJIOTHHU, IIPHUPOIOTIONH30BaHM, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIICKOTO XO3S1CTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOJIATh TTO3HABATEIbHBIN
UHTEpeC, HalpaBIeHHbIH HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH Mpodeccur U MpoI0JKEeHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE IINTAHUPOBAHHME

B KJICTKC

10 KJIACC
KouaunuyecTBO yacon
Ne ni/n HaumenoBanue pa3ie/ioB 1 TeM Konrpoas = IIpakTuyec BocnuraTe/lbHblii KOMIIOHEHT
NMPOrpaMmblI Bcero HbIE KHe
padoTbI padoTbI
I'oToBHOCTH O0yUaromuxcs K
CaMOpPa3BUTHIO,
CaMOCTOSTEIBHOCTH U
JMYHOCTHOMY CaMOOTIPEIENICHUIO;
1 buonorus xak Hayka 1
Hanuuyue MoTHUBaILIMH K
LieJICHAIIPaBICHHOM COIUAILHO
3HAYUMOM JIeATEIIbHOCTH;
Oco3nanue POCCHICKOMN
Tpa)XXTaHCKOW UACHTUYHOCTH;
CdopmMupoBaHHOCTE  BHYTpPEHHEH
MO3UIUHA JIMYHOCTH KakK 0co00ro
2 JKuBbI€e cucTeMBI M UX U3yUYEHHUE 2
LIEHHOCTHOI'O OTHOIIEHUS K cede,
OKPYXKAIOIIMM JIFOJSIM ¥ KU3HU B
LIEJIOM.
bromorus xineTku 2 0.5
XuMHYecKasi OpraHu3aIysl KIeTKH 14 2 Ilpumenenne rpymmosoii paGoTer
Wi paboThl B TMapax, KOTOpHIE
Ctpoene 1 QyHKIMH KICTKH 8 1 2 CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB
6 OOMeH BeIeCTB U MPEeBpaIleHue YSHEPTUH 12 1 1 KOMAaHTHO paboThI "




HacnencrBennas undopmanus u

B3aUMOJCUCTBUIO €  JPYTHMMH

7 N 26 3 0.5
peanuzanus e€ B KJICTKe o0y4aroIuMucs.
Ku3HeHHBIN UK KIETKHA 12 1 1 Wuniunposanue 00CyXKIEeHHH,
CrpoeHne u dyHKLHH OpraHu3MOB 12 1 15 BBICKa3bIBaHUII CBOET0 MHEHWS,
BBIPA0OTKH CBOET0 JUYHOCTHOTO
OTHOIICHUS K U3y4aeMbIM
10 Pa3MHOXeHUE U pa3BUTHE OPTraHU3MOB 12 1 15 ABJICHIGIM -~ M MPOUCXOIIAM
COOBITHSIM.
17 PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10
- 102 10 9

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne i/ Kontposabnbie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTsbI
pecypchbl
Nuunurposanue
o0cyXIeHuH,
BBICKa3bIBAaHUI CBOETO
MHEHHUS,  BBIPAOOTKH
I'enernka — HayKa O HACIEICTBEHHOCTH U
1 2 0.5 CBOETO  JIMYHOCTHOTO
U3MEHYMBOCTH OPTaHU3MOB
OTHOIICHHS K
U3y4aeMbIM SIBJICHUSIM
U MPOUCXOISIIUM
COOBITUSAM
2 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 20 3 1 WuunumnpoBanue u
3 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1 1 TONCpKKa
HACCIEN0BAaTEILCKOMN
4 I'enernka yenoBeka 3 0.5
JeSITeIbHOCTH
5 Cenexuus OpraHu3MoOB 4 1 HIKOTBHIKOB B OPME
6 BruortexHonorusa u cuHTeTHUECKas OMOJIOTHS 4 1 OpraHu3alun
7 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4 IPYMIOBBIX u
npeCTaBICHAN B ONOIOTHH WHIMBUTy AJIbHBIX
8 MUKpPOSBOJIIOLHS U €€ PE3YIILTaThI 10 1 2 uccnenoBatui - (MuHH-
HCCTIEIOBAHMH),
BKIIIOYCHHE B  YPOK
9 MakposBouronus 1 € pe3yIbTaThl 2

