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MNOACHUTEJIBHAS 3AITMCKA

[Tporpamma o yuebnomy npeamety "buonorus" (nanee - OMoIoTHs) Ha yPOBHE CPEIHET0 00IIETro
oOpa3zoBanus pazpaboraHa Ha ocHoBe DenepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu
B Poccuiickoii @eneparuny, PI'OC COO, Konuenmuu npenonaBanus yueOHoro npeamera «buomorus»
1 OCHOBHBIX IOJIO’KEHUH (eiepalibHON paboueil mporpaMmbl BOCIIMTAHHUS.

VYuebunslii npenmer «buosnorusy yriyoiaéanoro ypoBas nzydeHus (10—11 xmaccel) sBIsS€TCS OHAM
13 KOMIIOHEHTOB IIpeiMeTHON o0nacTu «EcTecTBeHHO-Hay4Hble peaMeTh». COrIacHO MOJI0XKEHHIM
@I'OC COO npodunbHbIe yaeOHbIE TPEIMETHI, N3ydaeMble Ha YIITyOJIEHHOM YPOBHE, SIBIISIOTCS
criocobom auddepeHuanuy o0ydeHus Ha YpOBHE CPEIHET0 00IIero 00pa3oBaHus U MPU3BAHEI
00ecTeYnTh MPEEMCTBEHHOCTb MEX/Ty OCHOBHBIM OOLINM, CPEHUM OOIINM, CPETHUM
npoeccuoHaNbHBIM U BBICIIMM 00pa3zoBaHueM. B To jxe Bpems Kax/Iblil U3 3TUX y4eOHBIX IPEIMETOB
JIOJDKEH OBITh OPUEHTUPOBAH Ha MPUOPUTETHOE PELIEHHE 00pa30BaTeIbHbBIX, BOCIUTATEIbHBIX U
pa3BHBAIOIIMX 3aJ]a4, CBA3aHHBIX ¢ IpodopreHTalMeld 00ydaroIUXCsl U CTUMYJIMPOBAHUEM MHTEpeca K
KOHKPETHOW 00JIaCTH HayYHOT'O 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEIUITUHOM, SKOJIOTUEH,
MICUXOJIOTHEH, CTIOPTOM WJIM BOEHHBIM JIEIIOM.

[Tporpamma no yue6HOMY nipeaMeTy "buosnorusa" naét nmpeacTaBieHue O HeTu U 3a7a4ax U3yueHus
y4deOHoro npeamera «bruonorus Ha yriryoJI€HHOM ypOBHE, ONIpeesaeT 00s3aTebHOe (MHBAPHAHTHOR)
MpeIMETHOE CO/Iep KaHNe, ero CTPYKTYpUPOBaHUE 110 pa3ziesiaM U TeMaM, paciipe/ieieHHe Mo Kiiaccam,
PEKOMEH/IyET MOCIEI0BaTeIbHOCTh U3yUeHHUs Y4eOHOro MaTepualia ¢ y4éTOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSA3EH, JOTMKH Y4eOHOT 0 Ipoliecca, BO3pacTHBIX ocoOeHHOocTel oOydaronuxcs. B
IporpaMmMe o OMOJIOTHUH peaTn30BaH MPUHIUI IPEEMCTBEHHOCTH C U3yYeHHEeM OHMOJIOTUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, O1aroaaps 4eMy NpoCcMaTPUBAETCs HAPABICHHOCTh Ha MOCIIEAYIOIIee
pa3BUTHE OMOJOTMYECKUX 3HaHUM, OPUEHTUPOBAHHBIX HAa (HOPMUPOBAHHUE €CTECTBEHHO-HAYUYHOTO
MHPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIIEHUS, IPEICTAaBICHHH 0 3J0pOBOM 00pa3e KM3HH, Ha
BOCITUTaHHE OEPEKHOTO OTHOIICHHSI K OKPY KAOIIeH MPUPOIHOH cpene. B mporpamme mo 6uosoruu
TaKKe MOKa3aHbl BOBMOXXHOCTH YueOHOTo npeamera «buomnorus» B peanusanuu TpedoBanuii ®I'OC
COO k mnaHupyeMbIM JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4YeHUs U B
(hopMUPOBaHUH OCHOBHBIX BUJIOB Y4eOHO-TI03HABATEIHHON JESTEIHOCTH 00YYaIOIIUXCsI 10 OCBOSHHUIO
coJiepKaHusl OMOIOrHYecKoro oopa3zoBaHus Ha ypOBHE CpeJHEro o0Iero oopa3oBaHusl.

