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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOoi pabodeil mporpamMmbl
BOCTIUTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposus uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nonoxenusM ®I'OC COO npodwiibHble y4eOHBIE TPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISAIOTCS CIoOcoOOoM auddepeHnnanuu oOydeHUsT Ha YpPOBHE CPEAHEro OOIIero
0o0pa3oBaHUs W MPU3BAHBI 00ECIIEYUTHh MPEEMCTBEHHOCTh MEXKIy OCHOBHBIM OOIIMM, CPEITHUM
o0umm, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaKIblid U3
9TUX Y4YE€OHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBA3aHHBIX C NpodopueHTaren
00yJaromUXCcsi U CTUMYJIMPOBAHUEM HWHTEpeca K KOHKPETHOW O0O0JIaCTH HAyYHOrO 3HAHWUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITMHOMN, SKOJIOTUEH, ICUXOIOTHEH, CHOPTOM MIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mperncraBieHue O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOI€HHOM ypOBHE, ONpeelisieT 00s3aTeIbHOe
(MVHBapuaHTHOE) TNPEAMETHOE COJEpP)KaHHUE, €ro CTPYKTYpHUpPOBAaHME IO pas3jesiaM M Temaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro mpoiiecca,
BO3pACTHBIX OCOOEHHOCTEH oOydarommxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHUf,
Onarogaps 4emy MpocMaTpPUBAETCS HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 00pasze >XHW3HH, Ha BOCIUTAHUE
OepeKHOr0 OTHOILIEHUS K OKpY)Karolllel MpUpoAHON cpene. B mporpamme mo Omosoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buomnorus» B peanuzanuu Tpebdoanuii ®I'OC
COOQ x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM PE3ylbTaTaM 00ydeHUS U
B ()OPMUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOW JESATEILHOCTH OOYYArOMIMXCs TI0
OCBOCHHMIO COJEpKaHUs OWOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro oOIIero
o0Opa3oBaHusl.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeHEro OOIIero oOpa3oBaHHs 3aBEpPIIACT
Ouosnoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUI
U OHONIOTUU Pa3BUTHS, TCHETHKH, CENIeKIIMH, OWOTEXHOJOTHH, HBOJIOIHOHHOTO YYEHHUS U
DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJFOTOBKY OO YyUaOIIMXCsl K MOCIIEAYIOIIEMY OTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3ax
U OpraHu3allisix CpeaHero mnpodeccHoHANbHOrO o0pa3oBaHus. OCHOBY €ro cojep:KaHus
COCTaBIISIET CHUCTEMa OMONOTHYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTHHM Ha YpPOBHE OCHOBHOIO OOLIETO
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OHWOJOTMYECKHE CBEICHUS
MPUKIAHOTO M TMOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS



nocJIeyIoniero Beioopa npodeccun. Bo3mMokHa Takyke WHTETpaIys OMOJOTHUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (U3UKH, XUMUH,
reorpadun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K M3ydeHHI0 Ouosioruu. CorjacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCsS OCHOBBI MOJIEKYJISPHOW M KJIETOYHOH OHOJIOTHH,
SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usmnonorun yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOIMOHHOE YYE€HHUE, OCHOBBI IKOJIOTHH U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIIOB W TMpaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOMAep)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
Hapsily €O 3HAYUTEIIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaa B COAEPKaHUU MIPOTrPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
obnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOnEHHOM ypOBHE — OBJIa/IEHUE
00y4JarloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa U MPUOOPETeHHE YMEHUI NCIIOB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeEca K
onpeneneHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBSI3aHHOW C OMOJOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtrxeHne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE
o0ecreynBaeTcsl pelIeHueM caelyoInX 3a/1a4:

OCBOCHHE OOYYalOIUMHUCS  CUCTEMbI  OMOJIOTMUYECKMX 3HAaHWK: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIaXx,
COCTaBISIIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONIOTUYECKUX CHCTEeM (KJIETKA, OPTaHW3M, MOIMYISLUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBL:
MCCJIEIOBATEILCKUMU METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISIPHOW M KIETOYHOM OUOIOTHH,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJOTUH U CUHTETUYECKON
OMOJOTUM, TAJIEOHTOJOTHH, DSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIEIOBAaHUNH B J1a0OpaTopuud M B MpHpone (HaOIIOJeHHe, H3MEpeHue,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOM; YCTAaHABJIMBATDH CBS3b MEXKIY Pa3BUTHEM OUOJIOTUU U COIIMATTbHO-I9KOHOMHYECKUMU
¥ DKOJIOTHYECKUMHU MpoOIeMaMH YeJIOBEUECTBA; OIIEHUBATH MTOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHONICHHUIO K OKpY)Kalollel MpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO



OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPbl MPOGUIAKTUKU HH(EKITMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MPHpOJAe W obecredeHus 0e30MacHOCTH COOCTBEHHOM
JKU3HEACSITEIIBHOCTA B YPE3BbIUAMHBIX CUTYalUSX MPUPOJHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pelaeMbIMH €10 TPOOJIeMaMu, METOJIOJIOTHEH OHMOJIOTHYECKOTO HCCICIOBAaHUs, MPOBEICHUS
SKCIIEPUMEHTANBHBIX UCCIIEIOBAaHUM, pelIeHUs] OMOJOTMYEeCKHX 3a7ad, MOJEITUPOBaHUs
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHS K JKUBOW MPHUPOJC B IEIOM H K
OTIENbHBIM €€ O0O0BeKTaM U SIBJICHHUAM; (OPMHpPOBAHHE SKOJIOTHYCCKOH, TI€HETHYCCKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; WHTEIPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTA B PAllMOHAIBHOM MPUPOIOTIOIB30BaHIT
(coOmoleHne TpaBWJI TIOBEACHUS B TPUPOJE, OXPaHbl BHJIOB, JKOCHCTEM, Omochepsi),
COXpPaHEHUHU COOCTBEHHOTO 3[0POBBS M 3[I0POBBS OKPYXKAIOLIUX JIOAeH (COONIOAeHUS Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEAEATEIIbHOCTH B UpEe3BbIUaiHBIX
CUTYAIUSAX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BaHMS OMOIOTUUECKHUX
3HAHUN U YMEHUM B MIOBCEIHEBHOM KU3HH;

CO3JaHME YCJIOBHMH JJisi OCO3HAHHOTO BHIOOpPAa OOYYAIOUIUMUCS WHIUBUAYATbHON
o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOIIEH mMoOcienymieMy podhecCHOHATbHOMY
CaMOOTIPE/ICTICHUIO, B COOTBETCTBUM C HWHIWBHIYAIbHBIMH HWHTEpPECAMHU M TOTPEOHOCTSIMU
peruoHa.

OO0miee 4ymuClIO YacoB, OTBEACHHBIX Ha HM3yueHUE OHMOJOTUU Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIETIO),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p oprann3anuoHHbBIX (OPM, METOJIOB M CPEICTB 00YUEHUsI OMOJIOTHUN OCYIIECTBIISIETCS
¢ yuéroMm crienupuKd ero CoAep KaHHsl U HAMPaBICHHOCTH Ha MPOJOJIKEHHE OHOJIOTHYEeCKOro
00pa3oBaHUs B OPTaHU3ALUIX CPETHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM YCIOBUEM IMPH O0yYEHMM OMOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpOBECHUE J1abOpaTOPHBIX M TMpakTHUeCKuX paboT. Takke yuyacThe oOydalmmxcs B
BBITIOJTHEHUH IPOEKTHBIX U YUeOHO-HUCCIIeIOBATENIbCKUX pa00T, TEMAaTHKa KOTOPBIX OMPEeaeTCs
YUHUTEJIEM Ha OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX

YCJIOBUU.



Coaep:xanue 00y4yeHus
10 ki1ace

CoaepxaHue MpPOrpaMMbl, BBIICIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBou arrecranuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHass OMOJIOTHSI — KOMILIGKCHas Hayka. KpaTkast mcTtopusi pa3BUTHs OHOJIOTHU.
buonornueckue Hayku M wu3ydaemble UMM mnpoOiembl. DyHmaameHTanbHbIC, MPUKIAIHBIE U
MOMCKOBBIC HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojoruu B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON JIEATEIILHOCTH
YeJIOBEKa: MEIUIMHE, CEIbCKOM XO0351CTBE, IPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBIL.

JdeMoHcTpannn

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. apsei, I
Mengens, B. U. Bepranckwii, U. I1. I1aBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpel u cxembl: «CBs3b OMOJIOTUU C APYTMMU Haykamu», «CrucremMa OMOJIOTHYECKUX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHMHCTBO
XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CJIOXKHOCTh M YHOPSAIOYEHHOCTb
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEIACHHE, Pa3APaXKUMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

VpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIH, MOMYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeoIeHOTHYECK Ui ),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kusub kak popma cymiectBoBaHus MaTepuu. Hayku, u3ydaromniie >KMBbIE€ CUCTEMBbI Ha Pa3HBIX
YPOBHSIX OpraHHU3alUU.

W3ydeHue XUBBIX cHUCTeM. Meroabl Omonornyeckoil Hayku. HabmroneHue, m3mepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHo. [lmanmpoBanne skcnepumenta. [loctaHoBka W mpoBepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ H0cTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYUYEHHBIX Pe3yNbTaToB. [IpHUMHBI UCKAKEHUS PE3YNIHTATOB AKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL UK

Tabmuielr 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHMYECKHE CHCTEMBIY,
«CBolicTBa )XKMBON MaTtepun», Y pOBHU OpraHU3ALNU KUBOUH NPUPOIb», «CTpoeHue KUBOTHOU
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepay, «MeTobl U3YUSHUS YKUBOH TPUPOIBI».

O6opynoBanue: 1abopaTropHOe 000pyIOBAHUE JIJIS TIPOBEACHUS HAOIOACHUN, N3MEPEHHUI,
IKCIEPUMEHTOB.

IIpakTuyeckas padora «/crnonap30BaHHe Pa3TUYHBIX METOJOB MPU H3YUYEHHH KUBBIX
CHUCTEMN.



Tema 3. buonorus Kjierku

Knerka — cTpykTypHO-(YHKIHOHATIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHumanbHoe  HEHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue GurkcuposanHuix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «cTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *UBOTHBIX MU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckass padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKU COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTH. Boaa u €€ pons
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIIETKH, TEIIOPETYJIALHUN.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Moiekynbl. IlepBuuHas cTpykTypa Oenka, MenTugHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonorunueckue GyHkuu 6enkos. /lpuonut.

VYrneBoasl. MoHOCAaxapuabl, AUCAXAPHIbL, OJIUTOcaXapy bl M monucaxapuipl. OO miaxn
CTpOEHUS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBOJ0B. buonornueckue GpyHKINUN yriIeBOJOB.

Jlununpl.  TuppoduneHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — numuios.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. /IHK u PHK. Crpoenune HyknenHoBbIX KucioT. HykneoTuasl.
[Mpuniun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue pynkunu JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMojekyl. Modenuposanue cmpykmypvl U @QYHKYui
Ouomonexyn u ux komniekcos. KomnvromepHulii Ouzaiin u OpeanuiecKuli Cunme3s OUOMONEKY U UX
HeNnpupoOOHbIX AHANI0206.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYNbl Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiienHOBbIE KUCIOTH», «CTpoeHue MONEKYIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KIeTKH. Ilma3maTuueckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutomnazma. I{uto3onms. Llutockener. JBwkenue nuronnazMbel. OpraHouzsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAomazMatudeckas ceth (OIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIspHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [mankuil  (arpaHyJssipHBIN)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pacturtenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKM: MUTOXOHAPUH, TJIacTUAbl. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOpUYHBIE W CIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBl  BBICIINX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8bie
MuKpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U (PYHKIHUH.
Snepubliii GenkoBbI MaTpuKC. [IpOoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus. CpaBHHTENbHAas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpauMu

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

Tabmuubl u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHHe pacTUTENbHON KileTKn», «CTpoeHrne MUTOXOHIpUn», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTtopnas padora «/3yyeHre CTpOEHHUS KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHue CBOMCTB KJIETOYHOU MeMOpaHBI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U JAEMIa3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBMKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelleCTB U IPpeBpalleHHe JHEPIUHU B KJIeTKe

AccuMWISILIVSL U IUCCUMUIISILIUSL — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIN U TeTepOTPOdHBIA. YUuacTre KUCI0opoa B OOMEHHBIX MPOIECCcax. JHEPreTUIecKoe
obecnieuenue kinetku: npepaiieHue ATD B oOMeHHBIX nporieccax. DepMeHTATUBHBIN XapaKTep
peakuil kieToyHoro mMetadbonusma. @epMeHThI, UX CTPOEHHUE, CBOMCTBA M MEXAHU3M JCHCTBHUSL.
Kodepmentsr. OTinnunst GepMEHTOB OT HEOPTaHMUYECKUX KaTaIU3aToOpoB. BelKu-akTHBATOpPHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTh CKOPOCTH (DEPMEHTAaTHBHBIX pEAKUUH OT pPa3IMnYHbIX
(bakTopoB.

[TepBUYHBII CHHTE3 OpraHMYECKHUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponpb xmopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IponyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Busabl 6poxkenus. [IpoaykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hei.

AdpoOHBIE OpPTraHW3MBI. JTambl YHEPreTHYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PaCLIeTIICHHE TIIIOKO3bI.

buonorunueckoe okuciaeHHe, UM KIETOYHOE JbIXaHue. Posb MUTOXOHIpUI B mpoleccax
O6uonorudeckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe GocPopHINpOBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpaLun

[Toprpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTOCUHTE3Y», «DHEpreTuueckuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHUE JUIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas padora «/3ydeHne KaTaInTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha IpUMeEpe
aMuUJIa3bl WK KaTajasbl)y.



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEJBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aius TeHoMa y MPOKapuoT U
9YKApHOT. Perynsius ak THBHOCTH T€HOB y TpOKapHoT. [ unore3a onepona (P. XKako0, XK. Mano).
Monexynapnvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e pezynayuu
pabomul 2enos. Perynsaiys 0OMEHHBIX MPOLIECCOB B KileTke. KieTouHslii romeocTas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbIe mapa3uthl. CTPOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

BupycHsle 3a601eBanus yenoBeka, KUBOTHBIX, pacrenuil. CITN/], COVID-19, connansHsie
Y MEJUIIMHCKHE MPOOIJIEMBI.

Buoungpopmamura: unmeepayust u anaiuz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux oanHvlx. Hanomexuonoauu 6 buonocuu u meouyure. Ilpoepammupyemole (hyHkyuu
benkos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoOHCTpaLun

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

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perymsuus. Wutepdaza u muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uatepdase. I[loaroroska kierku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEp(PAa3bl.

Martpuuneiii  cunre3 JHK —  perummkanus.  Ilpunnuner  perumkanuun — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHHTE3, aAHTUNAPAUIENbHOCTh. MexaHu3M
permukanuu [JTHK. Xpomocomsl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepasa. XpoOMOCOMHBIN
HAa0Op KJIETKH — KapUOTHUIL. JMIUIOMIHBIA M TarIOMIHbIN Habophl XpoMocoM. ["'omonoruyHbie
XpoMocoMbl. [Tos10BbIE XpPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOISALIME B HUX Ipouecchl. Tumbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHrE MUTO3a.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3s.



Knetounoe sapo, XpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHE XPOMOCOMY,
«Permmukanus JJTHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuT03 B KieTKax KOpelKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

Jladoparopnasi padora «HabOmonenre MuTo3a B KJIETKaX KOHYMKA KOpeliKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKJIETOUYHbIE BOJAOPOCIH, Ipyrue NpoTUucTsl. KonoHuaabHbie
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: 0Opa3oBaTelbHAs, IOKPOBHAs,
MPOBOJINIAs, OCHOBHAsA, MexaHnueckasd. OcoOOEHHOCTH CTpoeHUs, PYHKUUNA W PacHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHu KUBOTHBIX U Y€JIOBEKA. THUITBI )KUBOTHBIX TKAHEHW: SMUTENNAIbHAS, COSIMHUTEIbHAS,
MbIlIeYHas, HepBHas. OCOOEHHOCTH CTpOeHUs, PYHKIMHA U PACIONOKEHHs TKaHEe B opraHax
JKUBOTHBIX U YEJIOBEKa.