PA3INIHBIX
HCCICA0BATCIBCKUX




3aJaHuii U 3a;ad, 4To
Jaet BO3MOXXHOCTh
oOyyJaromuMmcest
NpUOOPECTH  HAaBBIKU
CaMOCTOSTEIIBHOTO
perieHus
TEOPETUYECKOMN
po0JieMbl,
TE€HEPUPOBAHMS u
odopmIICHHS
COOCTBEHHBIX THIIOTE3,
YBXHUTEIHLHOTO
OTHONIICHUS K UYKUM
UJesIM, MyOIUYIHOTO
BBICTYTUICHUSI,
apryMEHTUPOBAHUSI U
OTCTauWBaHUS CBOCH
TOYKH 3pEHUS

10

11

[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
3emiie

HpOI/ICXO)K,Z[CHI/IC YCJIOBCKA — AaHTPOIIOI'CHE3

12

1.5

Nuannunposanue
o0CcyXIeHUH,
BBICKA3LIBAaHUI CBOCTO
MHEHHUS,  BbIpaOOTKH
CBOEr0  JUYHOCTHOTO
OTHOIIICHUS K
U3Y4YaEMbIM SIBJICHUSIM
u MPOUCXOSIINM
COOBITHSIM




DKOJIOTHsA — HayKa O B3aMMOOTHOIICHUSX OpHUEHTAIHS Ha
12 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5 pUMEHEHUE
C OKpYXarolei cpeaoi OMOJIOTHYECKUX 3HAHUUN
13 Opranusmsl 4 cpeia oOuTaHus 1 1.5 IIpH pCHICHNH 33139
14 DKOJI0TUsl BUJOB U MOIYJISILIHA 1 0.5 B . o0nacTH
OKpY’KaloIIen Cpepl;
15 DKoJI0THs CO00IIeCTB. DKOJIOTUIECKHE 6 1 05 OCOBHAMIE
CHCTEMBT 9KOJIOTUIECKUX
16 buocdepa — rimodanpHas sxocucTeMa 2 npoGieM M myTeil ux
peIlICHNUS;
TOTOBHOCTb K YYacTHIO
B MPaKTUYECKOU
JEeSTENIbHOCTH
JKOJIOTUYECKOUN
17 UenoBek u OKpy:karo1as cpeaa 2 HaIpaBJIE€HHOCTU
OIICHUBAHHE TIOBE/ICHUS
Y TIOCTYTIKOB C ITO3HITHN
HPABCTBCHHBIX HOPM U
HOPM  DKOJIOTHUYECKOH
KyJbTYpPBI
18 PesepBHOE Bpemst 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 12




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m  Tema ypoka Konrpoabnsie IIpakTnyeckue Aata wHppoEbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenr
1 buonorus kak KOMIUIEKCHas! HAyKa U Kak 1
4acTb COBPEMEHHOTO O0IIeCcTBa
JKuBble cuCTEMBI U KX CBOMCTBA 1
YpoBHEBas OpraHn3anus KUBbIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYCHUSI KICTKH. 1
Knerounas teopus
MeTo/1bl MOJNIEKYISIPHOM U KJIIETOYHOU
ouonorun. [Ipaktuueckas pabora
5 «/3yueHnnre METOIOB KIETOYHOMN 1 05
Ouosioruu (xpomarorpadgus, '
anekTpodopes, auddepeHnnansHoe
uentpudyruposanue, [TLP)»
6 XHUMUYECKUH COCTaB KIETKH 1
7 MuHepanbHble BELIECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Oprannyeckue BEIECTBA KIETKU —
8 6enxu. Jlabopatopnas pabora 1 05
«O6Hapyx)eHHne OEJIKOB ¢ TTOMOIIBIO '
KaueCTBEHHBIX peaKLuii»
9 CoiicTBa, Knaccupukanys u GyHKIUN 4 1
0eJKoB




10

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KIICTKHU —
YII€BOABL

11

12

13

OpFaHI/I‘-IeCKI/Ie B€IICCTBA KJICTKHU —
JIMITNU I bI

Hyxkneunossie kuciotsl. JIHK u PHK.
JlaboparopHas padorta «ccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuun ATD. [pyrue
nykieosunrpudocharsr (HTD)