VYueOuslii npeaMet «buonorus» Ha ypoBHE CpEAHEro 001ero o0pa3oBaHusl 3aBEpIIACT
Ouonoruueckoe o0Opa3oBaHUE B IKOJIE U OPUEHTUPOBAH Ha PACUIMpPEHUE U YIITyOJIeHe 3HaHUM
oOyuaronuxcs o >KMBOW MPUPO/JIE, OCHOBAX MOJIEKYJISIPHOM M KJIIETOYHOM OMOJIOTUHU, SMOPUOIOTHH U
OMOJIOTUH Pa3BUTHSL, TCHETUKH, CEJIEKIIHH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUE€HHUS U IKOJIOTHH.

Nzyyenne yueOHOTO npeamera «buonorusy Ha yriryOJieHHOM YPOBHE OpUEHTHUPOBAHO Ha
MOATOTOBKY 00yYaroluXcs K MOCIEAYIONIEeMY MOIyYeHHI0 OMOIOrni4eckoro o0pa3oBaHus B By3ax U
OpraHu3aIusax cpenHero npodeccuonanbHoro oopazoBanusi. OCHOBY €ro COACpPKAHUS COCTABIISIET
cucTeMa OMOJIOTUYECKUX 3HAHUMN, TTOMyUYEHHBIX MPU U3yUYEHUH 00YUYaIOIIMMHIC COOTBETCTBYIOIINX
CHUCTEeMAaTUYECKUX Pa3/IesIoB OMOJIOTUH HAa yPOBHE OCHOBHOTO 0011ero oopasosanusi, B 10—11 kmaccax atu
3HAHUS MOJIY4al0T pa3BuTue. Tak, pacuiupeHsl U yriyOiaeHbl OMOJIOrHUecKrue 3HaHUS O PACTCHHUSIX,
KHUBOTHBIX, IpH0Oax, 6aKTepHsiX, OpraHMu3Me 4el0BeKa, OOIINX 3aKOHOMEPHOCTSIX JKHU3HH, IOTIOJIHUTEITLHO
BKJIFOYEHBI OMOJIOTMUYECKUE CBEJICHUS PUKIIAJHOTO U TIOMCKOBOI'O XapaKTepa, KOTOPbIe MOKHO
HCIOJIb30BaTh KaK OPUEHTHUPBI JUIs ITOCTeTyomero Beidopa npopeccun. Bo3moxkHa Takke HHTErparyst
OMOJIOTMYECKUX 3HAHUHM C COOTBETCTBYIOIIMMH 3HAHUSAMHU, [TOJTyYE€HHBIMHU 00yUYaIOIIUMUCS IPU U3YUEHUHU
(bU3HMKYN, XUMUH, TeorpaQuu U MaTeMaTHKH.

CtpykTypa nporpammsl 1o yueOHoMy npenmety "buonorus" orpaxkaeT CUCTEMHO-YPOBHEBBINH U
HBOJIIOLIMOHHBIN MOJX0/IbI K M3y4eHUIo Ononoruu. CorinacHo UM, U3y4aroTCsi CBOWCTBA U



3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS KHUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allu, SBOJIIOLUU
OpPTraHU4ecKOro MUpa Ha 3emiie, COXpaHEeHHUs! OMOJIOrHYecKoro pa3HooOpasus mianetsl. Tak, B 10 kiacce
M3YYarOTCsl OCHOBBI MOJICKYJISIPHOM M KIIETOYHOM OMOJIOTUH, SMOPUOIOTHH U OMOJIOTHH Pa3BUTHS,
TCHETHKH ¥ CEJICKIINU, ONOTEXHOJOTUU H CHHTETUYECKON OMOJIOTHH, aKTyJIM3UPYIOTCS 3HAHUS
oOyJaroniuxcs 1mo 00TaHHWKe, 300JI0THH, aHATOMUH, GU3HOJIOTHH YelioBeka. B 11 kimacce uzyqarorcs
HBOJIIOIIMOHHOE YYEHHE, OCHOBBI 9KOJIOTUH M yueHHe 0 Orocdepe.