Oprassl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTbl 0THOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbIil U BHyTpeHHMI ckeneT. CTpOEHUE U TUIIbI COETUHEHUS KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, pPECHHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTCHHWM: TPONMU3MBbI W HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Tutanue opranu3moB. [lormomienre BOJbI, YTIAECKUCIOTO Ta3a U MUHEPAIBHBIX BEIICCTB
pacteHusiMu. [luTanwe >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIECBApECHHE.
[lutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIEBAPUTENBHOTO TpakTa. llumieBaputenbHble
»kenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Hpixanne opranu3MoB. [[pixanne pactennid. J{prxanne >xuBOTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KokHoe npixanme. [[prxarenpHas moBepxHOCTh. JKaOepHoe u JIErodHOe
IbIxaHue. JIpIxaHWe TO3BOHOYHBIX »HBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHUs JIETKUX I[MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cucCTeMa 4YeloBeka. MexaHus3m
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHBIE COCYABl W KpoBb. Kpyrum KpoBooOpareHus.



OBOJIIOIIMOHHBIE YCIIOKHEHUSI CTPOEHUST KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3moB. Bbigenenue y pacreHuil. BplueneHue 'y  KUBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpanusi, ceKpenus 1 00paTHOE BCaChIBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaenaeHUs. CBs3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICINTENILHON CUCTEMaMU. BpbljeneHre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [loukwu.
Crpoenne u pyHkunonupoBanue Heppona. O6pazoBaHrue MOUH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Cropbl OaKTepuil U HUCTHI
NpOCTEHIIMX. 3aliTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTtBa MacCMBHOM H
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TIPOM3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3nedl. MMmyHnHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII HWMMYHHUTET.
Bpoxnéuuslii u  npuOOpeTéHHBI  cnenuduueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepner, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3mMoB. Poib BpoXKIEHHOT0O UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. Pa3ipaxuMocTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POocToBble BeleCTBa U HX
3HA4YCHHUE.

HepBHas cucrema u peduieKTopHAs peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI Y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMUBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBME TOpMOHOB. B3auMMOCBSI3b HEpPBHOW U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpeHHee CTpOEHHME HACEKOMBbIX», «TKaHM pacTeHH»,
«KopueBsie cuctembr», «Ctpoenue ctedinss», «CTpoeHHE IHMCTOBOM IUIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MbllieyHas cucremayn,
«BbraenurenbHas cucremMay, «JHIOKpUHHAA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunononoctHeie», «CxeMa MUTaHUs pacTeHui», «KpoBeHOCHBIE CHCTEMbI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpoeHHUE 0K/I€BOro
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBuast cuctema ntuny, «HepBHass cuctema MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKICTOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YelIOBEKa,
o0opyoBaHue ISl IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeTICHUS
KpaxMmasia 1 OelKOB 1o AeCTBHEM (EepMEHTOB, 000pyIOBaHKE I IEMOHCTPALIUHU ONBITOB 110



U3MEPECHHUIO JKU3HEHHOW EMKOCTH JETKUX, MEXAaHM3Ma [bIXAaTEJbHBIX JBW)XEHUH, MOJIEIH
TOJIOBHOT'O MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecrioioe (BKII0Uasi BET€TATUBHOE) M MOJI0BOE. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kieTkH, unu ramerel. Meiio3. Cranguu Meiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. bronornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazputue. ['ametorenes y >kuBoTHbIX. [TonoBsie sxene3bl. O0pazoBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

Omo10TBOPEHNE U IMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgpoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATyIkn). Jpobnenwue.
Tunbel apobnenus. /Jemepmunupogantoe u HedepmMuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH OPOOJIEHUsT MIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISALINS).
3aknaJKka OpPraHOB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apO/IbIia (3MOpHOHATBHAS HHIYKIIMS ). 3aKIa/IKa IJIaHa CTPOEHUS YKUBOTHOTO
KaK pe3yJbTaT UepapXUUECKUX B3aUMOJICUCTBUI reHOB. BiusHue Ha YMOpPHOHATEHOE pa3BUTHE
pa3INYHBIX (PaKTOPOB OKPYKAIOIIEH CpPeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHbli Tepuof. [Ipsmoe u HempsiMoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta KUBOTHBIX. DakTOpbl PETYISIIMM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

Pasmuoxenue u pazpurue pacteHuil. ['lameroput u cnopodut. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIoOp B mporiecce Meio3a. ['amerorenes y pacrenuit. Omio10TBOpeHHe U
pa3BUTHE PACTUTENIbHBIX OPraHW3MOB. J[BOWHOE OIUIOJOTBOPEHHME Y LIBETKOBBIX PACTEHMM.
OO6pa3oBaHue 1 Pa3BUTHE CEMEHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM M )KUBOTHBIX.

JleMoHCTpanun

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3MHOXeHHE XJIaMHIOMOHaAbl», «Pa3MHOXkeHHe »HBIIIeHbl», «Pa3MHOXEHHE TUApHIY,
«Meitoz», «Xpomocombl», «[amerorenesy», «CTpoeHHE SMIEKIECTKA U CIIEPMATO30Ua»,
«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsiMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MAICKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTue ISTymku», «/{BoilHOE OIJIOJAOTBOPEHHE Y LBETKOBBIX
pactenuit»y, «CTpoeHUE CEMSIH OJHOJIOIBHBIX W JIBYJOJIBHBIX PacTeHUil», «KU3HEHHBINH LUK
MOPCKOH KaycTbl», «KMU3HEHHBIN UK MXa», «KU3HEHHBIN LIMKII TAIOPOTHUKAY, «OKN3HEHHBIN
LUKJI COCHBI».



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/IOB,
Mojienb «L{uKIT pa3BUTHS JATYLIKI».

JlabopaTtopnass paGora «l/I3yueHue CTpOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTin renetuku. Padotst H. K. Konbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneyenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIM NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YMCTast JIMHUS, THOPUABI, reHOTHN, (QeHotur. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAOIOTUUECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! U cxeMbl: «MeToIbl TeHETUKNY, «CXEMbI CKPELTUBAHUS Y.

JlaGopaTopHas pa6ora «/[po3oduia kak 00BEKT FTeHETUUECKUX UCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorii 3aKkoH MeHens — 3aKoH e IMHO00pa3usi THOPHUIOB
nepsoro nokonenus. [Ipasuno nomuanpoBanus. Bropoii 3akoH Menenst — 3aK0H pacleIIeHus
npu3HakoB. lluTomoruyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUs. [HMmoTe3a YUCTOTHI
ramer.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruieHHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacIeI0BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI NoJ. [eHeTwdeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enoTun kak uenocTHass cucreMma. [lmefoTponusi — MHOMKECTBEHHOE JIECHCTBHE TIE€HA.
MHoOeCcTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

I'eHeTMYECKMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIIECCOB, IIOBEACHUS M KOTHUTUBHBIX (DYHKIMNA. [ eHeTHUecKre MeXaHU3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — MapasuT» U «XO35IMH — MHKPOOHOMY.
['eHeTnyeckue acmeKThl KOHTPOJIA M U3MEHEHUS! HACJIEICTBEHHOW MH(QOpPMAIMK B MOKOJICHUAX
KJIETOK U OPTaHNU3MOB.

JleMoOHCTpanuu

[Toprpetsi: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «[lepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmunupoBanuey, «CLeIIeHHOE HACIeJOBaHUE
MPHU3HAKOB y Apo30d by, «I eHeTnka monay, «Kapuorumn yenoekay, «Kapruotun apo30Quiis,
«Kapuotun ntunb», «MHOKECTBEHHbBIN aJlIEN3M», «B3anmoneiicTBre reHOBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALlMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb ISl JEMOHCTPALUK CLEIIEHHOTO HACJIeI0BaHUs ITPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB IUTHOPUIAHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3anmopnelictBie reHoTtuna u cpeapl npu (GopmupoBaHuH (eHoTHNa. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHBIE TpPHU3HAKU. BUIbl  HM3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUHM MOIUGBUKALMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHYMBOCTH. Buabl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHas M13MEHUYHMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi W3MEHYMBOCTb. BHABl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHUE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKkmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl u3mMeHumBOoCTHY, «MomudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHBIE AK3EMIUISIPhI KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHuE —3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOMN
n3MeH4UBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Myrtanuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuorun uenoBexka. MexayHapogHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3YYEeHUS TEHETUKH YETIOBEKAa: T€HEAIOTMUECKU, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TCHOTHIIA: TIOJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kcie ¢ nomomusro I11P-
ananu3a. HacnencrBennsie 3a001eBanus 4ea0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCcTBEHHOM MNPeapaclooKEHHOCThI0. 3HAUYEHUE MEAMIIMHCKONW T€HETUKH B
NPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JIeBaHUN dYenoBeKka. MeauKO-TeHEeTHYeCcKoe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «(T€HETUYECKOrO Ipy3a». DTUYECKHUE ACIIEKThI
UCCIICIOBaHMI B O0JIACTH PEaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy |
XUMHUYECKOMY 3arps3HEHHUIO OKpYyXKaromel cpenpl. I'eHeTmdeckas IpenpacrnonoXeHHOCTh
YEJIOBEKA K MTATOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay», «MeTOIbI M3ydeHUS TCHETHKH YEJIOBEKA,
«['enernueckue 3a0601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHue U aHaIU3 POAOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
BaBuosa o LleHTpax nporcxoxaeHuss 1 MHOrooOpas3us KyJabTYpHBIX pacTeHHi. Poib cenexkuuun
B CO3JJaHUH COPTOB PACTEHUI M IOPOJI AKUBOTHBIX. COPT, NOPOJa, IITaMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieACTBeHHOM m3meHunBocTd H. M. BaBwiioBa, ero 3HaueHue s CEJIEKIMOHHOU
paboThL.

Mertonbl cenekmoHHOM paboTsl. MckyccTBEHHBIN 0TOOP: MacCOBBIA U MHIUBUAYAJIbHBIH.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnbplTaHue mpou3BoauTesell mo moromctBy. Ot6op mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIHOHHOW paboThl. PamuarnvoHHbI U
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTalud Yy KyJbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHre T€HOMHOIO PEJaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JITHK aiis nomyuenus
VCXOJIHOTO MaTepHuaa JUisl CEJICKIUN.

[Tonyyenune monumuionioB. BHyTpuBHIoBas rubpuamzauusa. bauzkopoacTBeHHOE
CKpelrBaHue, Wi MHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruioausi MEXBHIOBBIX T'HOpHAOB. JIOCTM)KEHHS CENEKLUUHW pacTeHUd u
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyei s co3aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue,
coxpamenue u ynpasieHue 2eHemudecKuUMu pecypcami. CenibCKOX03AUCMEEHHbIX U NPOMbICTIOBbIX
JICUBOMHBIX 8 YEAX VIYUUEHU CYWeCmEYIoWuUx U cO30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ npUMeHeHUeM COBPEMEHHbIX MemMO008 HAYUHLIX UCCIe008AHUL, Nepe00sbIX uoell u
NepcneKmueHbIX MexHOI02UlL.

JleMoOHCTpaL UK

IToprpersr: H. . BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykpsnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuupl u cxeMbl: «L{eHTpbl IPOMCXOKAECHUS U MHOT00Opa3usl KyJIbTYpHBIX PacTEHHI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBCHHOW W3MEHYHMBOCTH», «MeETOIpl celeKnmum»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIBI M JOCTHXKEHHUS CENEKIIMU PACTeHHM M >KUBOTHBIX (HA
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuii cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CoznaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsI OPIraHU3MOB U UX KOMIIOHEHTOB, COACPKAILNUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PaCTEHUM M >KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comartudeckuii smOpuoreHe3. lcmomnbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzosearnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texnonocuu  0300po6neHus,  KyIbMUGUPOBAHUS U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T€HHasl MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAaHHE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W MEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue ouorexnonoruu. [TocrreHomHuas nudposas menuiuna. [1L[P-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMITJIEKCHBIX
TKaHell coyeTaHHeM TEXHOJIOTHH TPEXMEpPHOro OMONMpPHUHTUHIA U ckadOoIaUHra A pPelIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

Co3manne BEKTOPHBIX BaKIMH C IEIbI0 OOecreueHruss KOMOWHHUPOBAHHOM 3alllUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHEe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHas HHKEHEPUSI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNorus — BaKHeIas Npou3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO)Y.



Inanupyemble pe3yJbTaThl 0CBOEHHS MPOTPAMMBI 110 OMOJIOTHH HA YPOBHE
cpeaHero oomero oopazoBanus
JIndyHOCTHBIE pe3yJIbTAThI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHbIC.

B cTpykType JMUYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOTrpaMMbl IO OMOJIOIMH BbIIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOEM  JEATENIbHOCTH  ILI€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IMPUCYLIUMHU  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMsSI, Haluuue NPABOCO3HAHUS  DKOJOTMUECKON  KYJIbTYpBHI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yu4eOHOW M BOCIUTATENbHOMN JI€ATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, NMATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTAapLIEMY IOKOJEHHUIO, B3aUMHOI'O
yBa)KEHUs, OEpEe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS y4eOHOTo mnpenMeTa «buonaorus» IOMKHbBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaroLUXCsl pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTO  oOlIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0YydYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJI€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MMO3HABATEIbHbIX 3371ay, BHIIOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K  SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/JICHCTBUSA JIOJIeH ¢ pa3HbIMU YOSKJICHUSAMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON HICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmHOMN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBO S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIbHOTO Hapoaa Poccuu;



LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OIEHUBATH BKJIA]l POCCHMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUSA 3HAuYeHUs OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOIUOHAIBLHOIO 0J1IArONoJIyYns:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXKHUM 3aHITHH U OTIbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEONEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JE€SATEIbHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPABIEHHOCTH,
CITOCOOHOCTH MHUITUUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO e TEIHHOCTD;

MHTEpEC K pa3muyHbiM chepam mpodeccHOoHATBbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIE KN3HEHHBIE TUTAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCel
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTUYECKOW KYJIbTYpBI: NMPUOOPETEHHE OTBITa TUTAHHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH MCTOB30BaTh MPUOOPETaEMbIE MPU W3YYCHUH OWOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
MpaBuJl MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX Ha COXPAHEHHE PABHOBECHUSI B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEINPUITHE NCUCTBUM, MPUHOCAIIMX BpEI OKPYKAKOLIEH HPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE MOCIEIACTBUS MPEITPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTMYECKOH KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HAIpPABICHHOCTH, YMEHMsS PYKOBOJICTBOBATbCS HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTHM K YYAacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAHHOTO Ha JAMaliore KYJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIbTYpPbI KaK CPEJICTBA B3AUMOJICHCTBHS
MEX]1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH Npo0dieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBWIIM3AIMU: OOECIIeUeHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 II100AIBbHBIX
HKOJIOTMYECKUX NIPOo0OJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B IMOJIyUEHUU OMOJIOTMYECKHX 3HAHUW B IIEJIAX MOBBIIIEHUs 0O
KYJIBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIIMOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HaHUS JJIs aHalu3a M OOBSCHEHUS SIBJICHUMN
OKpPY’KaIOIIero MHpa M MNPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS I pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIEHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY O0Opa30BaHUI0 M CaMo00pa3oBaHHIO, K
AKTUBHOMY TIIOJIYY€HHUIO HOBBIX 3HAHMHM IO OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MerTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS y4eOHOro mpeamera «BHOJOTHsS» BKIFOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXTpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAyYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEUIECTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAayuYHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeJIOBaHHE, HAOIIOJAEHNE, W3MEpPEHUE, SKCIICPUMEHT WU JPYTHE); YHHUBEPCAITbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanrue (PyHKIHOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHIIUM OOYyYaIOlTUXCS,
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLMAJIbHOM MPAKTHUKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YpOBHE CpeAHEro oomiero oOpa3oBaHUA Y
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHKATHBHbIC YHHBEpCaJbHbIE Yy4YeOHbIE IEHCTBUSA, PpETYIATUBHBIE YHHUBEPCAJIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpenMeTHbIe Pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero ooOpa3oBaHuUs
JIOJDKHBI OTPaXKaTh:

OBJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUSMM:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJM3UPOBATh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh NIPH OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIICHHS (aHaIU3a, CHHTE3a,
CpaBHeHMs, Kiaccu(uKauu, OOOOIICHUsS), PaCKPhIBATh CMBICT OHOJOTMYCCKHX TOHITHN
(BBLACTISITH UX XapaKTEpHbIC PU3HAKY, YCTAHABIMBATD CBSI3U C IPYTMMU TOHATHSIMH);

ONpeNeNaTh UENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH WX JIOCTHUKCHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIHHOCTHU C TOCTABJICHHBIMHU IEJISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
PUPOIB;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTHH ), BBISIBIISITh
3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIIOYCHUS;

NPUMEHSTh CXEMHO-MOJICIIbHBIE CPEACTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OIIEHHBATh COOTBETCTBUE DPE3YJIbTATOB LEJSIM,
OILICHUBATh PUCKH MTOCIIEICTBUI IEATETLHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH DPAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBAaTh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIaJIETh HaBBIKAMHU Yy4eOHO-HMCCIEI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH, HaBBIKAMU
paspemieHus mpooieM, CocOOHOCTBIO H TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWUCKY METOIOB
pelIeHHs MPAKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOAO0B IIO3HAHUS;

UCTIONB30BaTh PA3JIMYHBIC BHIBI JCSITEIBHOCTH 110 TIOTYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTyallUsiX, B TOM YHUCIE MpU
CO3JIaHUH YUEOHBIX M COIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYUHBIA THUII MBIIIICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMU
MOHATUSIMHU U METOAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU IEATENBHOCTH U
’KM3HCHHBIX CUTYAIUX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajjauy, BBIJBUTATh
THIIOTE3y €€ PelICHNUs, HAXOJUTh apTyMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napamMeTpsl ¥ KpUTEPUU PEIICHUS;

aHAJTM3UPOBAThH MOJTYYCHHBIC B XOJI€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN TOMCK IMEpPEHOCa CPEACTB U CIIOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAKTUYECKYI0  00IacTH
KU3HEEATCITLHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC HJIEH, MpEAJiaraTb OPUTHHAJIbHBIE IMOAXOAbI M PELICHHs, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTMYECKUX CIIOBApsX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATH WH(MOPMALUIO DPAIMIHBIX BHUIOB U (POpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMyIHUpOBaTh 3ampoChl W TPHUMEHATh Pa3jIMYHBIE METOIBI TPU TMOHWCKE M OTOOpe
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OPMY MPEACTABIECHUS OHOJOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWS W 3alIUTHl  HWHpOpPMAMH, HWHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogj1aieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, AKTUBHO y4acTBOBaTh B JHAJIOre
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CY)KJIGHUSI OTHOCHTEIIbHO BBITMIOJHEHUSI TIpeajaraéMon 3ajady, YYUThIBATh HHTEPEChl U
COTJIACOBAHHOCTD MO3UIIUHI APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacno3HaBaTh HeBepOaJibHblE cpencTBa OOLIEHMS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIIQJIETh Pa3NUYHBIMU CcrOcO0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHJAHON W MHIUBUAYATbHOU pabOTHI TpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOECHCTBHYSI P PEIICHUH Y4eOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJBI COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 YJIeHA KOJIEKTUBA;

MPUHUMATh 1IEJTH COBMECTHOHM JIESITEIBHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH NEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHIbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B PA3NIMUYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBjaieHHe YHUBEPCAJbHBIMY PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amusi:



HUCIIOIB30BATh OMOJOTHYECKUE 3HAHUS JJIA  BBIABJICHUSA HpO6HeM U HUX pPCIICHHA B
KU3HCHHBIX M YYCOHBIX CHTYaIHsX;

BLI6I/IpaTb Ha OCHOBE OHMOJIOTHYECKUX 3HAHUMI LEJICBBIC U CMBICJIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M MOCTYIKaX 110 OTHOLICHHIO K JKUBOH MPUPOJIE, CBOEMY 3JI0POBBIO M 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEJIFHO OCYLICCTBIISITh [MO3HABATEIILHYIO JCATECIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHPOBaTh COOCTBEHHBIC 3aJa4yd B O0pa30BaTECIbHON JCATEILHOCTH |
’KU3HCHHBIX CUTYaLUsIX;

CaMOCTOSITEJIHO COCTABIJIATH IUIaH PEUICHUs POOIEeMBbI ¢ YYETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHHUH;

AaBaTb OLICHKY HOBBIM CUTYyaAllUAM;

paCIIMPSTh paMKU Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MTPEANIOYTCHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 34 PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM SPYIUIIMH B Pa3HBIX 00JIACTSIX
3HAHU, TIOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENIbHBIN 1 KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallMsIM, BHOCHUTb KOPPEKTHBBI B JICSTEIHbHOCTH, OLCHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIJICTh HAaBBIKAMHU [TO3HABATEIIBHON peIeKCHH KaK OCO3HAHMUS COBEPIIACMBIX JCHCTBHI
N MBICIIMTCIILHBIX IMTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HCIIO0JIB30BATh HpI/IéMI)I peq)JIGKCI/II/I
ISl OLICHKH CHTYalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCHICHUA 110 UX CHUKCHUIO,

NPUHUMATh MOTHBBI M apPT'YMEHTBI IPYTUX TIPU aHAIIU3€ PE3y/IbTaToOB JIESATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

NpUHUMATh ce0sl, MOHUMast CBOU HEAOCTATKU M JOCTOMHCTBA;

IIPUHUMATb MOTHUBBI U apT'yYMEHTBI IPYTUX [IPU aHAJIA3E PE3YIbTATOB IEATEIbHOCTH;

NpU3HAaBaTh CBOE MPABO U MPABO JPYTUX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3MIIUHU JPYrOro YelIOBEKa.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHbIE pe3yabTaThl OCBOEHHS coiepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre NpoGuiIbHOro o0yueHust 00yJaronmxcs
6unonorun. OHU BKJIIOYAIOT: crienupuyeckue st OMOJIOTUN HayuHble 3HAHUS, YMEHUS U CIIOCOOBI
JIEHCTBUI TI0O OCBOEHUIO, MHTEPIIPETAIIMHA M TPEe0OpPa30BaHUIO 3HAHUM, BUABI ACSITEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAaHUN M WX MPUMEHEHHWIO B PA3IMYHBIX Y4EOHBIX, a TaK)KE B PEaTbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yabTaThl MPeACTaBIEHBI 110 TOJaM U3YUYEHUSI.

[TpenMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOoTo npenmMeta «buonorus» B 10 knacce 1onKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MeCTe M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GhOopMUPOBAHNUU €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM pallMOHAIBHOTO MPUPOIONIOIb30BAHMS, O BKJIAJI€ POCCUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

BJIQJICHHE CHCTEMOI OMOJIOTMYECKHX 3HaHHM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollue
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OpPTaHW3M, MeTaboJM3M, TOMEOCTas,
caMOperyJIsILusl, CAaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, NU3MEHYMBOCTh, POCT U Pa3BUTHE),
Oononoruueckne teopun (knerounas teopus T. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pPa3usl ¥ MPOUCXOKIACHHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUS, pACUIEIUIEHUS], YUCTOTHI FaMeT, HE3aBUCUMOI0 HacienoBanus ['. Mennens,



TOMOJIOTUYECKUX PSAJOB B HaclencTBeHHOW u3MmeHunBoctu H. WM. BaBwiioBa), mpuUHIMIBI
(KOMILIIEMEHTapHOCTH );

BJIaJICHNE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, UCIOJIb3YEMbIX B OHOJIOTMYECKHX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IyKApHOT,
OJIHOKJICTOYHBIX U MHOTOKJICTOYHBIX OpraHM3MOB, B TOM uucle OakTepuid, rpuOOB, pacTEeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPTaHOB PAcTEHHi, )KUBOTHBIX, YEIIOBEKa,
MIPOLIECCOB KU3HEACITEIbHOCTH, MPOTEKAIOIINX B OpraHU3MaX pacTEHUH, )KUBOTHBIX U YeJIOBEKa,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIIeCTB (MeTabo0IM3M), IpEeBpaIeHHs SHEPTHH, OPOKEHHUS,
aBTOTPO(HOTO U TeTepOTPO(HOT0 TUIIOB MUTAHUSI, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, IMOpuoOreHesa, MOCTAMOPHOHAILHOTO pa3BUTHA, Pa3MHOXKEHHH,
WHAMBUAYAILHOTO Pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPraHOWJAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaM{ U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
GyHKIMAME, MEXKIy AdTalaMd OOMEHAa BEIIECTB, ATAallaMH KIETOYHOTO LHWKJIA U YKU3HEHHBIX
[UKIOB OPraHM3MOB, JTalaMd HMOPHUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTumnom u (hakropamu Cpesl OOUTAHUS;

YMEHHE BBISBISITH OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE aPTYMEHTHI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHUCTEMATHUYECKUX TPYIIIT;

yYMEHUE pelaTb OM0JIOTHYeCKUe 3a/1a4H, BBISBIATH IPUUNHHO-CIIECTBEHHBIE CBA3H MEXKIY
HCCIIETYEMBIMH OMOJIOTHYECKAMH TPOIECCAMHU U SIBIICHHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHMH NOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPSATh HUX OKCIEPUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UCCeI0BaHNs, aHATM3UPOBATh OJYUECHHBIE PE3YIbTaThl U JIeNIaTh BHIBO/IBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIUHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO MPEJCTaBIATh
MOJTy9YeHHBIE PE3YJIbTAaThl HA YICHUIECKUX KOH(EPEHIUX;

YMEHUE OLICHUBATh 3TUYECKUE aCTIEKTHl COBPEMEHHBIX UCCIIE0BAaHHUM B 00J1aCTH OMOJIOTUN
U MEIUIHHBI (KJIOHUPOBaHHME, MCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIpaBIIEHHOE H3MEHEHHE
reHoMa U CO3/IaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOP OyayIIel nmpodecCHOHATBHON IeATeTFHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEPUHAPUH, CETBCKOI0 X0341iCTBA, MUIIEBOM
MPOMBIIIJICHHOCTH, YTITYOJISTh TO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HAa OCO3HAHHBII BEIOOD
COOTBETCTBYIOLIEH Mpodeccur 1 MpoAoIKEeHHE OUOIOTHYECKOro 00pa3oBaHusl B OPraHU3aLUsaX
cpenHero mpohecCuoHaIbLHOTO U BBICIIETO 00pa30BaHuUs.

[TpenmeTrHbIe pe3yabTaThl 0OCBOCHUA YueOHOT0 npenmera «buonorus» B 11 knacce NOIKHbBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAayK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJeM YelIoBEYeCTBAa, a TAKXKe B PEIICHUH BOIPOCOB
paloHaIbHOTO MPUPOIONIONb30BaHMUSL, U B (GOPMUPOBAHNH LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
00IIeCTBY, YEJOBEKY, O BKJAJE POCCHICKHX U 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH,

YMEHHUE BIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAaHUI, KOTOpas BKIIIOYACT ONpPEICNICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHL,



IKocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoronMoHHas Tteopuss Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomtonuu), ydenus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
spommonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bapa), mpaBuna (Muaumyma 1O. JIuOuxa,
IKOJIOTHYECKOM MUpaMUIBI SJHEPTUH ), TUTIoTe3bl (TumnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTHYECKUX HCCIICAOBAHMAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHUeE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX W3MEHEHUU B
IpUPOJIE;

YMEHHE BBIACNATh CYUICCTBEHHBbIC NPU3HAKU: BUAOB, OMOIrEeOIEHO30B, AKOCHUCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIETro, ABIKYIIETO W pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJJTOMATPUYECKOT0 M CUMIATPUYECKOTO BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIMYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHHUE yCTaHABIIMBAThH B3aUMOCBSI3U MKy ITPOIIECCAMU SBOJIIOLNH, IBHKYIIIUMHU CUITAMHU
AHTPONIOTEHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPHUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apTyYMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA pOJICTBA OPTraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB W Cpebl OOMTAaHWs, €IWHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOTOOOpa3usi BUJOB M DKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeII0BEUYECTBA;

yYMEHHE peraTb OM0JIOTHYeCKUe 3a/1a4H, BBISBIATH IPUUNHHO-CIIECTBEHHBIE CBA3H MEXKITY
UCCIIETYEMBIMH OMOJIOTUYECKUMH TPOIECCAMU W SIBICHUSIMH, JI€TaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHMH NOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUeCKHe paboThl, cOOII0aTh MpaBuia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHWE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OKCIEPHUMEHTAIBLHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCel0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HMCCIEIOBATEIBCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOLIECTB, W MYOJIMYHO NPEACTaBIATH
MIOJTy9YCHHBIC PE3YJIbTAThl HA YICHUIECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOXKICHUU JKU3HHU, 4YeloBeKa U
YeNIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0axX MPEJOTBPAIICHHS TII00aThbHBIX
W3MEHEeHU# B buocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AEITEIbHOCTH B
001acTi OMOJIOTHH, KOJIOTUHU, IPHUPOIOTIONB30BAHMS, MEIULIUHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO3SHCTBA, MUIIEBOI MPOMBIIIICHHOCTH, YIIyOISaTh TTO3HABATEbHBIH
UHTEpEeC, HalpaBIeHHBIH Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPoI0JHKEHNE
OHMOJIOTHYECKOTO 00pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
oOpa3oBaHusl.