14

CexBenupoBanue JIHK. Meroabt
TCHOMUKH, TPAHCKPUTITOMUKH,
MIPOTCOMHKH

15
16

MeTobl CTPYKTYpHOI OHOIOTHH

Tunel KJIETOK. HpOKapI/IOTI/I‘-ICCKaSI KJICTKa

17

CrtpoeHnue 3yKapruOoTHYECKON KIIETKH.
[IpakTuueckas pabora «M3yuenue
CBOWCTB KJIETOYHOH MeMOpPaHbD»

0.5

18

19

20

[ToBepXHOCTHBIN annapar KIeTKH

OnHoMeMOpaHHbIE OPraHOUBI KIETKH.
[IpakTuyeckas padora «3yuenue
JBUKEHUS LIUTOIUIA3MBI B PACTUTEIIBHBIX
KIIETKax»

[TosmyaBTOHOMHBIE OPTaHOUIbI KIICTKH:
MUTOXOHAPHUH, TUTACTH IbL. JlabopaTtopHas
paborta «HccnenoBanue mia3Monn3a u
ACIIIIa3MOJIN3a B PACTUTCIILHBIX KJICTKAX»

0.5

0.5

0.5

21

HememOpanHbie opraHou/IbI KJIETKU




22

Crpoenue u GyHKIUH spa

0.5

23

CpaBHHTEIbHAS XapAKTEPUCTHKA KJICTOK
sykapuot. Jlaboparopnas pabora
«M3ydyeHue cTpoeHus KJIETOK pa3InyHbIX
OpPTraHU3MOB»

0.5

24

AccuMUISILMS U IUCCUMMIISLMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. JlJaboparopras pabora
«M3yyeHne KaTaauTH4eCKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMHIIa3bl WIH
KaTaJias3bl)»

25

@epMEHTaTUBHBIN XapaKTep PeakLui
KJIeTOYHOro MeTabonusma. Jlaboparopras
pabota «M3yuenue pepMeHTaTUBHOIO
pacliemIeHHs IEPOKCUIa BOJOPOa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

30

dorocuntes

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHe nporeccoB (poTocHHTE3a U
XEMOCHHTE3a»

AHa’poOHbIe OpraHu3mMbl. Buiel
opoxxenus. JlaboparopHas paboTa
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U
TIBIXaHUS

0.5

0.5

31

AspoOHBIC OpraHU3MBL. JTaIbI
SHEPreTHYECKOro 0OMeHa




DHeprust MEMOPaHHOTO IPaJUEeHTA

32 npotoHoB. CuHTe3 AT®: paboTa 0.5
npoToHHON AT®-cuHTa3bI

33 Peakuun MaTpu4HOro CHHTE3A.
MonekyJiapHbI€ MAILIHBI.

34 Martpuunsriii cuates JJHK
Tpanckpunuus — MaTpU4YHBIA CHUHTE3

35 PHK. OcobeHHOCTH TpaHCKPUIILIUU Y 1
9yKapuoT. Perynsuus TpaHCKpUIIIUY.

36 Tpancsiiust u e€ 3Tarbl

37 KoaupoBanue amunokucnot. Ponb 1
prubocoM B OMOCHHTE3€E OenKa

38 Opranuzanys TeHOMa y IPOKapuoT U
3YKapHoT

39 MornexymsipHbIe MEXaHU3MBbI YKCTIPECCHU
T€HOB Y DYKapHOT
Bupycel — BHeksieTouHbIE (POPMBI JKUZHU

40 U obnuratHele napa3uThl. [IpakTrueckas 0.5
paborta «Co31anue MO BUPYCa»

41 BupycHbie 3a601eBaHus yelloBeKa, 1
KUBOTHBIX, PACTCHUN

42 HanortexHomoruu B OM0JI0THN U
MEIUIINHE

43 JKU3HEHHEBIN UK KIETKU 0.5
Xpomocomsl. JlabopaTopHas pabora

44 «HM3yyeHne XxpoMocoM Ha TOTOBBIX 0.5

MHUKpOIIpernapaTax»




45

JleneHue KIeTKu — MHUTO3

0.5

Tunel knetok. Kapuokuses U IUTOKUHES.
Jlaboparopuas padota «Habmonenue

46 MHUTO3a B KJIE€TKaX KOHYHMKA KOpEIIKa JTyKa 05
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsiust >KM3HEHHOTO IIUKJIA KJIETOK