VYuebHnslii npenmet «bruonorus mpu3BaH 00eCIeYnTh OCBOSHHE 00YUYAOIIUMUCS OHOIOTHYECKIX
TEOpUI U 3aKOHOB, UAEH, TPUHLIMUIIOB U ITPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, 3HAHUHA O CTPOCHUH, MHOTOOOpa3ui U 0COOEHHOCTSIX KIIETKH, OPraHu3Ma, MOMYJISIINH,
OMOIIeHO03a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICIOBAHUSAX B
OHMOJIOT MY, TPUKJIATHBIX aCTICKTaX OMOJOTHYCCKUX 3HAHWHU. [[71s1 pa3BUTHS U TIOICp KAHKS HHTEpeca
o0ydJaromuxcst K OMOJIOTHN HAPSAy CO 3HAUUTEIHLHBIM 00bEMOM TEOPETUIECKOTO MaTepraa B
COZIep>)KaHUU TIPOTPAMMBI TI0 OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTaHOBIICHHUS U
Pa3BHUTHS TOW WU HHON 00JIACTH OMOJIOTHH, BKJIAZIOM OTCUSCTBEHHBIX M 3apyOCKHBIX YUEHBIX B PEIICHHUE
BOXHEWINX OMOJIOTHYECKUX U IKOJIOTHYECKHUX TTPOOIIEM.

Lenb usyuenus yuebnoro npeamera «bronorusp» Ha yriryoJ€HHOM ypOBHE — OBJIa/IeHUE
00yJaroNTUMUCS 3HAHUSAMHU O CTPYKTYPHO-(PYHKIIHOHATBHON OPraHU3aIMH KUBBIX CHCTEM Pa3HOr0 paHTra
¥ IproOpeTeHrne yMEHUH HCIIOTB30BaTh ATH 3HAHUS B (POPMUPOBAHNH MHTEpECA K ONPeNeIEHHON
o0nactu mpodeccuoHanbHOM e TEeNbHOCTH, CBSI3aHHOW ¢ OMOJIOrHel, WK K BBIOOPY yueOHOTOo
3aBe/IeHus Ui MPOJOJKEHHS] OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTuxeHue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOinEHHOM ypOBHE
o0ecrieunBaeTcs peleHueM CIeIyONX 3a/1ay:

0CBOEHHE 00YUYaAIOUTUMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYECKHUX
TEOpUAX, KOHIICTIHAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MPaBUJIaX, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MUPA; O CTPOSHHH, MHOTOO0Opa3HH U OCOOCHHOCTSIX
OMOJIOTMYECKHUX cUCTeM (KJIeTKa, OPTaHu3M, OIS, BUJl, OMOreoneHo3, onocdepa); o BEIIAIOITUXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE 00YyUaIoUIUXCs ¢ METOJaMH TIO3HAHUS KUBOM MPUPOIBIL: HCCIEA0BATEIbCKUMU
MeTOoJIaMU OMOJIOTMYECKUX HayK (MOJIEKYJISIPHOM U KIIETOYHOM OMOJIOTUH, SMOPUOJIOTHH U OUOIOTHH
Pa3BUTHUSL, TCHETUKU U CEJIEKIIMH, OMOTEXHOJIOIMH U CUHTETUYECKOM OMOJIOrvH, MajieOHTOIOTUH,
9KOJIOTHH); METOJIAMU CaMOCTOSITENIbHOTO MPOBEICHUsI OMOJIOTMUYECKUX UCCIIEIOBAHUI B T1ab0paTopuu U
B npupoze (HabmaroaeHne, n3MepeHue, SKCIIepUMEHT, MOJICIIMPOBAHHE);