TemaTn4ueckoe IJIAHUPOBAHUE

10 xnacce
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3esioB U TeM POrPaMMBbl Kourp/  Ipakr/
n/n Bcero o0pa3oBaTe/bHbIE
padoTel  padoThI pecypesI

1 buonorus xak Hayka 1
2 JKuBbIE CHCTEMBI U UX U3YYCHHE
3 buonorus kinerku 0.5
4 XuUMHYEcKash OpraHu3alusl KICTKH 10 1
5) Crpoenne U QyHKIIUHN KICTKH
6 OOMeH BeleCcTB U MpEeBpallleHue YHEPTUH B KIIETKE 1
7 HacnencrBennast nuadopmanus u peannsanus e€ B KJIeTKe 0.5
8 JKU3HEHHEBIN UK KIETKH 1
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 1 15
10 Pa3smHOX€EHME U pa3BUTHE OPTaHU3MOB 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U M3MEHYHBOCTH OPTaHU3MOB 0.5
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1 1
16 buoTtexHonorust u cuHTETUYECKAsk OHOJIOTHS 4
17 PesepBHoe Bpems 1

O011ee KOJIMYECTBO YACOB M0 MPOrpaMmme 102 7 12




n/n

IoypouHoe miIaHupoBaHue
10 kiace

KoaunuecTBO 4acoB

Tema ypoka Kontp/
Bcero
padoThI

Mpaxkr/
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus kak KOMIUIEKCHAsI HAyKa ¥ KaK 9acTh COBPEMEHHOTO
oOmiecTBa

JKuBrle cucTEMBI U UX CBOMCTBA

AW N R

o1

YPOBHeBaﬂ opranusanus )XUBbIX CUCTCM
I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH. Kierounas TCOPHA

MeTo/ 161 MOJICKYJISIPHOH M KJIETOUHOM Onosoruu. [IpakTraeckas
pabota «3yueHne MeTo10B KJICTOYHONH OHOIOTHH
(xpomarorpadusi, anexrpodopes, muddepeHnraTEHOS
ueHtpudyruposanue, [1LP)»

0.5

XUMHYECKUN COCTaB KIJIIETKH
MunepanbHbIe BelIecTBa KJIETKH, UX OHOIOTHYecKas poJib

Oprannueckue BemiecTBa KJIeTkn — Oenku. JlabopaTtopnas pabora
«OO6HapyxeHHe OENKOB ¢ TOMOIIBI0 KAYECTBEHHBIX PEaKIIUi»

0.5

© 0o N o

10

CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1 1
OpraHuyeckue BellecTBa KJIETKU — YIIIEBOIbI

OpFaHI/I‘IGCKl/Ie BCIICCTBA KJICTKU — JIMITUbI

12

Hyxneunossie kuciotsl. JJHK u PHK. JIaGopatophas pabota
«HMccrenoBanne HYKJIEMHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KIETOK 1
pa3IMYHbIX OPraHU3MOBY

0.5

13

Crpoenue u pynkiun ATD. Ipyrue nHykneosunrpudocdars
(HT®D)




CexBenupoBanue JIHK. MeTo1bl TeHOMUKH, TPAHCKPUIITOMUKH,

14
POTEOMHKH

15 Mertoapl CTPYKTYpPHOU OHOTI0THI

16 Tunsl knetok. [IpokapuoTnueckas kieTka

17 Crtpoenue sykapuotuyeckoil kinerku. [Ipaktuueckas padbora 05
«M3yueHne cBONCTB KIETOYHOW MEMOpPAHBD» '

18 [ToBepXHOCTHBIN anmapar KISTKH

19 OnnomeMOpaHHbIE OpraHou bl KIeTKU. [IpakTiuueckas paboTta 05
«M3yueHne NBUKEHUS IIUTOIIa3Mbl B PACTUTEIBHBIX KIETKaX» '
[TomyaBTOHOMHBIE OPTaHOU/IbI KJIIETKU: MUTOXOHJIPUH, TIACTUIBI.

20 JlaGopaTopHas padota «lccnenoBanue mia3mMoin3a u 0.5
JETIIIa3MOJIM3a B PACTUTEIILHBIX KIIETKAX)

21 HememOpaHHbBIE OpraHOHIBI KJIETKH

22 Crtpoenue u GyHKIMHU Aapa

23 CpaBHuTeNbHAs XapaKTePUCTHKA KJIETOK dykapuoT. JlabopaTopHas 05
pabota «/3y4eHHE CTPOSHUS KIETOK Pa3IMIHbBIX OPTaHU3MOBY '
ACCUMUIISIIAS ¥ TUCCUMMIISIIIASI — JIBE CTOPOHBI METa0O0IM3Ma.

24 Tumnbl o6MenHa Benects. JlaboparopHas padota «M3ydyeHue
KaTaJINTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IIPUMeEpe aMUIa3bl
WJIM KaTaasbl)»
depMeHTaTUBHBIN XapaKTep peakluil KIETOYHOro MeTabomn3ma.

o5 JlabopaTopHas paborta «3ydenue ¢pepMeHTaTUBHOTO 05
paciierieHus epoKCHaa BOJAOPOa B PACTUTENBHBIX U )KMBOTHBIX '
KIIETKaX»

26 benku-akTUBAaTOpPHI U OEIKU-UHTUOUTOPBI

27 ABTOTpOGHBINH TUII OOMEHA BEILIECTB

28 doTrocuHTE3

29 XemocuHTes. JJaboparopras padota «CpaBHEHHE TTPOIIECCOB 05

(pOTOCI/IHTGSa N XCMOCHHTC3a»




AHa’poOHbIe opranu3mbl. Bunbel 6poskenus. JlaboparopHas padota

30 «CpaBHEHHE TIPOIIECCOB OPOXKEHUS M IBIXAHUS 1

31 AnpoOHBIE OpraHU3Mbl. DTaIlbl YHEPTETUYECKOr0 OOMEHa 1

32 DHeprust MeMOpaHHOTO rpaguenTa NpoToHoB. Cunre3 ATO: 1
paborta npotoHHOH AT®D-cuHTa3bI

33 Peakiuyn MaTpu4HOTO CHHTE3a 1

34 Tpanckpunius — MatpudHbiid cuate3 PHK 1

35 Tpaucsiiust u €€ 3Tarnbl 1

36 Koauposanue amuHOKHCIOT. Poib pubocom B OuocuHTE3e Oenka 1

37 Opranuzanus reHomMa y IpoKapuoT U 3yKapuoT 1

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 9YKapUOT 1

39 Bupycbl — HekJIeTOUHbIE POPMBI KU3HU M OOJIMTATHBIC MTAPA3UTHI. 1 05
[IpakTuueckas pabora «Co3aanue MOJIEIH BUPYCa»

40 BupycHrble 3a601eBaHus Yen0BeKa, ’KUBOTHBIX, PACTEHUI 1

41 HanorexHonoruu B OMOJI0rUH U MEIUIIUHE 1

42 JKu3HeHHEBIN IUKI KIIETKH 1

43 Matpuunsiii cunte3 JJHK 1

44 Xpomocomsl. Jlaboparopnast padbota «M3ydeHune xpoMocoMm Ha 1 05
TOTOBBIX MUKpPOIIpernapaTax»

45 Jlenenue KIETKH — MHTO3 1
Tuns! knetok. Kapuokunes u nurokunes. JlaboparopHas paborta

46 «Habnronenne MuTo3a B KJIeTKax KOHYMKA KOpelka Jiyka (Ha 1 0.5
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsmus ;kM3HEHHOTO ITUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LEN0e

49 Txaunu pilCTeHI/If/'I. JlaGopaTtopHnas pabora «3ydeHnne TkaHeu 1 05
pacTeHuin»

50 Tkanu )kMBOTHBIX U yenoBeka. JlabopaTopHas padota «/3yuenue 1 05

TKaHEH KMBOTHBIX)




Opransl. Cucremsl opranoB. JlaboparopHas padota «M3yueHue

51 1 0.5
OPTaHOB LIBETKOBOT'O PACTCHHSDY

52 Ormopa Tena opraHu3MOB

53 JIBroKeHHEe OpraHu3MOB

o4 IIntanue opranu3sMoB

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IuIIeBapuTenbpHas cuctema 1
YeJI0BeKa

56 JlpIxaHue OpraHu3MoB 1

S7 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1

58 TpancnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX )KMBOTHBIX M U€IOBEKa 1

60 Brigenenue y opranu3smMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucTeMa 4enoBeKa 1

63 Pa3znpaxkxuMocCTh U perynsius y OpraHu3MoB 1

64 ['ymoparnbHast perysius 1 SHIOKPUHHAs CUCTEMa KUBOTHBIX U 1
4eJI0BeKa

65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB

66 [TonoBoe pa3zMHOXkEHUE

67 Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

68 Jlaboparopras padota «/3y4eHne CTpOCHHUS IMOJIOBBIX KJIIETOK Ha 1 0.5
TOTOBBIX MUKpPOIIpemapaTax»

69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3

70 3akmajika OpraHOB U TKaHEW U3 3apOJIbIIIEBIX JHCTKOB

el Poct u pasBuTHE KUBOTHBIX. Ha?opaTopHaﬂ pabota «BplsBieHHe 1 05
MIPU3HAKOB CXOJICTBA 3apOJIbIIIEH MO3BOHOUHBIX JKUBOTHBIX)

79 PazmHosxeHue u pazButue pacreHuil. Jlaboparopnas pabora 1 05

«CTpoeHne opraHoB pa3MHOKEHHUSI BHICIIIMX PACTEHUII»




73 Hcropus cTaHOBIICHMS M pa3BUTUS FEHETUKH KaK HAyKU 1

74 OcHoBHbIE OHATHSA U CUMBOJIBI TeHeTUKH. JlaboparopHas paboTa 1 05
«/lpo3oduia kak 00bEKT TeHETHYECKUX UCCIIETOBAHMI» '
3aKOHOMEPHOCTH HACIeOBaHUS MTPU3HAKOB. MOHOTHOpUTHOE

75 ckpentuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB 1 0.5
MOHOTHOPUAHOTO CKPEIIMBAaHUS Y 1pO30(pHIIbT"

76 [{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpPEIINBAHUS

77 Ananuzupytoiee ckpeuuanue. Hemonnoe noMuHupoBanue

78 Jurubpunnoe ckpemmbanue. [Ipaktudeckas pabota «3ydyenue 1 05
Pe3yIabTATOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI '

79 [uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHUS 1

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1

82 I'eneruka mona 1

83 ['eHoTHm Kak 1eN0CTHAS CUCTEMA 1

84 I'eneTHuecKuii KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U 1
YesioBeKa

85 V3MeH4YnBOCTh MIPU3HAKOB. BU/IbI H3MEHYMBOCTH

86 MonudukarnronHas N3MEHIHBOCTh
BapuanmonHslif ps 1 BapuannoHHas kpusas. JlaboparopHas

87 pabora «lccnenoBanre 3aKOHOMEPHOCTEH MOU(DUKAITMOHHOM 1 05
n3MeH4nBOCTU. [locTpoeHne BapualiMoHHOTO psifa U '
BAPUALIMOHHON KPUBON»

88 I'enoTunuveckas N3MEeHUYNBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb 1

89 MyranuoHHast u3MeHYMBOCTb. [IpakTudeckas padora «Myrauu y 1 05
npo30o¢uibl (Ha TOTOBBIX MUKpPOIIpernapaTax)» '

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca. DIMUTCHETHKA H 1
SMHUTeHOMUKA

91 I'enetnka yenoseka. [IpakTuueckas padora «CocTaBieHue u 1 05

aHaJu3 pOJOCIOBHON»




92 Metoabl METUITMHCKOW T€HETUKH 1

93 3HaueHue MEeIUIUHCKON N'eHETUKU B IPEJOTBPAIICHUN U JICUCHUU 1
TCHETUYECKUX 3a00JICBaHMIA YEIIOBEKA

94 OcHoBHbIe IOHATHS ceneknuu. JlabopaTopHas padora «M3yuenue 1 05
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOJ JOMAIITHUX KUBOTHBIX) '

95 MeTto/b1 ceneKIMoHHo# paboTel. JIabopaTopHas pabora 1 05
«3yueHne MeTo0B CEJIEKIIMU PACTCHUIN '

9% JlocTuKeHusl ceNeKIUU pacTeHUH U )KUBOTHBIX. [IpakTuyeckas 1
pabora «I[IpuBUBKa pacTeHUI»

97 CoxpaHeHnne, U3y4eHHE U UCTIOJIb30BAaHUE T'EHETHUECKUX PECYPCOB 1

98 buoTtexHoMOTHSI Kak HayKa U OTPaCIIb IPOU3BOJICTBA. 1 05
[IpakTuueckas pabota «M3ydeHre 060beKTOB OHOTEXHOIOTHI '

99 OcHoOBHbIE HAaNPaBJICHHUS CHHTETUYECKOW OHOJIOTUI

100 XpOMOCOMHAs U TeHHAsI HH)KEHEPUS

101 Menuinnckue OMOTEXHOIOTUN

102 PesepBHrlit ypok. [ToBTopenue, 06001ieHue, cucreMaTi3anus 1
3HAHUU

O01mee KOJIMYECTBO YaCOB 10 IPOrpamMme 102 135







IIpoBepsiembie Ha EI'D nmo 6moJiornu TpedGoBaHus K pe3yjibTaTaM 0CBOECHUSA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbI CpeIHEro 001Iero 00pa3oBaHusA

Kon

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€IAMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[LHOﬁ NmporpaMmal CpeaHeEro 06H1€l"0 06pa30BaHI/IH

ChopMupoBaHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUPOBaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
IPUPOABl U PELIEHWH JKU3HEHHO BAaXKHBIX COLMAJIBHO-3TUYECKUX, 3KOHOMHYECKHX,
HKOJIOTMUECKUX IMPOOJIEeM YelOBEYeCTBa, a TaK)KE B PEIICHUU BOMPOCOB PALMOHAIBHOTO
MIPUPOJIOTIONB30BaHUA, B (DOPMUPOBAHUH LIEHHOCTHOTO OTHOLICHHS K MPUPOJE, OOIIECTBY,
YeN0BEKY; O BKJIaJIe POCCHICKUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenue cucremoii 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOI'O IMO3HAHUS, UCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIIEOBAHUSAX JKMBBIX OOBEKTOB M IKOCHCTEM (OINMCaHHE, M3MEpPEHHE,
IIpOBe/IeHUE HAOIIOIEHHI); CIOCO0aMHU BBISBIEHUS M OLEHKH aHTPOIIOI'€HHBIX U3MEHEHUH B
IIpUPOJIE. YMEHNE BBIABUIaTh TMIIOTE3bI, IPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMM,
bopmMynMpys Lielb MCCIENOBaHUS, AHAIM3UPOBATH IOJYYEHHbIE pE3yJbTaTbl M JI€JaTh
BBIBOJIbI. BRISIBIICHHE 3aBHCHMOCTH MEXKIy HCCICIYEeMbIMH BEITUYMHAMH, OOBSCHEHHE
MIOJyYEHHBIX PE3YyJNbTaTOB U (HOPMYIUPOBAHME BHIBOJOB C HCIOJIb30BAHUEM HAYUHBIX
IIOHSATUI, TEOPUN U 3aKOHOB

YMeHue BiasieTb CUCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpast BKJIIOYAET: OCHOBOIIOJIAraloIIHe
OMOJIOrHYECcKre TepPMUHBI U MOHSTHS (KM3Hb, KJIE€TKA, TKaHb, OpTraH, OpraHu3M, BH/I, HOMYJISALMS,
AKOCUCTEMA, OMOIIEHO3, Orochepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBI IMMYHHUTET, OMOCHHTE3
Oernka, OronoIMMEpBHI, JUCKPETHOCTD, caMOperyJIALHs, CaMOBOCIIPOU3BE/ICHUE,
HaCJeACTBEHHOCTh, I3MEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

O6uosiornyeckue teopuu: kierouyHas teopus T. IlIBanna, M. Illneiinena, P. Bupxoga;
KJIOHAJIbHO-CeJIeKTUBHOr0 nMMyHurera [1. Dpnux, .M. MeunukoBa, XpoMOCOMHast TEOPHS
HacnencteeHHoctu T. Moprana, 3akoH 3aponsimeBoro cxoncrsa K. bapa, sBomonnoHHas
teopus Y. JlapBuHa, CHHTETHYECKAs! TEOPUS IBOJIIOLNAN, TeOpHs aHTponorenesa Y. JlapsuHa;
Teopus 6uoreonieno3a B.H. Cykauépa; yuenne H.W. BaBunoBa o neHTpax MHOrooopasus u
MIPOUCXOXACHUS KyJIbTYypHBIX pacTeHuid, yuenue A.H. CeBeprioBa o myTsSX U HalpaBlIeHUSIX
sBoonny, yuenue B.M. Bepuaackoro — o 6uocdepe);