48 OpranusMm Kak €IMHOE 11eJ10e

49 Tkanu pacrenuii. JlJaboparopras padota 05
«M3y4yeHue TkaHel pacTCHUN» '
TkaHu )KMBOTHBIX U Y€TIOBEKA.

50 Jlaboparopnas pabota «/3ydyeHue Tkaneu 0.5
KUBOTHBIX)»
Opranbl. CucTeMbl OpraHoB.

51 JlaGopatopHnas pabora «3yueHue 0.5
OpraHoOB I[BETKOBOTO PAaCTEHUS

52 Omopa Tena opraHu3MoB /[BikeHue
OpPTraHU3MOB

53 [TuTaHne MO3BOHOYHBIX KHBOTHBIX.
[MummeBapuTenpHas cHCTEMa YeI0BEeKa

54 Jprxanue opranu3moB Jlpixanue
MMO3BOHOYHBIX )KUBOTHBIX M YEIOBEKA
TpaHcTOpT BENIECTB y OPraHU3MOB

55 KpoBeHnocHas cucrema 1mo3BOHOYHBIX
KUBOTHBIX U YEIIOBEKA

56 Brienenne y opranuzMoB

57 3amura y opranuzmMoB ImmyHHas

CHUCTEMA YCITOBCKa




Pasgpaxkxumocts u perymsinus y

58 1
OpraHu3MOB

59 I'yMopanpHas perymisnus ¥ SHIOKPUHHAS 1
CUCTEMa KUBOTHBIX U YEIIOBEKA

60 DopMBI pa3MHOKEHHST OPTaHU3MOB 2

61 [TooBoe pa3MHOKEHUE

62 Metios 2 0.5
I'ameTorenes. OOpa3oBaHKEe U Pa3BUTHE

63 MOJIOBBIX KJIETOK. JlJabopaTopHas pabora 5 05
«M3yveHune cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpPOIIpErapaTax»

64 NunuBuayanpHOE pa3BUTHE OPraHU3MOB 1
— OHTOTEHE3

65 3akJagKa OpraHoB U TKaHEH u3 9 05
3apOJIBIIIEBHIX JTUCTKOB
PocT u pa3ButHe )XMBOTHBIX.

66 Jlaboparopnas pabota «BrisiBienue 1 05
MIPU3HAKOB CXOJCTBA 3apOJIbIIICH
MTO3BOHOYHBIX JKUBOTHBIX)
Pa3zmHOXeHME U pa3BUTHE pACTECHUI.

67 JlaGopatopnas pabora «CtpoeHue 1 05
OpPraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

68 PesepsHblii ypok. IloBTopenue, 1
000011IeHNEe, CHCTEMATH3AIMS 3SHAHUH

OBUIEE KOJIMYECTBO YACOB I10 102 10 9

I[TPOTPAMME




11 KJIACC

Ne i/t

Tema ypoka

I/ICTOpI/IH CTAaHOBJICHHA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reHetuku. Jlaboparopuas pabora
«/Ipo3oduia kak 00bEKT reHETUYECKIX
WCCIICIOBAHUID

0.5

3aKOHOMEPHOCTU HACIEAOBaHUS
npu3HaKoB. MoHorubpuaHOE
ckpeurrBanue. [IpakTiueckas padbota
"N3yuenue pe3ynbpTaToB
MOHOTUOPUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS

AHanu3upylolee CKpeluBaHme.
Henosnnoe nomuanpoBanue

JIMrubpuiHoe CKpeuBaHme.
[IpakTuyeckas padora «3yuenue
Pe3yJIbTaTOB TUTUOPUIHOTO
CKpEUIMBaHUA y AP030(HiIbn

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO
CKpEILIMBaHUS

0.5




CHeHHeHHOC HACJICAOBAaHUC IIPU3HAKOB

10

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTU

I'enetuka noina

11

12

13

I'enoTun Kak 11€10CTHAs CUCTEMA

['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHMiA, )KUBOTHBIX U YeJIOBEKa

H3meHunBOCTh pU3HAKOB. Brib
U3MEHUYUBOCTU

NN NN

14

15

16

17

18

MonudukanronHas N3MEHIHBOCTh

BapuaunonHslii psa v BapualMOHHAs
kpuBas. JlaboparopHas pabora
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAN(PUKAITMOHHONW U3MEHYUBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBOI

I'enoTHIIMYECKAsd U3MEHUUBOCTb.
KoMOnnaTnBHAS U3MEHYHNBOCTD

MyTanuoHHast U3MEHUYUBOCTb.
ITpakTruyeckas padora «MyTtanuu y
Ipo30(uiIs! (Ha TOTOBBIX
MHUKpOIpernapaTax)»