OBJIaJICHHE 00YyYarOIUMUCS YMEHHUSIMU: CAMOCTOATEIbHO HAXOAUTh, aHATM3UPOBATh U
MCIOJIb30BaTh OMOJOTHYECKYI0 HH(OPMAILIKIO; TOTH30BAThCSI OMOIOTUYECKOW TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHABIUBATH CBS3b MEXKIY Pa3BUTHEM OHMOJIOTUHU U COI[UAIBHO-2KOHOMUYECKUMHU U
AKOJIOTMYECKUMU MTPOOIIeMaMy YeTI0OBEUeCTBa; OIICHUBATh MTOCIIEJCTBUS CBOCH JAESITENLHOCTH IO
OTHOIICHUIO K OKPY’KaIOIel MPUPOTHOIM cpesie, COOCTBEHHOMY 3/I0POBbBIO M 3JI0POBBIO OKPY KAOIIUX
J0JIeH; 000CHOBBIBATh U COOMIOAATH MEPhI MPODUIAKTHKY UHGEKIIMOHHBIX 3a00JIeBaHMA, TIPaBHIIa
MOBEJICHUA B IPUPOE U o0ecrieueHrs 6e30MacHOCTH COOCTBEHHOM KM3HEIeATEIbHOCTH B
Ype3BBIYANHBIX CUTYAIUSAX IPUPOJAHOTO U TEXHOTCHHOT'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIE
Hay4YHbIE OTKPBITUS B 0071acTH OMOJIOTHH;

pa3BHUTHE Y 00YYAIOIIMUXCS UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B MPOIIEcCce
3HAKOMCTBA C BBIIAIOLIUMUCS OTKPHITUSIMH U COBPEMEHHBIMU UCCIIEIOBAHHUSIMH B OMOJIOTHH,
pelIaeMbIMU €10 MpobdaeMamMu, METOI0JIOTHEN OMOIOTHYECKOTO UCCIIEIOBAHMUS, TPOBEICHUS
AKCMEPUMEHTATBHBIX UCCIEAOBAHUMN, PEIICHHS] OMOIOTUYECKUX 3a/1a4, MOJCITUPOBAHUS OHMOIOTMIECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE Y 00YYaAIOIMIMXCS [IEHHOCTHOT'O OTHOIICHUS K )KUBOM MPHUPOJIE B IIETIOM U K OTAEIbHBIM
e€ 00beKTaM U SBJICHUSM; (DOPMUPOBAHUE IKOJIOTUICCKOM, TCHETHUECKON IPaMOTHOCTH, O0IIIeH
KYJIbTYpBI ITOBEJICHUS B IPUPO/IC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpeTeHue 00y4aonMMHICI KOMIIETEHTHOCTH B PallMOHAIBHOM MTPUPOIOIIOIB30BAHUN
(coOuroieHue TpaBUIT TIOBEJICHUS B TIPUPO/IE, OXPAHBI BHJIOB, SKOCUCTEM, OHOC(Ephl), COXpAaHCHUN
COOCTBEHHOTO 3/I0POBBSI U 37I0POBbSI OKPY KAIOIINX JIFOACH (COOII0IeHUS Mep MPOPUIAKTHKH
3aboseBaHui, obecrieueHne 0€30MacHOCTH KU3HEIEATEIFHOCTH B UPE3BBIYANHBIX CUTYAIUSIX
IIPUPOJIHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE UCIOJIb30BaHUs OMOJIOTMYECKUX 3HAHUM U YMEHUH B
MMOBCEIHEBHOMN JKU3HU;

CO3/1aHUE YCIOBHUH JUIsl 0CO3HAHHOI'O BHIOOpa 00yYaroluMHCs HHAUBUAYAIbHONH 00pa30BaTeabHOM
TPaeKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAyIOLEMY NTPO(ECCHOHATTEHOMY CaMOOIIPEIEIEHUIO, B
COOTBETCTBUU C UHIUBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTAMHU PETHUOHA.

OO011ee yncIo 4yacoB, OTBEIEHHBIX Ha U3yUYeHHE OMOJIOTHHU Ha YTIiTyOJIeHHOM YPOBHE CPEAHETO
oOmrero oopazoBanus, coctarisieT 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kiacce —
102 yaca (3 vaca B HE/IETIO).

OT60p opraHU3aIMOHHBIX (OPM, METOJOB U CPEACTB OOYUCHUSI OMOJIOTUU OCYIIIECTBIISIETCS C
y4E€TOM CHEHM(PHUKHU €ro CoAepkKaHHUs U HAITPABJIEHHOCTH Ha MPOJA0JKEHNE OMOIOrMUecKOro 00pa3oBaHUs
B OpraHU3alUsiX CPEJIHEro MpodeccnoHalIbHOrO U BBICIIETO 00pa30BaHMUSL.