3aKOHBI (eAMHOOOpa3usi IMOTOMKOB TIEPBOrO IOKOJIEHHUS, pAacIlelUIeHUs] MPU3HAKOB,
HE3aBUCHUMOI'O HACJIEeNOBaHMUS Ipu3HAKoB [. Menaensa; CLEIIEeHHOr0 HaclleIOBaHUs
IIPU3HAKOB M HAPYIICHMs cLeIUIeHuss reHoB T. MopraHa; TOMOJOTMYECKHX PSJIOB B
HacneacTBeHHON nu3MeHunBocTd H.M. BaBuiiosa; renernyeckoro pasHosecus Jx. Xapau u
B. BaitnGepra; 3apoasimeBoro cxoacrsa K. bapa; Ouorenerndeckuii 3akon J. 'exkens, @.
Mrosnepa); IpUHIKIBI (AUCTOTHI TaMET, KOMIZIEMEHTAPHOCTH ),

npasuia (MuauMyMma FO. JInbuxa, 5K0IOrH4ecKoi mupaMuabl Yuces, OHOMacchl U SHEPTUH);
rurnotesbl (koauepatHoi A.W. Onapuna, nepBudHoro 0ynpboHa JIxk. XomnaeitHa, mukpochep C.
®okca, pudozuma T. Yek)

VYMeHue periaTh MOUCKOBbIE OHOJOTMYECKUE 3aa4M; BBIABIATH MPUUYHHHO-CIICJACTBCHHBIC
CBs3H MCXKIY UCCICAYCMBIMU OMOJIOTHYECKUMU O6’I)GKTaMI/I, mpoueccaMu U ABJICHUAMM, N€JIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU MOJTYUYCHHBIX PE3YJILTATOB,

COCTaBIISITh TEHOTHUITHYECKHE CXEMBI CKPEIIMBAHMSI TS Pa3HBIX THITOB HACIICIOBAHHS IIPU3HAKOB
Y OpraHnu3MoB, COCTABJIATH CXEMEI IICPCHOCA BCIICCTB U SHCPTUN B S3KOCUCTEMAX (HGHI/I IUTaHuA,
IHUIIEBBIE CETH)

YMeHue ycraHaBIUuBaTh B3aUMOCBSI3U MEXK/1y CTPOSHUEM U (PYHKLIHSAMHU: OPTaHOHI0B, KJIETOK
pa3HbIX TKaHEH, OpraHaMu U CHCTEMaMU OPraHOB y PACTEHUH, )KUBOTHBIX U UEJIOBEKA; MEXKAY
sTanamMu oOMeHa BEIIECTB; ATallaMU KJIETOYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPraHU3MOB;




sTanamMu SMOPUOHAIBHOTO Pa3BUTHS; TE€HOTUIIOM U (PEeHOTUNIOM, (PEHOTUIIOM U (pakTOpamMu
cpenpl OOWUTAHUS; MPOIECCAaMU  SBOJIONWHU; JBIDKYIIUMH CHJIAMHU aHTPOIIOTCHE3a;
KOMITOHEHTAMHU PAa3IMYHBIX 9KOCUCTEM U MPUCTOCOOICHUSIMU K HUIM OPraHU3MOB

YMeHue BBIICTATH CYIIECTBEHHBIC IPH3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT; OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpraHM3MOB, BHJOB, OMOT€OIIEHO30B, YKOCUCTEM U OHOC(hEpbl; CTPOCHHS OPraHOB U CUCTEM
OpPTaHOB PacTEHHil, KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIbHOCTH, POTEKAIOLINX B
OpraHM3Max pacTEeHHH, )KMBOTHBIX U YEJIOBEKa; OMOJIOTNYECKUX MPOIECCOB: 0OMEHa BELIECTB
(Merabonn3m), MHPOPMAIMM M TPEBPALICHUS SHEPrHH, OpOKEHUs, aBTOTPOPHOTO U
reTepoTpoHOr0 TUINOB NHTAaHHUA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMeToresesa, AMOpHOreHe3a,  IOCTIMOPHUOHAJIBHOTO  PAa3BUTHUSA,  Pa3MHOXKEHHUS,
MHIUBHUIyaIEHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3a), B3aUMO/ICHCTBHUS T€HOB, T€TEPO3HCa;
JIEUCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOLIErO, ABMXKYILETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA; aJUIOMATPHUECKOTO U CUMITATPUIECKOTO BHI000pa30BaHuUs; BIUSHUS
JBIDKYIIUX CHJI SBOJIIOIUH HAa TeHO(OH MOMYISIIUN; MPUCIIOCOOIEHHOCTH OPTaHU3MOB K
cpene oOMTaHMs, YepeOBaHUS HANPABICHUI HBOJIIOLUH; KPYrOBOPOTA BEIIECTB M IOTOKA
SHEPIUU B IKOCHUCTEMAX

ChopMUpOBaHHOCTh yMEHHUSI BBICIATH CYIIECTBEHHBIE MPHU3HAKK BHUPYCOB, KIIETOK
OPOKapHUOT M DJYKAPHOT; OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, BHJIOB,
OMOTEOIIEHO30B M 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB OOMEHA BEIIECTB U IMPEBPAIICHUS
SHEPrUH B KIETKe, POTOCHHTE3A, IUTACTHYECKOTO U DHEPIreTHIECKOro 0OMEHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OTUIOI0TBOPEHHUS, PAa3BUTHSI U Pa3MHOKEHUS, WHAUBUIYAITBHOTO PAa3BUTHUS
opraHuzMa (OHTOreHesa), OOppOBI 3a CYIIECTBOBaHME, €CTECTBEHHOIo 0TOOpa,
BHUJI000pa30BaHUs, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelae OOWTaHMs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, AaHTPONOTEHHBIX U3MEHEHUH B 3KOCHCTEMAax CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U MPEBPALLEHHUS SHEPTUU B Onochepe

YMeHue HCIosib30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOIMYECKYI0 TEPMUHOJIOTUIO U
CHUMBOJIUKY JUIsl JOKa3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMAaTHYECKUX TPYIIIL;
B3alMOCBSI3U OPraHU3MOB U CpeJibl 0OUTaHNUS; €AMHCTBA YEJIOBEUECKHUX pac; HEOOXOAUMOCTH
3I0pOBOr0 00Opasza KM3HM, COXPAHEHHUsS Pa3sHOOOpa3Hs BHUJIOB M JKOCHCTEM KakK YCIOBHUS
COCYILIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA

YMeHue  KpUTHUYECKH  OIeHMBaThb  HWHPOpMAIUI0  OHUOJOTMYECKOTO  COJEP KaHUS;
WHTEPIPETUPOBATh JTHYECKHE aCMEKThl COBPEMEHHBIX HWCCIEAOBAaHUN B OHWOJOTHH,
MeIHIMHE, OMOTEXHOJOTHH; pacCMaTpUBaTh TJIOOANBHBIE HSKOJIOTHYECKHE MPOOIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH TIO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3UIIHIO




IlepeyeHb 371eMEHTOB co/iepkaHus, NpoBepsieMbIX HAa EI'D mo OuoJsiorun

Kon

11

1.2

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buosorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYECHHUE

IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

HU3MCHYUBOCTB, POCT U Pa3BUTHC.

»kuBoro. JKH3Hb Kak Q)opMa CYHICCTBOBAHHUA MAaTCPpHUU

1.3

2.1

OKCIICPUMCHTA. IloHsiTHE CTATUCTUYECKOTO TECTa
Knerka kak Onojorudyeckas cucrema

OCHOBHBIE MOJOXKEHUSI COBPEMEHHON KJIETOYHOWU TEOPHUH.

KYJIbTUBUPOBAHHUC KIICTOK

2.2

KJICTKCE.

6enxoB. buonornueckue GyHKIUN OEIKOB.

O6mme cBoiicTBa OHMOJOTMYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh
CaMO3aMbIKaHHIO, MOJTYIPOHULACMOCTD.

PHK B xietke.

CoBpeMeHHast OMOJIOTHS — KOMITJICKCHAsE HayKa. bronornyeckiie Hayky ¥ U3y4aeMble HMU
npoGiembl. DyHIaMeHTaNbHBIC, TPUKIIATHBIC U MOWCKOBBIC HAYyYHBIC HCCIEIOBAHUS B
Ouosiornu. 3HayeHue OWOJIOTHH B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBECHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccuu, cBs3aHHble ¢ Ouonorueidl. 3HaueHHE OWOJIOTHH B
MPAKTUYECKOH  JICATCNILHOCTH  YEJIOBEKA:  MEOUIIMHE,  CEJIbCKOM  XO3SHCTBE,

JKubie cucTeMbl Kak MpeAMET U3ydeHus: Onosioruu. CBONCTBA KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTh, CIOKHOCTh U YMOPSIIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTh, CAaMOOPTAHHU3alIUsI, CaMOBOCIPOU3BEICHUE, Pa3APAKUMOCTD,

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAHEBBIH,
OpPraHU3MEHHBIN, MOMYJSILIMOHHO-BUIOBOM, OSKOCUCTEMHBIH (OMOTeOlEeHOTUYECKUA),
ounocdepnsiid. [Ipomeccel, mpowcxomsmue B JKUBBIX cucTeMax. OCHOBHbBIC NMPHU3HAKU

Mertoabl  Ouonorndyeckod  Hayku.  HaOmromeHue,  u3MepeHHe,  SKCIEPHUMEHT,
cucremaTtusanusa, MeraaHanus. [loHdaTHE O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[InanupoBanue skcnepuMeHTa. IlocranoBka u mposepka rumnore3. Hynesas runoresa.
[TonsiTue BBIOOPKM U €€ JOCTOBEPHOCTh. Pazbpoc B Ouonormueckux naHHbIX. OlleHKa
JIOCTOBEPHOCTH  IOJIYYEHHBIX pe3ysabTaToB. [IpMUMHBI HCKaXXEHHS PE3yJIbTaTOB

Krnetka — cTpykTypHO-QYHKIMOHANIbHAS €IMHULIA KUBOTO. VICTOpHSI OTKpBITUS KIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas reopus (T. IlIBann, M. Hlnelinen, P. Bupxos).

Metoabl MOJEKYJISPHOM M KIETOYHOM OMOJIOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, METOJl MEUEHBIX aTOMOB, AU(QepeHIHaTbHOEe LEHTPUPYrHpoBaHUE,

XHUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPaMUKpPO3JIeMEHThI. Boma u €€ ponb
KaK pacTBOPHUTEIIS, pEareHTa, Y4acTUE B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYJISALUU.
MuHepanbHBIE BEIECTBA KIETKH, UX OMOJIorHuecKast poyib. Poih KaTHOHOB M aHMOHOB B

buonornueckue nomumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpyKTYypsl
O6enxoBoit Mozekynbl. [lepBuuHast cTpykTypa Oenka, menTuaHas cBs3b. BropuuHas,
TpeTUYHasi, YeTBepTUYHAs CTPYKTYpHhI. [lenarypamus. CorictBa 6enkoB. Kinaccudukanus

VYrneBonpl. MoHOCaxapuibl, JUCaxapyabl, OJUTOCaxapuabl M mojucaxapubel. OO
IJIaH CTPOCHHS M (PU3MKO-XMMHUYECKHE CBOWCTBA YIieBOAOB. buonorunueckue ¢GyHKIIUN
yrieBo1oB. Jlunuasl. ['uapodunsHo-TUIpOod0OHEIE cBOMcTBA. Kitaccudukamus TummmaoB.
Tpurnunepunsl, pocdoaumnuabl, BOCKH, cTepouibl. brogorndeckre QyHKIUH JIAHAIOB.

Hyxkneunoseie kucnotel. JJHK u PHK. Ctpoenue HykieMHOBBIX KUCHIOT. HykiieoTH b
[Mpuntun kommiaementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK — nBoitnas
cnupaib. Mectonaxoxaenune u ounonorndeckue Gpynknuu JJHK. Bunsr PHK. ®ynkimum




Crpoenne Mosekyabl AT®. Makposprudeckue cBsizu B moiiekysne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHOBJICHHBIE IEPEHOCYMKH, WX (YHKIMHM B  KIETKE.
Cexsenuponanue JIHK.

CrpykrypHas OHOJOTHs: OMOXMMHYECKHE U OMO(PU3NYECKHE UCCIEIOBaHMs COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIT

2.3

2.4

Tunel kIeTok: sykapuoTHuecKas U IpokapuoTuueckas. CTpyKTypHO-()yHKIMOHAJIbHBIE
00pa30BaHMsI KJICTKH.

CtpoeHue mnpoKapuoOTHYECKOW KieTku. KierouHas cTeHka OakTepuid W apxei.
OcobeHHOCTH CTPOEHUSI TreTepoTpodHON M aBTOTPO(PHON MPOKAPUOTHYECKUX KIETOK.
MecTo U posb IPOKApUOT B OMOLICHO3aX.

Crpoenne 1 pyHKIIMOHUPOBAHHE SYKApUOTUYECKOM KieTKH. [Imazmarnueckas memOpana
(mnazmanemma). CTpykTypa mjia3MaTHuecKod MeMmOpaHbl. TpaHCIOPT BeIIECTB 4depe3
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHbIN (quddys3us, obneru€HHas nupdysus),
aKTUBHBIM (TMEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopt). Iloaynponunaemoctsb
MemOpanbl. PaboTta HaTpmii-kamueBOro Hacoca. DHIONMTO3: MUHOLUUTO3, (aromuTos.
Ox3ouuto3. Knerounas crenka. CTpykTypa W (YHKIMH KJIETOYHOH CTEHKH pacTeHHUH,
rpuboB. Ilutomnasma. I[{utozons. Lurockener. [IBmwkenue mutoruiazmbl. OpraHouabl
kieTkd. OnHOMEeMOpaHHBbIE OpraHOWAbl KIETKH: 3Hominazmaruyeckas cerb (OIIC),
anmapart ['oJ1bJKH, TU30COMBI, UX CTPOECHUE U PYHKIMU. B3auMOCBs3b 0THOMEMOPAHHBIX
opraHouJioB KieTku. CTpoeHHe TIpaHysIpHOro peTukyiayma. CHUHTE3 pacTBOPHMBIX
6enxoB. CHHTE3 KJIETOYHBIX MeMOpaH. [naakuil (arpaHyisipHBIA) SHIOIUIA3MAaTHIECKAN
perukynym. CekpetopHas (pyHkuus annapara ['oabaxu. TpaHCHOpT BeLIECTB B KIIETKE.
Baxyonn pacturenbnbix kineTok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJIPUH, IIJIACTH]IBL.

CrpoeHne U (QpyHKIMH MUTOXOHIApUM U miacTui. llepBuuHble, BTOPUYHBIE U CIOXKHbBIE
IUTACTU/IbI (POTOCUHTE3UPYIOIUX YKAPUOT. XJIOPOIIACThI, XPOMOIUIACTHI, JIEHKOIIACTHI
BbICIIUX pacTteHuil.HememOpanubsie opranounsl kietku CrpoeHne u  (QyHKIUH
HEMEMOpaHHBIX OPraHOUIOB KieTKH. Pubocomsl. MukpoduaameHTsl. MbllIeuHble KIETKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHne M JIBU)KEHUE KTYTUKOB U PECHHUYEK.
MukpoTpyOouku nuToIua3Msel. LleHTprons.

Anpo. Ob6onouka sipa, XpOMaTHH, KapHoIljIa3Ma, SJpbIIIKH, UX CTPOCHUE U (DYHKIUU.
Snepubiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE paclONOXKEHHE XPOMOCOM B
uHTepdazHoM saape. benku xpomaTuHa — TUCTOHBI.

Knerounsle  BrioueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KIETOK  DYKApUOT
(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIN)

AccuMUIISIAS. ¥ AUCCUMIISIIIUSL — JIBE CTOPOHBI MeTabonmu3Ma. Tumel oOMeHa BElIeCTB:
aBTOTPOGHBIA M TreTepoTpodHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX Mpolieccax.
DHeprerudeckoe oOecrieyeHue KieTku: npespauieHne AT® B 0OMEHHBIX Mpolieccax.
@depMEeHTAaTUBHBI XapakTep peakiuid KieToyHoro wmeradbonu3ma. DepMeHThl, HX
CTpoeHHe, cBoicTBa U MexaHusM jaedctBusa. Kodepmentsl. Orinuuus (pepMeHTOB OT
HEOPraHMYECKUX KaTaJu3aTopoB. belku-akTHBATOPbI M OEIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH (PepMEHTATHUBHBIX PEAKIIMI OT Pa3IMUHBIX (PAKTOPOB.