3aKOHOMEPHOCTH MYTAIl[MOHHOTO
nporecca. DMUIreHeTHKA U STUTeHOMUKA

0.5

0.5

0.5

0.5

19

I'enetuxa yenoseka. [IpakTuyeckas
paborta «CocTaBieHre U aHAIHN3
POIOCIOBHOIN

0.5

20

MeTtoasl METUIIMHCKON T€HETUKU




3HaucHUE MCI[HHHHCKOﬁ T'CHCTHUKU B

21 MPEAOTBPAICHUH U JICUCHUH
TCHETHYECKUX 3a00JICBaHUI YeI0BEKa
OCHOBHBIE TIOHATHS CEIEKIIHH.
29 Jlaboparopnas pabota «/3y4ueHue copToB 05
KYJbTYpPHBIX PAaCTEHHUH U OPOA
JOMAIITHUX KHUBOTHBIX)»
MeTo1bl CeneKIMOHHON paboThI.
23 Jlaboparopuas pabora «/3yducHne 0.5
METO/IOB CEJIEKI[UU PACTCHUI»
JIOCTHIKEHHMSI CEJICKIIUU PACTCHUH U
24 KUBOTHBIX. [IpakTHueckas padora
«IIpuBuBKa pacTeHHI»
25 CoxpaHeHue, n3yuyeHHe U UCIOJIb30BaHUE 0.5
TeHETUYECKUX PECYPCOB
buoTexHosorus kak Hayka u OTpacib
26 npousBojcTBa. [IpakTrueckas pabora 0.5
«M3yueHne o6beKTOB OMOTEXHOIOTUI
97 OCHOBHBIE HANIPABIICHUS] CHHTETUYECKON
Oounosorun
28 XpOoMOCOMHAs ¥ TeHHAs HHKCHEPUs
29 MeauiHcKkre OMOTEXHOIOTHHI 0.5
30 OomonnonHas teopus Y. Jlapsuna
31 JIBIDKYIIIME CHITBI 9BOJIFOLIMU BUIOB 110 Y.
[apBuny
39 Boprba 3a cymecrBoBaHue,

€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD




33

DOopMUPOBAHUE CUHTETUYECKON TEOPUU
3BOJIIOLUU

34

DTarbl H3BOIIOIIMOHHOTO MPOoIecca:
MHUKPO3BOJIIOLHUS U MAKPOIBOIIOLIHS
HOHYJISII_[I/ISI — JJICMCHTAapHas CANHULA
9BOJIIOLIMU

35

36

37

3aKOH TreHeTHYECKOTro paBHOBecus JIK.
Xapnu, B. Baiin6epra. JlaboparopHas
pabota «BrIsiBIeHNE H3MEHUYNBOCTH Y
0co0eii 0THOTO BUIA»

DnemMeHTapHbIe (HaKTOPHI IBOIIOLUN

B¢ dexr ocnoBaremnst. Dpdexr
OyTBIIOYHOI'O TOPJIBIIIKA

0.5

0.5

38

39

40

41

Murpauuu. N30 nomyisui:
reorpaduyeckasi, OnosorudecKas

EcrecTBeHHbII 0TOOp — HampaBIAIOMUN
¢axTop 3Bosonnu IlonoBoit oT60p

[IpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOIIOLHH.
JlaGopatopHnas pabota «3yueHue
apoMop(030B U UAMOAAANITALIUN Y
pacTeHu U )KUBOTHBIX»

[Ipumeps! npucnocobseHut y
OpraHu3MoB: Mopdosornyeckue,
¢duznonornueckue, ONOXMMUYECKHE,
noseaeHueckue. JlaboparopHas paborta
«[IpucrocobneHust OpraHu3MOB U UX
OTHOCHTENbHAs LIEJIECO00PA3HOCTH

0.5

0.5

0.5
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Bun, ero kpurepuu u CTpykTypa.
JlabGopaTtopHas pabota «CpaBHEHHE
BUJIOB 10 MOP(HOIOTHYECKOMY
KPUTEPUIO)»