OO6s13aTeNIbHBIM YCIIOBUEM MTPU 00YUYEHHH OMOJIOTUH HA YTIyOJIEHHOM YPOBHE SIBIISETCS
MIPOBEJIEHHUE JIA0OPATOPHBIX U MPaKTUUYeCKUX padoT. Takxke ydacTue 0O0ydaronuxcsi B BHIITOJIHEHUU
MIPOEKTHBIX U yueOHO-UCCIeA0BATENbCKUX Pab0T, TEMAaTHKA KOTOPBIX ONpeAEseTcs] yUUTelIeM Ha OCHOBE
MMEIOLIUXCSI MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBHIA.

COJEP)KAHUE OBYYEHUA
10 KJIACC

ConeprkaHue MporpaMMsbl, BBIIEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY I'OCYNAPCTBEHHON
uroropoi arrecranuu (I'MA).

Tema 1. buojsiorusi kKak HayKa

CoBpemenHas OMoJIOTHs — KOMILJIEKCHas Hayka. KpaTkas uctopus pa3BuTHs OMOJIOTHU.
buonoruueckue Hayku 1 u3yyaembie UMU MpodaemMbl. OyHIaMEeHTaIbHbIC, TPUKIIAHBIEC U TTOUCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ononoruu B GOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
[Ipodeccun, cBszanneie ¢ Ononorueil. 3HaueHue OMOJIOTUH B MTPAKTUYECKOHN JAEATEeIbHOCTH YeOBEKa:
MEJIMLIUHE, CETbCKOM X0351UCTBE, IPOMBILIUIEHHOCTH, OXPaHE TPUPOIBL.

JdeMoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, Y. 'apsei, I
Mennens, B. U. Bepnaackuii, U. I1. ITaBnos, Y. 1. Meunukos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuie! u cxeMbl: «CBsI3b OMOJOTHH C APYTUMH HayKamMuy, «CucteMa OMOIOTUYECKUX HAYK).

Tema 2. /KuBble cucTeMbI U MX U3yYEeHHE

JKuBble cucTeMbl Kak peaMeT u3yueHus ouonorun. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOT'O COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTD, CII0KHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPHI,



OTKPBITOCTB, CAMOOPTraHU3aLUsl, CAMOBOCIIPOU3BEIACHUE, PA3APAKUMOCTb, U3BMEHUYUBOCTD, POCT U
pa3BuUTHE.

YPpOBHM OpraHU3alHN )KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIE€TOYHbII, TKAHEBBIN, OPraHU3MEHHBIN,
MOIYJIAMOHHO-BUIOBOM, SKOCUCTEMHBIH (OnoreoneHoTH4ecKuit), bnocdepusiid. [Ipomeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBIC MPU3HAKH KUBOTO. JKHU3HB Kak (hopMa CyIIECTBOBAHUS
Marepuu. Hayku, uzydaroniue >KMBbI€ CHCTEMbI Ha Pa3HbIX YPOBHSIX OpPTaHU3aIUH.

N3ydenwne x)uBbIX cucteM. MeTo sl Ononorndeckoi Hayku. HaOmoienue, n3mepenue,
SKCIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [IoHaTHe 0 3aBUCMMOM M HE3aBUCUMOM ITEPEMEHHOIM.
[InanupoBanue 3xcniepumenTa. [loctanoBka u nmposepka runore3. Hynesas runoresa. [lonstie BoiOopku
u e€ noctoBepHOCTh. PazOpoc B Ouonornueckux JaHHbIX. OLleHKa I0CTOBEPHOCTH MOTYUYEHHBIX
pe3yabTaToB. [IprHunHbBI HCKaXKEHUS PE3yIbTaTOB IKCIIepuMeHTa. [IoOHATHE CTaTHCTHYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuis! u cxembl: « OCHOBHBIE IPU3HAKY KU3HWY», «bronornueckue cucremsl», «CBoicTBa
XKHUBOI MaTepumn», «YpOBHU OpraHU3aINH KUBOI puposh», « CTpoeHne )KUBOTHOM KIIeTKW», « TkaHu
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOr0 Opranusmay, «buoreorenos», «buochepar», «Mertoibl
W3YUYEHUS KUBOU TIPUPOIIBD».

O6opyoBanue: 1a00paTopHOE 000PYAOBAHKE JIJIsl TPOBEACHUS HAOIIOICHNUN, U3MEPECHHI,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcrnoap30BaHNE PA3IMYHBIX METOJOB MPU U3YUEHUU KUBBIX CHUCTEM.