IlepBUYHBII CUHTE3 OpraHUYECKUX BellecTB B kieTke. doTtocunres. Ponp xjgoporuiacto
B nporecce ¢oTocuHTe3a. CpetoBas U TemMHOBas (a3bl. [IpogykTHBHOCTH (hOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTte3.  Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(PHLUUPYIOLIME
Oaktepun, Kenezo0akTepuu, CcepoOaKTepuu, BOJOPOAHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AnaspoOHbIe opranu3mbl. Buner 6poskenus. [TpogykTsl OpoXeHHS U MX HCIIOJIb30BaHHE
YeJIOBEKOM. AHaIPOOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTHHU U BO30YIUTENN




2.5

OoJie3Hel. A3pOoOHBIC OpraHU3MBbL. DTaIlbl YHEPreTHYecKoro oomena. IloaroroBuTenbHbII
sTan. [ ko3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucineHue, Wik KJIETOUYHOE JpIxaHue. Ponb MUTOXOHPHI B Mpolieccax
OMOJIOTUYECKOTO OKHUCJICHUS. [uxnuueckue peakuuu. OxucnuTenpHoe
dbochopmwmpoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB Iepe
aHadpoOHBIM. D()(PEeKTUBHOCTH IHEPTETHUECKOr0 0OMEHa

Peakuuu matpuuynoro cuntesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX MaTPUUYHOIO
cuHTe3a. Peanmusanus HacimencTBeHHOW mHpopMaluu. ['eHeTUYecKuii KoJI, €ro CBOMCTBA.
Tpanckpunuus —  Marpuudsld  cuHTe3 PHK.  IlpuHnmnser  tpaHckpunuuu:
KOMILUIEMEHTApPHOCTb, aHTUIIAPAJICIIbBHOCTh, ACUMMETPUUHOCTh. TpaHCisiuus U €€ 3Tallbl.
VYuactue Tpancnopteix PHK B OuocuHTe3e Oenka. YcnoBusi OuocuHTe3a Oelka.
Koauposanue amuHokuciot. Posib pubocom B GuocuHTe3e Oenka.

Opranuzanus reHoMa y IpOKapuoT M OSyKapuoT. Perymsiuss akTHUBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (®. )Kakob, XK. Mano). Perynsamus o0OMEHHBIX POLIECCOB
B Kietke. Kietounslii romeoctas.Bupychel — HekineTouHbie (pOpMbI JKU3HH U OOJIHTaTHEIE
napaszutel. CTpoeHHE IPOCTHIX U CIO0XKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.
BupycHsle 3a0oieBaHusi delOBeKa, JKWMBOTHBHIX, pacrenuii. CIINJ], COVID-19,
COLIMAJIbHBIE M MEJULIMHCKUE MPOOIIEMBI

2.6

Knerounslii muxi, ero mepuoasl U perynsauus. Wutepdaza u muro3. OcoOeHHOCTH
MPOIECCOB, MpOTeKaromux B  uHTepdaze. [loaroroBka KIETKHM K  JCICHHIO.
IIpecunteTnyeckuif  (MOCTMUTOTHYECKUI), CHUHTETUYECKMH M IOCTCUHTETUYECKHUH
(mMpeMUTOTUYECKUI ) TEPUOIbI UHTEP(A3HI.

Martpuunelii  cunres JHK — perumkamus.  Ilpunnuner  perumikanmm  JJHK:
KOMIUIEMEHTAPHOCTh, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIAPAJUIEIBHOCTh. MeXaHu3Mm
perumkammu  JITHK. Xpomocomsl. Ctpoenne xpoMocoM. Tenomepbl M Teromepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapUOTHUI. JIUIJIOMAHBIA W TaIUIOMJAHBIA HAOOPHI
XpoMocoM. ['omosroruuHbsIe XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue xinerku — mMuTo3. CTaauu MUTO3a M MPOUCXOJSLINE B HUX MPOIECCHl. THIIBI
muto3a. KaprnokmHes u nMroknHe3. buosornueckoe 3HaueHue MHTO3a. Perynsanus
MUTOTHYECKOTO IMKIIA KiIeTKU. [IporpamMmmupyemas kietouHasi rTubelnpb — arnomnTos.
QyHKIMOHAIbHAs TCHOMUKA

OpraHI/I3M KakK OMOJIOTHYecKasl CHCTeMa

3.1

OAHOKJIETOYHBIE, KOJIOHHMAJIbHbIE, MHOTOKJIETOYHbIE OpPraHU3Mbl U MHOTOTKaHEBBIE
opranu3Mel. @opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Bujpl 6ecronoro pa3MHOXKEHHs: MMOYKOBAHUE, CIIOPYISLMS, (parMeHTaius,
kioHupoBanue. [lonoBoe pazmuoxenue. ITonosele kieTku, uiu ramersl. Meitos. Ctagun
Mmeiio3a. [loBenenune xpomocoM B Mero3e. Kpoccunrosep. brosiornueckuii cMbIci Mero3a
1 TI0JIOBOTO Ipolecca. Melo3 U €ro MECTO B )KU3HEHHOM IUKJIE OPraHU3MOB.
[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y JKMBOTHBIX. [lonoBble  JKemne3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KIETOK. CnepmaTtorenes u ooreHe3. CTpoeHue
MOJIOBBIX KJIEeTOK. OMIONOTBOpEHUE U AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI
OIIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WunuBunyanbHOE pa3BUTHE OpraHU3MOB (oHTOreHe3). Craguy SMOpHOreHe3a >KUBOTHBIX
(Ha mpumepe marymku). Jpobnenue. Tumbl apoOnenus. OcoGeHHOCTH APOOICHUS
MJIEKONIUTAIONIMX. 3apO/bIIIEBbIE JIMCTKH (TacTpyiALus). 3aKiagKa OpraHOB U TKaHEH W3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMSHHME 4YacTeil pa3BHUBAIOLIETOCS 3apoJbllla
(oMOpHoHaNbHAST WHAYKIHWSA). 3akiaJKka TUIaHa CTPOSHHUS >KMBOTHOTO KakK pe3ysbTaT
UepapXUYeCKUX B3aUMOJCHCTBUII TeHOB. BrusHue Ha 5SMOpHOHaIbHOE pa3BUTHE
Pa3INUHBIX (PAKTOPOB OKPYKAIOIIEH CpE/bl.




3.2

3.3

3.4

Poct u pasButme xuBoTHBIX. [locTamOpuonanbublii nepuoxa. Ilpsmoe m Hempsmoe
pasButHe. Pa3Butue ¢ meramMmopdo30M y OECIO3BOHOYHBIX W IMO3BOHOYHBIX JKUBOTHBIX.
buonornyeckoe 3HadeHHE MPSIMOTO W HEMPSIMOTO Pa3BUTHS, MX PACIPOCTPAHEHHE B
npupoje. Tunsl pocra XKUBOTHBIX. DAKTOPBI PETYISIUN POCTA KUBOTHBIX U YEJIOBEKA.
Cramuu mocTaMOpHOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX M 4eJloBeKa. [lepnoasl oHTOreHEe3a
yenoBeka. PasmHokeHue M pasButue pacreHwid. ['amerodur m cmopodur. Meiio3 B
’KM3HEHHOM IMKie pacteHnid. OOpa3oBaHue criop B Iporecce Mmeios3a. ['amerorenes y
pacrenuii. OmIOMOTBOpEHHE U pa3BUTHE PACTUTENBHBIX OpraHu3MoB. JIBoiiHoe
OILUTOIOTBOPEHME Y IBETKOBBIX pacTeHnil. OOpa3oBaHue 1 pa3BUTHE CEMEHU. MeXaHn3MBbl
PEryJSII OHTOTE€HE3a Y PACTCHUN M JKUBOTHBIX

Hcrtopusi cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. OCHOBHbBIE T'€HETHYECKHE
MOHATHSL U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, JUIEIbHBIE T'€HBI, aJbTCPHATUBHBIC
IIPU3HAKK, JOMUHAHTHBIM U PELECCUBHBIN NPU3HAK, TOMO3UI0Ta, FE€TEPO3UT0Ta, YUCTas
JIMHUSA, TUOPHIBL, TeHOTHI, (eHOTUIl. OCHOBHBIE METO/1bI TeHETUKHU: THOPUI0JIOTHUECKUi,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUYECKHI

Monorubpunnoe ckpemuBanue. [lepBerii 3akoH MeHnens — 3aKoH €IUHOOOpa3Hs
ruOpuI0B mepBoro mnokosieHus. IlpaBuio nomuHupoBaHus. Bropoit 3akoH Mengens —
3aKOH  pacIIeIUieHWsl MpPHU3HAKOB. LlUTONOrMYecKHe OCHOBBI  MOHOTHOPHIHOTO
cKpemuBaHud. ['umore3a  4YUCTOTBI  ramer. AHAJIU3HUPYIOIIEE  CKPEUIMBaHUE.
[IpomexxyTOUHBIN XapakTep HacleloBaHMs. PacmienyieHue IPU3HAKOB IIPU HEMOJHOM
JoMuUHMpoBaHuU.JlurubpuaHoe ckpemuBanue. Tpetuil 3akoH MeHnenss — 3aKoH
HE3aBHCHMOI'O Hacjel0oBaHUsl Npu3HaKoB. lluTonorumueckue OCHOBBI JUTMOPHIHOTO
ckpeuBanus. CLerieHHoe HaciaeqoBanue npu3HakoB. Pa6otel T. Moprana. CueruienHoe
HAaCJIEA0BAHUE TE€HOB, HAPYIICHHWE CLEIUICHWS MEXAY IeHaMUu. XPOMOCOMHas TEOpHs
HaclneACTBEHHOCTH. ['eHeTtuka mona. XpOMOCOMHBIM MEXaHU3M OIIPEACIICHUs II0Ja.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TIe€TEepOraMETHBIM  ITOJ.
I'eneTnyeckas CTpyKTypa MOJOBBIX XpoMocoM. HacieqoBanue npu3HakoB, CLEIIICHHBIX €
nojom.I'eHoThN Kak 1enocTHas cucteMa. [lneiioTponus — MHO)KECTBEHHOE AEHCTBUE I'EHa.
MHOXEeCTBEHHBIN aJUICIIA3M. Bsaumozeiicteue HEaJlJIEIbHBIX TEHOB.
KommemenrapHocts. Onuctas. [loaumepus

B3aunmoneiictBue reHoTHma M cpeipl npu  (opmupoBaHuM (eHoTHna. M3MeHUYMBOCTH
Ipu3HaKoB. KadecTBEHHbIE W KOJMYECTBEHHBIE IIPU3HAKU. Buapl HW3MEHYMBOCTH:
HEHACJIEAICTBEHHAs! U HacieAcTBeHHas. MoaudukalmonHas U3MeHYMBOCTh. Ponb cpensl B
¢dopMupoBaHuM  MOJAM(DUKAIMOHHOM  M3MeHuMBOCcTH. Hopma  peakuum npu3Haxa.
Bapuarionssiii psa v BapuannonHast kpusas (B. Moranncen). CoiicTBa MOIUPUKATMOHHON
M3MEHYMBOCTH.I eHOTHITMYECKas N3MEHYUBOCTh. CBOWCTBA T€HOTUITMYECKOW N3MEHYMBOCTH.
Buibl reHOoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MYTAl[HOHHAS.

KomOunaruBHas u3MeHYMBOCTh. Mei03 U TOJIOBOM Mpolecc — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. Pojb KOMOWHATMBHOW M3MEHUYMBOCTH B CO3JAaHUU T€HETHUYECKOrO
pa3HoOOpa3usi B mpenenax OJHOro BHIa.MyTallMOHHasT M3MEHYMBOCTh. Buibl MyTarmid:
T€HHBIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTAHHbIE U MHIYLIMPOBAHHBIE MyTalluu. SiepHble 1
ouToIUIa3Matnyeckne Myranuu. CoMaTHMdeckue | TMOJIOBble  MyTanuu. [IpuumHbl
BO3HMKHOBEHUSI MyTalMid. MyrareHsl W MX BJIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaLMOHHOTO MPOoLEeCcca. 3aKOH TOMOJIOTHYECKHX PAA0B B HACIEACTBEHHON H3MEHYUBOCTH
(H.W. BaBunos). BuesiepHasi U3MEHYMBOCTb M HACIEJCTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHUS T'€HOMa 4YeJIOBEKa.
Meroapl  W3y4deHWs  TEHETHKH  YEJOBEKAa:  TCHEAJIOTMYECKHH,  OJM3HEIOBBIMH,
LHUTOTCHETUYECKUM,  MOIMYJIAUHUOHHO-CTaTUCTUYECKUNA,  MOJEKYJISIPHO-TEHETUUECKUI.
CoBpemeHHOE onpeaeeHue TeHOTHIIA: MMOJITHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBAaHME, B TOM uuciae ¢ nomowbro [II[P-ananusa. HacnexncrBeHHble




3a0oyieBaHUs 4YeloBeKka. ['eHHbIE W XPOMOCOMHBIE OOJIe3HHM uYelnoBeKa. bone3Hu c
HACJIEJICTBEHHON  MPEapaclioNOKEHHOCThI0. 3HAYEHHE MEJIUIMHCKON TEeHETUKH B
MIPEIOTBPAILEHUH U JICYSeHUU T'eHeTUYeCKHUX 3abosieBaHuil yenoBeka. CTBONIOBBIE KIIETKH

3.6

JomecTukanus W CeleKuusa. 3apoXKICHUE CeNeKUUd M JgomecThkanuu. Yuenue H.U.
BaBuioBa 0 IEHTpax MPOMCXOXACHUS W MHOrooOpa3usi KyJIbTYPHBIX pacTeHuid. Pomb
CEJICKIIMU B CO3JIaHUM COPTOB PACTEHUM M TOPOJ KUBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAacHeACTBEHHOW m3MeHunBocTd H.U. BaBuioBa, ero 3HaueHue
JUISL CEJIEKIIMOHHON paboThl. MeTobl CeNeKIMOHHON paboThl. VMICKyCCTBEHHBIN OTOOP:
MAacCOBBId W WHAWBUAYAIbHBIH. OTambl KOMOWHAIIMOHHOW ceJeKiuu. VcmpiTanue
MPOM3BOIUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTHUITY C MOMOINBIO OIEHKH (peHOoTHIIa
MOTOMCTBa M OTOOp MO TeHOTUIy ¢ oMot ananmmsa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ[ CEJIEKIIMOHHOW paboThl. PamuanuoHHBIN u
XUMUYECKUM MyTareHe3 Kak HCTOYHMK MYTalluid y KYJIbTYPHBIX (POPM OpraHu3MOB.
Hcnonp30BaHKe T€HOMHOTO pPEAaKTUPOBAaHUS W METOJ0B pexkomMOuHaHTHBIX JIHK mms
MOJTyYEHUSI UCXOTHOTO MaTepuaa Jijisl CEJICKIIUH.

[lomyuenne  monmuruiongoB.  BHyrpuBumoBas — ruOpuamsanms.  brauskoponacTBeHHOe
CKpeIBaHUe, WM HHOpuIMHT. HeponcTBeHHOE CKpenuBaHue, Win ayrOpuauHT. ['ereposuc u
ero npu4rHbL. Mcnonp3oBaHue rerepo3uca B cenekuuu. OtaanéHnas ruopui3anys.

3.7

OOBeKThl, HCIONB3YeMble B OHOTEXHOJIOTMH, — KIETOYHBIE U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTEPUCTUKA. TpaJullMOHHAs OMOTEXHOJOTHS: XJIeOOIEeUeHHE,
MOJTy4YeHHE KHCIOMOJIOYHBIX MPOJYKTOB, BHUHOJAENHE. MUKpPOOHMOIOTHUECKUN CHHTE3.
OOBEKTHl MHKPOOHOJOTHYECKHX TexHoyorui. [Ipou3BoacTBO Oenka, aMUHOKHUCIOT U
BUTaMUHOB.  VICKyCCTBEHHOE  OIUIOAOTBOpEHHE. PEKOHCTpyKIMsS — SHIIEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/1 TPaHCIIJIAaHTAIMH SIJIEP KJIETOK.