0.5

43

Bupnoobpa3oBanue kak pe3yabTar
MUKPOIBOJIIOIHH

44

45

MakposBosronus. [laneoHTonornueckue
MCTOABI U3YYCHHA 3BOJIFOIUN
buoreorpaduyeckue METOIbI U3YICHUS
IBOJTIOIIHA DMOPHUOJIOTUICCKHE U
CPaBHUTEIHLHO-MOP(OIOTHUECKHIE
METO/IbI U3YUYCHHUS IBOJFOIIMN
MostekyIapHO-TeHETHIECKHE,
OMOXMMHUYECKUE U MaTEMAaTHUECKHE
METO/IbI U3yUYCHUS IBOIIOIIHU

AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMIIOB IBOJIOLUU

46

47

48

HaquHe THUIIOTEC3bI HpOI/ICXO)K)ICHI/IH
JKA3HU Ha 3emiie

JloHay4HbIE IPEACTABICHUS O
3apOXKICHUM JKU3HU

OcHOBHBIE 3TaIlbl HEOPraHNYECKON
9BOJIIOLUA

49

50

I'nmotessl 3apOXKIACHUSA )KU3HU

Hcropus 3eMian 1 METO/Ibl €€ U3yUYeHHUS.
JlaGopatopnas pabora «M3yuenue u
OIMCaHHUE UCKOIMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5
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HauanbHble 3Tarsr opraHn4eckon
9BOJIIOLIMH

52

53

54

DBOJIIOLHS DYKapUOT

OCHOBHBIE 3TaITbl YBOJIOIHH
pactutensHoro Mupa. [IpakTiueckas
pabora «/3yueHue ocooeHHOCTEH
CTPOCHHMS PACTCHHI Pa3HBIX OTICIIOB)

OcHOBHBIE 3TaIlbl BOIIOIUHU )KUBOTHOTO
Mupa

0.5

0.5

55

3BOJIIOIII/I$[ JKUBOTHBIX. HpaKaneCKas[
pabora «M3yduenne ocoOeHHOCTEH
CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

0.5

56

57

PazButue xu3Hu Ha 3eMIie Mo spam U
nepuojam

MaccoBble BBIMUPAHHS —
9KOJIOTUYECKHE KPU3UCHI MPOIIIOTO

0.5

58

AHTpONOJIOTHSI — HayKa O 4EJIOBEKE
Pa3BuTue npencrabienuii o
IIPOUCXOXKACHUH YEII0OBEKA

59

MecTto yenoBeka B CUCTEME
OpraHUYeCcKOro Mupa. J[BrXymme CUibl
anTpororeresa JlabopatopHas pabora
«M3yuenne ocoOEHHOCTEH CTPOCHUS
CKeJIeTa 4ellOBeKa, CBA3aHHBIX C
MPSIMOXOKICHHEM)

0.5

60

CooTHOIIEHNE OMOJIOTHUYECKUX 1

COLIMAJIbHBIX (PaKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIC CTaINH AHTPOIIOr¢HE3a
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Yenoseueckue pacel. [Ipaktuyeckas
pabota «/3ydyeHne 3K0JI0rHuecKux
ajlanTalui 4eJoBeKay

0.5

62

63

64

3apoxaeHUE U pa3BUTHE HKOJIOTUU
Mertoapl skosoruu. JlaboparopHas
pabora «/3yyeHue MeTo/10B
9KOJIOTUYECKUX MCCIICTOBAHMIN

3HayeHNEe KOJIOTHUSCKUX 3HAHUN JJIA
YCJIIOBCKaA

0.5

65

66

67

68

69

Okonorndyeckue GaKTopsl

Abuornyeckue pakropbl. CBET Kak
aKosioruueckuii gpaxrop. JlaboparopHas
paborta «BblsiBneHne npucnocodaeHui
OPTaHU3MOB K BITUSTHHIO CBETa)»

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (paKTop.
JlaGopatopHnas pabota «BplsiBieHue
MPUCTIOCOOTIEHUI OPraHU3MOB K
BJIIVISIHUIO TEMIIEPATYPBI»

Abunortnueckue GpakTopsl. BnaxxHocTh Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUSD

Cpenpl oOuTaHuUs OPraHU3MOB

0.5

0.5

0.5

0.5

0.5

70

buornueckue paxTopsl 3HaueHUE
OMOTHYECKUX B3aUMOIAECHCTBUM I
CYIIECTBOBaHUS OPraHU3MOB B CpEJIe
oOuTaHus