XpOMOCOMHas U TeHHasi MHKeHepusl. VICKyCCTBEHHBIN CUHTE3 T'€Ha U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. JlocTwkeHns W TEpCHEKTUBBI XPOMOCOMHOM W TEHHOU
WHXeHepuu. MeaunumHckue 6uoTexHonoruu. Micnoab30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIo Mrupa

4.1

4.2

4.3

Buonorndeckoe pazHooOpasue oprann3MoB. CoOBpeMeHHasi CHCTEMa OPTraHMYECKOT0 MUPA.
[MpuHnunel  knaccupukanud OpraHu3MoB. (OCHOBHBIE CHUCTEMATHUECKHE TPYIIIBI
opranu3mMoB.OCOOEHHOCTH  CTPOEHHUS U  IKU3HEACSTEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBIE T'PUOBI, OJHOKIETOYHBIC BOIOPOCIH,
ApYyTrue nmpoTUCTHI. Komonnansaeie OpraHHu3MBlI. HBI/I)KGHI/IQ OIHOKJICTOYHBIX OPTaHU3MOB:
amMEOOuHOEe, JKTYTUKOBOE, PECHHYHOEe. 3aluTa y OJHOKIETOYHBIX OPTaHH3MOB.
PaSHpa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucel

MHorokierounsle pacTeHus. B3anMocBs3b yaCcTel MHOTOKJIETOYHOIO Oprann3ma. TkaHu,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3mMa. OpraHusm Kak €IMHOE LIEJI0E.
Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: 0OpazoBaTeNbHAsA, MOKPOBHAs,
MPOBOJIAINASA, OCHOBHas, MexaHudeckas. OcoOEHHOCTH CTpoeHHs, GYHKUUH W
pacIoJIOKEHUsI TKAaHEN B OpraHax pacTeHUN

BereraTtuBHbI€ M reHEpaTHUBHBIE OpraHbl pacTeHUl. DyYHKIUH OPraHOB U CUCTEM OPTaHOB.
Kapkac pacrenuii. JIBukeHHE MHOTOKJIETOYHBIX PpACTEHUW: TPOMHM3MbI MU HACTHUHU.
[Tornonienue BOJbI, YIJIEKUCIIOrO ra3a U MUHEPAIBHBIX BEIIECTB pacTeHUsIMU. [[pixaHue
pacrenuil. Judp¢ys3us ra3oB uyepe3 MOBEPXHOCTh KIETKU. TpPaHCHOPTHBIE CHCTEMBI
pacteHuil. Beiaenenue y pacTeHuid. 3aliura y MHOTOKJIETOYHBIX pacTteHuil. Kyrtukyrna.
CpencTBa nacCMBHON U XMMUYECKOH 3auThl. DUTOHIUABIL.

PasgpaxxumocTe W perymsuus y OpraHu3MoB. Pa3zgpaxumocTb W peryiasiuus y
MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BEIECTBA U UX 3HAYCHHE
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MHOrOKJIETOYHBIE KHBOTHBIC. B3aMMOCBSA3bp dYacTeid MHOT'OKJIETOYHOTO OpraHnus3ma.
TKaHI/I, Opratbl U CUCTCMbI OPraHOB MHOTOKJICTOYHOI'O OpraHmu3ma. OpFaHI/I3M KakK €IMHOC
eiaoc. I'omeocras. TkaHM >KMBOTHBIX M YelIOBeKa. THIIBI JKHBOTHBIX TKaHEH:
OIUTCIIMAJIbHAA, COCAUHHUTCIIbHAA, MbBINICYHAA, HCPBHAd. OcobeHHOCTH CTpOCHUA,
(bYHKI_[I/II\/'I 1 pacCIliOJIOXKCHUSA TKaHel B opraHax >XMBOTHBIX W YCJIOBCKa

4.6

5.1

Opranel U cUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMK OpraHOB M CUCTeM opraHos. Omopa
Tena opraHu3MoB. CKelleThl OHOKJIETOUHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. Hapy kHblii
Y BHYTpeHHUH ckeneT. CTpOeHUEe U TUIIbI COCIMHEHUS KOCTEH.

JIBU>KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX. [luTanue xuBOTHBIX. IIMTaHME MO3BOHOYHBIX
KHUBOTHBIX. JIpIxanue »uBOTHBIX. KoxkHOE npixaHue. XKabepHoe 1 1ErouyHoe JAbIXaHue.
JlbIxaHu€e I103BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHMS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cUCTEMa 4YeloBeKa. MexXaHW3M BEHTUIISALUU
JNETKUX y NTUL U MJIEKOMMTAIOIIMX. TpaHCIOPT BELIECTB Yy OpraHu3MoB. TpaHcnopT
BELIECTB y JKMBOTHBIX. KpoBeHOoCHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX. Kpyrum KpoBooOpamieHus. DBOIIONWOHHBIE YCIOXHEHUS
CTPOEHMSI KPOBEHOCHOW CHUCTEMBI II0O3BOHOYHBIX JKMBOTHBIX. BhllIeNIeHHE y OPraHU3MOB.
Boigenenne y xuBoTHbIX. CokparurenbHble Bakyoiau. Opransl BblaeneHus. CBs3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOM U BBIACIUTENIBHON cucTeMaMu. Boienenue y mo3BOHOYHBIX
KUBOTHBIX. 3all[UTa Y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U UX POU3BOJIHBIE.
PasnpaxxumocTs M perymsinuss y OpraHusMoB. Pa3ipa)kuMoCTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaXumMocTb M PEryisiius y MHOTOKJIETOYHBIX PacCTCHUM.
PocToBbI€ BelecTBa U MX 3HaYCHHUE.

HepBhas cuctema u pedaexkTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX. HepBHas
cUCTeMa MU €€ OTHAEeNbl. DBOJIOLUOHHOE YCIOXKHEHUE CTPOCHMSI HEPBHOM CHCTEMBI Y
KUBOTHBIX. Pa3zpaboTka anroputMoB U mporpamm i 3PPeKTuBHON (DyHKINOHAIBHOM
aHHOTALlUM TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, META00JIOMOB MHUKpPOOPTraHM3MOB,
pacTeHUi, )KUBOTHBIX U Y€IOBEKa

OpFaHI/ISM YCJIOBCKA U €T0 3JOPOBLE

Opranbl ¥ CHUCTEMBI OpPraHoB uejoBeka. OTaenbl TOJIOBHOTO MO3Ta IMO3BOHOYHBIX
KUBOTHBIX. Pedrnexc u pednexkropnas ayra. besycrnoBHble M YCIOBHBIE pedIEKCHI.
['ymopanbHast perynsiudss U SHIOKPHUHHAsT CUCTEMA XWUBOTHBIX M 4eloBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI U UX FOpMOHBI. [lelicTBue rOpMOHOB. B3auMOCBs3b HEPBHOM U
SHIOKpUHHOW cucteM. ['mmoramamo-runodu3zapHas cucrema. Pednekc u pedrexkropHas
nyra. be3ycnoBHbIE U YCIOBHBIE pehIeKChI

5.2

5.3

3ammra opranm3sMa oOT Oose3Hed. VMMmyHHass cucrema dyenoBeka. KieTouHbld U
TYMOpPaJIbHBIA UMMYHHUTET. Bpok1EHHBIN, TPHOOPETEHHBIN crielupUUecKiii IMMYHUTET.
Teopust kmonanpHO-cenekTuBHOTO MMMyHHTeTa (I1.0pnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHble OTBETHI OpraHuW3MoB. Ponb BpOXXKIEHHONO MMMYHHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema n e€ opranbl. Cepane, KpOBEHOCHBIE COCYyAbl M KpoBb. Kpyru
KpoBooOparieHus. Pabora cepana u eé perynsuus

5.4

I[LIXE[HI/IC YCJI0BCKa. I{I/I(I)(I)}GI/IH Ta30B UCpEe3 NOBCPXHOCTD KIJICTKU. I[BIX&TCJ'IBH&H cucrema
YCIOBCKa. HBIXaTeJ'IBHaﬂ IMOBEPXHOCTh. PCFYJ'IHHI/IH JbIXaHUs. ]_II)IXaTeJ'IBHI)Ie 00BEMBI

5.5

IImmeBaputensHass  cucrtema  4enoBeka. OTHenbl  NHINEBAPUTEIBHOTO  TPAaKTa.
[InmeBapuTeabHbIC )KeIe3bl. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE ITUILICBAPECHUE

5.6

IlokpoBel u wux npousBojaHble. Opranbsl BblgeneHus. Ilouku. CrpoeHue u
¢dbyakunoHupoBanue HeppoHa. DunmbTparus, cekperuss U oOpaTHOE BCaChIBaHHE Kak
MeXaHU3MBbI paboThl OpraHoB BblAeneHUs. OOpazoBaHUE MOYH Y YelIOBEKa
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6.1

JIBrokeHue YelloBeKa: MblieyHas cucteMa. CKeJleTHbIC MBIIIIB M uX padoTta. CTpoeHHE U
TUIIBI COEIMHEHUS KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emie

OpomonmonHas teopus Y. lapsuna. Ilpeanocbuiki BOSHUKHOBEHUS JapBUHU3MA. JKH3Hb
Y Hay4Had nestenbHocTh Y. J[apBuHa.

JBuwxymue cwibl dBosonuu BugoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTD
Pa3MHOXKEHUS OPraHU3MOB, HACJIEICTBEHHAs] U3MEHUYUBOCTh, OOpb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTnyeckoi Teopuu sBosronuu (CTD). HeliTpanbHas TeOpHs SBOTIOIHUH.
CoBpeMeHHass 3BOJIONMOHHAs OWOJIOTHS. 3HAYCHHWE OHBOJIONMOHHONH TEOpUH B
(hOopMUPOBaHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

6.2

6.3

[Monmynsanust Kak »JaeMEHTapHas eAuHMLA HBOMOIMH. COBpPEMEHHBbIE METOJbl OLICHKU
TEHETHYECKOTO0 Pa3sHOoOOpa3us W CTPYKTYphl HOmyasanuid. M3menenue reHodoHIa
NOMYJSAUM  KAaK 3JIEMEHTApHOE HBOJIOLMOHHOE sBJIEHHE. 3aKOH TI'€HETHYECKOTro
paBHoBecust [xx. Xapau, B. BaiinOepra.

OneMeHTapHble (DaKTOpbl (IBMXKYIIME CHIIBI) 3BOMIONMU. MyTallMOHHBIN IpoIecc.
KomOunaTuBHas u3MEHYHBOCTD. [[peli¢ reHoB — ciryuaiiHble HEHANpaBJICHHBIE U3MEHEHHUS
qacToT ajenei B nonyasanusax. pdext ocHoBarens. Murpauuu. M3omsamus nonyssiui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), Onosorndyeckas (penpoayKTHBHAS).
EcrecTBeHHbIil 0T60p — Hampaistomuil (akrop sBoitonuu. POpMbl €CTECTBEHHOIO
oTtOopa: ABWKYIIHMHA, CTAOMIM3UPYIONMINN, pa3phIBAIONIMKA (IU3pyNTUBHBEIN). [lomoBoi
oT0Oop.

[IpucnocoOaeHHOCT, OPraHU3MOB KaK pe3yslbTaT MHKPOAIBOJIOLMU. Bo3HUKHOBEHME
npucrnocoOaeHuit y opraHuzMoB. Apomopdo3sl M uauoagantanuu. I[Ipumeps
pHUcnocoOIeHn y opranu3mMoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOJIIOLHH.
M3omnsmus — kimoueBoit paxTop BuaooOpazoBanus. [Iytu u cnocoObl BHI00Opa3oBaHUS:
ajionaTpudeckoe (reorpaguyeckoe), CMMIaTpUIecKoe (IKOJIOTHYECKOE), «KMTHOBEHHOE)
(monumonan3anus, rudbpuansans). JJMTenbHOCTh BOTIOIUOHHBIX TPOLECCOB.
MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BonOLMOHHON OuHONMOTMM B pa3pabOTKE HAy4YHBIX METOJIOB COXpPAaHEHHS
6nopazHooOpazrs. MUKPOIBOIIOIMS U KOIBOJIOLUS Mapa3UTOB U X X0351€B. MeXaHU3Mbl
(hopMHUPOBaHUS YCTONYMBOCTH K aHTUOMOTHKAM U CITOCOOBI O0PHOBI ¢ HEH

MeTob1 H3ydeHUs: MAaKpOIBOIIOIUH. [[aleoHTONOTHUeCKHe METOIbI U3YUIECHHUS IBOIIOIUH.
[Tepexomubie GOPMBI U PUITOTCHETUYESCKUE PSTBI OPTaHHU3MOB.

buoreorpaduueckue meroapl u3ydeHHs odBomonuu. CpaBHeHue (uopsl U QayHbI
MaTepuKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emnn. Buabl-DHAEMHKH WU
PENUKTBL. DMOPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(HOIOTUYECKHE METOMbI M3yUeHUs
BONIIONIMH. [ CHETWYECKME MEXaHW3MBI DBOJIIOIIMM OHTOTEHE3a U IOSBIICHHUS
HBOJIIOIIMOHHBIX HOBIIECTB. | OMOJOTHYHBIE U aHAJIOTMYHBIE OpPTaHbl. PynuMeHTapHbIE
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETHYCCKIE, OMOXUMUIECKIE H MaTeMaTHICCKHE
METO/IbI H3yUeHUs IBOMoNUU. ['oMoornyHbie reHbl. COBPEMEHHBIE METOIbI TOCTPOCHHS
(UIOreHEeTUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAITUU B SBOJIIOIHS TEHOMOB.

OO6mmue 3akoHOMEPHOCTH (TIpaBMIIa) HBOTIOIIMK. HeoOpaTUMOCTh 3BOJIOIIMH. A TalITUBHAS
paaunanus. HepaBHOMEPHOCTH TEMITOB IBOJIIOIIHH

6.4

Hayunble THMOTE3bl MPOUCXOXKIEHHUS XH3HH Ha 3emie. AOHOTEHE3 M NaHCIEPMHUS.
JloHay4Hble MPECTAaBICHHUS O 3apOXKIEHUM KHU3HM (KpeanuoHusM). ['mmoresa
IIOCTOSIHHOI'O CaMO3apOoXKIACHUs XU3HU U €€ omnpoBepxkeHue onsitamMu D. Pemu, JI
Cnannannanu, JI. [Tacrepa. [IponcxoxieHne )KU3HA U aCTPOOHOIIOTHS.




OcHoBHbIE 3Tanbl HeOpraHueckou 3poronuu. [lnanerapuas (reosorudyeckas) IBOJIIOLHUS.
XuMmu4deckass  dBOJIIOLMSA.  AOHOTCHHBI  CHHTE3  OPraHMYECKHMX  BEIIECTB U3
Heoprannueckux. Oneit C. Mumiepa u I'. FOpu. O6pazoBanue MoamMepoB U3 MOHOMEPOB.
Koanepsarnas runoresa A.M. Onapuna, rumnote3a nepBuyHoro oymnboHa Jx. Xomnneitna,
reHeTudeckas rumoreza I'. Mémnepa. Pubosumsr (T. Uek) u runoreza «mupa PHK» V.
I'unbepra. opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Ucropuss 3emsmmm u meronsl €€ wu3ydeHus. lickomaemble OpPraHMYECKHE OCTATKH.
I'eoxponomorust u e€ wmeronasl. OTHOcUTENbHAss H  AOCOJIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHonOornyeckas mKaa: 30Hbl, 3pbl, IEPUOBL, FTOXH.