71

DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyssiuy OCHOBHBIE MTOKA3aTEeH
MOMYJISILUH: YUCICHHOCTb, IJIOTHOCTb,
BO3pacTHAs U MOJIOBAs CTPYKTypa

0.5

72

OcCHOBHBIE OKA3aTENN NOMYJISLHN:
POXKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPAllUK DKOJIOTHYeCcKast
CTPYKTYpa HOIYJIALUH

73

JInHaMyKa NOIyJIsIUU U €€ peryJisanus
Kpussle pocTa 4NCIEHHOCTH MOITYJISALUH.
KpuBsble BKMBaHUS

0.5

74

75

DKoJIoTnYecKas HUIIA BUJIA.
Jlaboparopnas padota «IIpucrnocoOnenus
CEMSIH PaCTEHUH K PacCEICHUIO»

Coo0111ecTBO OpraHU3MOB — OHOIIEHO3
JKocucTeMa KaK OTKPbITasi CUCTEMa

0.5

76

KpyroBopoT BemiecTs 1 NOTOK SHEPTUU B
skocucteMe OCHOBHBIE TTOKA3aTeNN
3KOCUCTEMBI

0.5

77
78

DKOJIOTUYECKUE TUPAMUIBI

H3menenus COO6IJ.ICCTB — CyYKIeCCuun

0.5

79

[Ipuponnsie s3xocuctemsl. [IpakTnueckas
pabota «M3y4yeHue u onucaHue
ypOOIKOCHUCTEMBD»

0.5

80

buocdepa — obmeranerapuas
obomnouka 3emnu Yuenne B. U.
Bepnanckoro o 6uocdepe




3aKOHOMEPHOCTH CYLIECTBOBAHHUS

81 o6uocdepsl KpyroBopoThl BEIIECTB U 1
OMOTEOXUMHYECKUE ITUKITBI

82 OCHOBHBIC TIPUHIIUIIBI YCTOHYUBOTO 1
Pa3BHUTHS YEIIOBEYECTBA U MPUPOIBI
ParnmonansHO€ IPUPOIONIOIB30BAHUE U

83 coXpaHeHHe OMOJIOTMYECKOTO 1
pa3zHooOpa3us 3eMin

84 O06o06meHue 1o Teme «MUKPOIBOIIOIUS 1
U e€ pe3yJIbTaThD»

85 Oo6o6mienne o Teme «MaKpOIBOIIOIHS L
U e€ pe3yJIbTaTh»

86 Oo6o06mieHue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe»

87 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOIIOTEHE3)

88 O060061eHne 0 TeMe «DKOJIOTUs — HayKa n
0 B3aUMOOTHOIICHHUSIX OPraHU3MOB

89 O6o006menne no Teme «OpraHu3mMsl U 1
cpena oOuTaHUS

90 O6o006m1eHne no Teme «KOJIOTHsI BUJIOB U 1
TIOTTYJISIIU I

01 O6061menue o teme «buochepa — L
ry100anpHast IKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 102 10 12

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

1.

buonorwus, 11 knacc/ bopoaun [1.M., dpimiui I.M., Cabnuna O.B.; mox
penakiueii [llymuoro B.K., JIpivmuna .M., AkiimoHepHOe 00IIeCTBO
«3narenscTBO «IIpocBenieHuey

buonorwus, 10 knacc/ Beicorkas JI.B., demvimun .M., PyBunckuit A.O. u apyrue;
nox penaknuert [llymaoro B.K., JIpiMmuna I'.M., AknroHepHOe 00IIIECTBO
«3narensctBO «IIpocBeenuey

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1.
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10.
11.

12.
13.
14.
15.
16.
17.

18.
19.

20.

21

22

I'. 1. Jlepnep. buonorus. [Tonuelii cnpaBoynuk 1yt noarotoBku k E I' 9. M. Actpens
2012r

H. I'pun. V. Crayt. [. Teitnop. «buonorus» B 3-x tomax ,tom 1. IlepeBoj c
anrnuiickoro. Ilox pepakuuii P. Conepa. U3natenscrBo «Mup». Mocksa, 1996 r.
H.b Yeonmmes buonorus,2005r

Joxun3 P. Orouctuunsiit red. M. "Mup". 1993.

Koneman ., Pém K.-T'. Harnsnaas ouoxumust. — M.: Mup, 2004.