Hauanbnbie 3Tanel oprannvyeckor 3BOMOUMU. [10sSBIIEHME U 3BOJIOLHS MEPBBIX KIETOK.
Opomtonusi  Metabonu3ma. BosHukHOBeHHE TepBbIX 3KocucTeM. COBpEeMEHHBIE
MUKpOOHBIE OMOIJIEHKM KaK aHaJoOr MepBbIX Ha 3emiie coolmiecTB. CTPOMATONHTHI.
[Ipokapuotsl u sykapuoThl. [Ipoucxoxaenne aykapuot (cumMOuoreHnes). IBOIIOIHMOHHOE
MIPOUCXOXAEHUE  BHpPycoB.  IlpoucxoxkaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tamnbl ABOJIONUH BHICIINX pacTeHHid. OCHOBHBIE apoMOpP(}O3bI PACTCHHIA.
Beixon pacrenumii Ha cymry. IlosiBieHHe CIOpPOBBIX PACTEHUM U 3aBOEBAHME MMHU CYLIU.
Cemennble pacteHus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tamnbl 3BOJIOLUU XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THUIOB. llepBbie
XOpJOBbI€ KUBOTHbIE. KU3HBb B BoAe. DBOJIOIMUSA NO3BOHOYHBIX. [IpomcxoxnaeHue
amuouit n pentunmii. [IporucxoxaeHne MIIEKOMUTAIONIMX U NTUL. [I[puHIMIT KITI0YEBOTO
apomopdo3za. OcBoeHne 6eCrIO3BOHOUYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYILIH.
Pa3zButue xu3HM Ha 3emiie TIO ApaM | MEepUoIaM: apXxel, MPOTEPO30i, TAIE030i, ME3030M,
KaifHo30M. O011ast XapakTepuCcTUKa KJIMMaTa U reojornyeckux mnpoueccos. [losBiaenue n
paciBeT XapaKTepHBIX OPraHMU3MOB. YTieoOpa3oBaHME: €ro YCJIOBHMsS U BIMSHHE Ha
ra30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUpaHHUsSI — HKOJIOTMYECKHUE KPU3UCHI Ipouuioro. [IpudmMHbI U ciaencTBus
MaccoBbIX BoIMUpaHUil. COBpeMEHHBIN 3KOJIOTMYECKHI KpU3UC, €r0 0COOEHHOCTH

6.5

Pa3nens! v 3anaun anTpononorur. Metoas! antpononorud. CTaHOBIIEHUE MTPEICTABICHUM
0 MPOUCXOXKAEHUHN YyesioBeka. COBpeMEHHbIE HAYyUHbIE TEOPUH.

CxonmcTBo uenoBeka € JKMBOTHBIMU. (CHCTEMAaTHUYECKOE IIOJOXKEHHE YEJIOBEKa.
CBuzeTeNnbCcTBa CXOJCTBA YEJNOBEKAa C >KMBOTHBIMH: CPaBHUTEIbHO-MOP(OIOTUYECKHE,
sMOpHOIoruYeckre, GU3N0I0ro-OnoOXuMHUIECKue, mopeeHuIeckue. OTIn4YMs 4eIoBeKa OT
KUBOTHBIX. [IpsIMOXOXJEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Buthe
TOJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuwxymue  cuibl  (pakTophel)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COI[MAJIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJIMU aHTPOTIOTeHE3a. ABCTPAIONUTEKH — ABYHOTHE MPEAKH Jitoiei. YenmoBek
YMEJIbIi, IEpBbIE U3TOTOBJIEHUS OPYAUM Tpya. YenoBek NPsIMOXOISAIINI U IEPBBII BBIXO
mone 3a mpeaensl  Adpuku. YenoBek relmensOeprckuii — oOmUNA  TIPEIoK
HEaHAEpPTAJIbCKOIO YEJIOBEKA U YEJI0BEKA pa3yMHOro. YenoBek HEaHIepTaIbCKUN KaK BUJL
JMOJeN XONOJHOro KiuMarta. YenoBeK pa3yMHBIM COBPEMEHHOrO THIIA, JEHHCOBCKHIA
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaeiaaMu AQpUKH.

DBOJIIONHS COBPEMEHHOTO uejoBeKa. EcTecTBeHHBIH OTOOpP B MOMYJISAIMAX YeJIOBEKa.
MyranuoHHbI Tporiecc U monuMop¢usM. IlomynsuoHHBIE BOJHBI, Jpei] TeHOB,
Murpanus u «3¢(eKT 0OCHOBATEN» B MOIMYIISIIUIX COBPEMEHHOTO YeIOBEKa.
Yenoseueckue pacwl. Ilonsatue o pace. bonbuine pacel: eBponeouaHas (eBpasuiickas),
aBCTpaio-HErpouaHasl (dPKBaTOpUaibHAas), MOHTOJOHMIHAsS (a3MaTCKO-aMEpUKAHCKas).
Bpewms u myTu pacceneHus 4esoBeka 1o mianere. ENMHCTBO yenoBeueckux pac. Hayunas




HECOCTOATENIBHOCTh pacu3Ma. IIpucnocoOeHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM
OKpy>Karolei cpenbl. Biausiaue reorpaduyeckoit cpensl u nperida reHoB Ha MOP(HOIOTHIO
1 (PU3UOJIOTHIO YeJIOBEeKa

OKOCHCTEMEI U IMPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pasnens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.

Mertoap! 3konoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIC U
na0opaTopHble. MonenupoBaHue B SKOJOTMU. MOHHUTOPHUHI OKpYXarolled Cpemsl:
JIOKAJIbHBIN, PETUOHAIBHBIN U TII00aTbHBIN

Okonorndyeckue (PakTopel W 3aKOHOMEpHOCTH uX jedctBus. Kmaccudukanms
9KOJIOTUYECKUX (PAKTOPOB: abuoTHyeckue, OMOTHYECKHE, aHTponoreHHsie. OOmue
3aKOHOMEPHOCTH JeWCTBUSL dKojormueckux (akropoB. IIpaBuno wmunmmyma (K.
HInpenrens, YO. JIn6ux). TonepanTHOCTh. DBPHOMOHTHBIE U CTEHOOMOHTHbBIE OPTaHU3MBI.
AbuoTtrueckue GakTopsl. CBET Kak 3KOJOTHUECKUil pakTop. [leiicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHUu3Mbl. JKOJIOIMYECKHUE TPYIIIBl PACTEHUHN U KUBOTHBIX I10
OTHOIIEHUIO K cBeTy. CurHaibHas poib cBera. oronepuoausm.

Temmneparypa kak skosiorudeckuil Qaxrtop. JleficTBue TemiepaTypbl Ha OpPraHU3MBIL.
[loiikunoTepMHblE U TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
opranu3Msl.BiaxHocts kak skosormueckuil akrop. I[Ipucnocobnenus pacTteHuil K
MOJ/IEpKaHUI0 BogHOTO OamaHca. Kiaccumdukanus pacTeHHid MO OTHOIICHHIO K BOJIE.
[IpucnocobaeHuns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpsl oOuTaHHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs, TITyOMHHAS
MOJINOYBEHHAs, BHYTpPUOpPraHW3MeHHas. DU3UKO-XUMHUYECKHE OCOOCHHOCTU Cpej
oOuTaHus opranu3mos. [Ipucrnoco6nennst opraHu3MOB K )KM3HHU B Pa3HBIX CPellax.
buonoruueckue purmsl. BHemnne u BHyTpeHHNE pUTMBL. CyTOYHBIE M TOIUYHBIE PUTMBI.
[IpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.
XKuznennsie ¢popmbl opranu3moB. [Tonarue o xu3HeHHOU (opme. KuzHeHHbIE HOpPMBI
pacTeHMii: JepeBbsl, KYCTAPHUKU, KyCTAPHUUKH, MHOTOJIETHUE TPaBbl, OJJTHOJICTHHE TPABBI.
XKuznennole (OpMbI JKUBOTHBIX: THAPOOHOHTHI, T€OOUOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
cTpoeHus 1 o0pasa ku3Hu.buotnueckue ¢pakropsl. Buibl 6MoTHYeCKUX B3aMMOIEHCTBHIA:
KOHKYPEHIIMS, XMIIHUYECTBO, cUMOM03 U ero ¢opmsl. Ilapazutusm, koomneparus,
MyTyalu3M, KOMMEHCalIM3M (KBapTUPaHTCTBO, HaxyeOHM4ecTBO). Herpoduueckue
B3auMOJIeHcTBUS (Tomuueckue, dopudeckue, (padpuueckue). 3HaUeHHE OMOTUYECKUX
B3aMMOJICHCTBUI [UIsl CYyIIECTBOBaHHUS OpraHM3MOB B cpene oOutaHus. I[IpuHuun
KOHKYPEHTHOT'O MCKJIFOUEHUS

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH monmysanud. [lomymsamnms kak Ouosiorndeckasi CUCTeMa.
Ponb HeomHOpOAHOCTH Cpefibl, GU3HUECKUX OapbepoB U OCOOCHHOCTEH OMOIOTHH BUIOB B
(hOpMHUPOBAHUHM TIPOCTPAHCTBEHHON CTPYKTYphl momyismnuii. OCHOBHBIE IMOKa3aTeln
MOMYJISIUN: YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U IOJIOBAasl CTPYKTYPA, POKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJloruueckasi CTpykTypa momyisiiuu. OlLleHKa YUCIEHHOCTH Homyisinuu. /luHamuka
MNOMYJISIUUA M €€ peryisinud. buoThdeckuil moTeHIuman nomyiasuud. MojaennpoBaHue
JUHAMUKHU nonyisiinuu. KpuBble pocTa 4HMCIEHHOCTH nomynsiiuu. KpuBble BIKUBaHUS.
Perynsmus 4yucieHHOCTH MOMYNALMNA: poib (PaKTOPOB, 3aBUCSIIMX U HE 3aBUCSAIIUX OT
IJIOTHOCTU. DKOJIOTMUECKHE CTpaTeruu BUIoB (I- u K-ctparerun).

[Tonstne 00 »sKoJOTMUECKOW HUIE BUAA. MectooOuTanue. MHOroOMepHas MOJEhb
skonornyeckod Humm JDx.J. XarumHcoHa. Pa3mepsl  JKOJOTMYECKOW  HHIIU.
[ToTeHumanpHas U pealn30BaHHAs HALLY.

Bun xak cucrema nomynsiuil. Apeasibl BUIOB. Buabl M MX JKM3HEHHBIE CTPATETHUHU.
3aKOHOMEPHOCTH TIOBEICHMS W MUIPAalMi >KUBOTHBIX. bHosornueckue WHBa3uu
Yy>KEPOJHBIX BUJIOB




7.4

7.5

7.6

CoobmiectBa oprann3MoB. buonenos u ero crpykrypa. CBs3u MeX1y OpraHM3MaMu B
omorieHo3e. DkocucreMa Kak OTKpbiTas cucreMa (A./[x. Tencnn). DyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B 3KOCHCTEME: MTPOAYLIEHTbI, KOHCYMEHTBHI, pelylieHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. AGuoTrdeckne O0JI0KK 3KocucTeM. [10UBBI U HITHI B
sKocucTeMax. KpyroBopor BemecTs U NOTOK SHEPTUH B SKOCUCTEME.

OcHoBHBbIE ITOKa3aTeau 3KocucTeMbl. broMacca u npoayKuus. DKOJI0rH4eCKUe TUPAMU/IB
qucen, OMoMacchl U SHEPTUU.

HanpagieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccUU. [lepBuuHbIE U BTOPUYHBIE
CYKLIECCUM U WX IPUYMHBL. AHTPOIIOTCHHBIE BO3ACHCTBUS Ha cCykueccuu. KinmmakcHoe
cooOuiectBo. bropaszHooOpa3ue u NoIHOTa KpyroBOpoTa BEILECTB — OCHOBA YCTOMYUBOCTH
coobmectB.IIpupoanbie 3xocuCTEMBI. AHTPOIIOT€HHBIE AKOCUCTEMBI. ATpPO’KOCHUCTEMA.
ArpoueHo3. Paznuuns Mexly aHTpOIIOT€HHBIMU U IPUPOJHBIMU 3KOCHUCTEMAMM.
VYpb6oskocucremsl. OCHOBHbIE KOMIIOHEHTHI ypOo3kocucteM. I'opojckas diopa u dayna.
CuHaHTponu3auus Tropoackoil ¢ayHbl. buonormyeckoe u XO034HCTBEHHOE 3HAaYEHHE
arpo’KocucTeM U ypOo3KocHcTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS OCHOBHBIX
B3aUMOJCHCTBUI OPraHU3MOB B 3KocucTeMax. IlepeHoC »HepruM M BEIIECTB MEXIY
CMEXHBIMH JKOCUCTEMAMH. Y CTOWYMBOCTH OPraHM3MOB, IOMYJALMA U JKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3IEHCTBUI

buocdepa — oOmennanerapras o0osouka 3eMiu, Ie CYIIECTBYET WJIM CYIIECTBOBAJa
xu3Hb. Yuenue B.W. Bepnanckoro o 6uocdepe. Obnactu Guocdeps! u e€ cocran. XKuoe
BEIIECTBO OMOCHEPHI U er0 (PyHKITHH.

3aKOHOMEPHOCTH cyliecTBOBaHUsl Ouocdepsl. OcobeHHocTn 6nochepsl Kak riodampHOM
sKocucTeMbl. Jl[MHammuueckoe paBHOBecue B Owocdepe. KpyroBopoTbl BemecTB u
OroreoXnuMHYECKHe UKIBI (Yriieposa, a3ota). PutmMuuHocTh sBeHuit B buocdepe.
3oHanbHOCTh Onocdepsl. [lonarue o 6Guome. OCHOBHBIE OMOMBI CYIIU: TYHAPA, XBOMHbIE
Jeca, CMEIIaHHbIe U IIMPOKOJIMCTBEHHBIE Jieca, CTeNH, CAaBaHHbI, IIYCTBIHU, TPOIUYECKHE
neca, BbICOKOropbs. Kinumar, pactuTenbHbIN U 5KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKUUS SJKUBBIX CHUCTEM, OLEHKAa MX PECypCHOrOo NOTEHIHada |
onocdepHbIx GYyHKIIUN

DKOJIOTHUECKUE KpHU3UChI W WX MPUYUHBL. BosnelicTBue deioBeka Ha Ouocdepy.
3arps3HeHne BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsisHeHue BOAHOH cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa TOYBEHHBIX pecypcoB. V3MmeHeHme
KJIMMaTa.

AHTpPONIOTEHHOE BO3JCHCTBHE HA pACTUTENBHBIM M JKMBOTHBIM Mup. OXxpaHa
PacTUTENILHOTO U KMBOTHOTO Mupa. OCHOBHbIE NMPUHIMIBI OXpaHbl NpHpobl. KpacHbie
kauru. Ocobo oxpansemble npupoansie Tepputopun (OOIIT). Boranuueckue caasl u
300JI0OTHYECKHUE MTapKH.

OCHOBHBIE TPUHIINTIBI YCTOHYHUBOTO PA3BUTHS YEIIOBEUECTBA M PUPOABI. ParmoHansHOe
IPUPOJIOTIONIB30BAaHHUE U COXPaHEHUE OMOJIOTMUYECKOr0 Pa3HOO0pa3us 3eMiIu




Y4eOHo-MeTOAUYECKOe 00ecniedeHre 00pa30BaTeIbHOIO MpoLecca
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* buonorus. buonornueckue cuctemsl U npoiieccsl; 10 kiace. yriay0iaeHHoe
oOyuenue TepemoB A.B., Iletpocoa P.A. O61iecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buosorus. buonornyeckue cucteMsl U mporiecchl; 10 kiacc. yriryoieHHoe
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