[TnaBunsmukoB H.H. I'omynkyimtoc. Ouepku u3 ucropuu ouonorun. M., «Jlerckas
nuteparypa». 1971. —432 c.

®pank-Kamenckuit M. /l. Camas rnaBaas monekyina. M., Hayka, 1983. - 160 c.

. Ans6eprc b., bpeit 1., JIstouc [Ix., Padgd M., Pobept K., Yotcon [Ix. Monekynspuas

ouomorus kinetku. T 1-3. M., "Mup", 1995.

brikoB B.JI. lutonorus u obmiast ructonorus (pyHKIHOHATbHAS MOP(OIOTHS

KJIeTOK U TkaHel yenoseka) — CI16., COTUC, 2002

I'un6epr C. buonorus pazsurtus. T.1-3. M., "Mup", 1996.

Kumynes U. ®@., Obmas u MonexyisipHas reHeTrka, CHOUPCKOE YHUBEPCUTETCKOE

u3n., 1998.-430 c.

3aBap3uH A.A. CpaBuutenbHas rucronorus. CII6, uza. CII6I'Y, 2000.

Hure-Beuromos C.I'. I'eneruka ¢ ocuoBamu cenekuuu. CI10., "H-JI", 2010.

Kowmog B.II., llIsenosa B.H. buoxumus. — M.: JIpoda, 2004.

Jlenunmxep A. OcHoBbl Onoxumuu. M., "Mup", 1985

JIstoun b. I'ensl. M., "Mup", 1987.

Mymxkambapos H. H., Kysnwenos C. JI., Monekynsapuas Ouonorus, U3z,

MenuuHckoe nHpopMamonHoe areHcTso, 2007.

Onywm 0. Dkonorus. M.: Mup, 1988, B2 1.

[TexoB A.Il. buonorwus ¢ ocHOBamu dKoorun: Y4eOHukK. 7-e us., crep. — CI16.: 13a-

BO «JIanby, 2007. — 688 c.

EcpkoB K.1O. Mcropusa 3emnu u KU3HU Ha HEW: OT Xaoca 10 denoseka. M., 3n-Bo

HIT DHAC. 2004.- 312 c.

. EcekoB K.1O. Y nuButensHas naneonronorus. M3narenscto: HI DHAC. Cepus: O
yeMm ymomdanu yueonuku. 2007.

. Maiip 3. Ilonynsiiiuu, BuabI 1 3BoonuA. M., «Mup». 1974. — 460 c.



23. Temmenko B.I1. Beegenue B Teopuro 3omonuu. CII6, u3a. CITI6I'Y, 1992.

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET

WNudopmannoHHO-cIIpaBOvHbIN pecype mo Ouonorun. Ha caiite npeacrasiena nHGopMmanus
no oOmeil Owonormu. JlocTynmHO mpencTaBieHbl MaTepuainbl U (oTorpaduu, CXemsl,
HEOOXOJMMBIE JUISI COCTAaBJIGHUS YpPOKOB, a TakK ke npu mnoaroroke Kk EI'D.
http://www.cellbiol.ru/

buonornueckuii cioBaps oH-naiiH «buonornueckuii cioBaps On-line» — yHHBepcaabHOE
CIPaBOYHOE MHTEPHET-U3JaHue, IPEAHA3HAUEHHOE KaK Uig OMOJIOTOB, TaK U IS IIUPOKOTO
Kpyra TMpeACTaBUTENCH CMEXHBIX HAyK, y4YalllUXcsi M BCEX HHTEPECYIOLIUXCS >KUBOU
MIPUPOIOM.

http://www.bioword.narod.ru/ BioDat - caiiT o uBOH mnpupoae u OHOpazHOOOpa3UH
http://biodat.ru/

OauH u3 crapedmMX M KpPyNHEWIIMX B CTpaHE CaWTOB [0 JKMBOM MpHUpoAe U

Onopaznoobpasuo. Haydno-momysipabie 1 mpodeccroHalbHbIe TEMATHUECKUE MaTepUaIbl,
CIIPaBOYHUKH, 0a3bl JaHHBIX, OpHUIHATbHbIE n3Aanus KpacHoi kauru Poccuu v pernoHoB,
WHTEPAKTUBHBIE PEKUMBI.

OwnaiiH-Kypesl o 6uonoruu https://www.lektorium.tv/


http://www.bioword.narod.ru/