Tema 3. buoJsiorust KjieTku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €IUHUIIA )KUBOTO. VicToprst OTKpbITHS KieTKH. PaboTsr P.
I'yka, A. JleBenryka. Knerounas Teopus (T. llIBann, M. lIneiinen, P. Bupxos). OcHOBHBIE ON0KEHUS
COBPEMEHHOM KJIIETOYHON TEOPHUHU.

MeTop1 MOJIEKYJISIPHOM M KJIIETOUHOM OMOJIOrUU: MUKPOCKOIUS, XpoMatorpadusi, snekrpodopes,
METOJl MEYEHBIX aTOMOB, Au(depeHnanbHoe HeHTpUyTrupoBaHue, KyJIbTHBHPOBAHHE KIIETOK.
Uszyuenue guxcuposanmnvix kiemox. DIEKTPOHHAS MUKpOcKonus. KougokanbHas Mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuup! u cxembl: «CBETOBOM MUKPOCKOID», « IJEKTPOHHBI MUKPOCKOID», «VIcTOpHS pa3BUTHS
METOJ0B MUKPOCKOIIU.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepuaNIbHBIX KIETOK.

IIpakTnyeckas padora «/3yueHne MeTOI0B KIETOUHOM Ouonoruu (xpomarorpadus,
anekrpodopes, auddepenimanbaoe neHTpudyruponanue, [ILP)».

Tema 4. XuMuveckasi opraHn3anus KJIeTKH

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOAJIEMEHTHI. Boja u €€ posb Kak
pacTBOPUTEIS], peareHTa, y4acTHUe B CTPYKTYPUPOBAHUM KJIIETKHU, TEIUIOpEryJsiuuu. MuHepaibHble
BEIIECTBA KJIETKH, UX OMOIOruyeckasi posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannueckue BeniecTBa KieTku. buomornueckue noaumepsl. benku. AMUHOKUCIOTHBIN COCTaB
6enkoB. CTpyKTypbl 6eKOBOI1 MoeKkynbl. [lepBudHas cTpykTypa Oenka, menTHaHas cBa3b. BropuyHas,
TpeTHUHAas1, YeTBepTHUHAs CTPYKTYyphl. [eHarypamus. CoiictBa 6enkoB. Kinaccuduxarms 6einxos.
buonornyeckue ¢pyHkunu 6enkos. [Ipuonsr.

YrneBoabl. MoHOCaxapu/Ibl, AUCAXapUIbl, OJIMTOCAXapUabl U mojucaxapuasl. OOmuit nian
CTpOeHHS U (PU3UKO-XUMUYECKHE CBOMCTBA YIiieBoJ0B. bronorndeckue GpyHKIUN YTIEBOJOB.



Jlumuaet. ['uapodunsHo-rUAPOdOOHBIE cBOMcTBa. Knnaccudukarus unuaos. Tpuriniepuis,
dbocdonumnuabl, BOCKH, cTepouabl. buonorndeckue Gpynkuuu mumuaos. OOmue cBOCTBA OMOTOTUYECKIX
MeMOpaH — TeKy4eCcTh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, TTOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. IHK u PHK. Ctpoenue nyknenHoBbix kucinot. Hyxieotuasl. [lpunnun
koMIuieMeHTapHocTH. [Ipasuno Yapradgda. Crpykrypa [JHK — nBoiinas criupans. MectoHaxoxieHue u
ounonornueckue pynknuu JJHK. Buger PHK. @ynknnn PHK B kitetke.

Crpoenue moiekyisl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buonornueckue QpyHkimum
AT®. BoccTaHOBIICHHBIC IEPECHOCYHUKH, HX QYHKIMH B KIIETKE. /pyeue nykieozuompugochamor (HTD).
CexBenupoBanue [AHK. Memoow: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykTrypHas OHon0orus: OMOXUMUYECKHe U OMO(HU3MYECKHE NCCIICIOBAHMS COCTAaBa U
MIPOCTPAHCTBEHHOM CTPYKTYpPBI OMOMoueKy1. Modenuposanue cmpykmypul u )yHKYutl OUOMONEKVI U UX
Komniexkcos. Komnvromepnwiii ouzaun u opeaHudeckuii cunmes 6UOMOIEKY U UX HENPUPOOHLIX AHANIO208.

JdeMoHcTpanuu

[optpertsr: JI. [Tonunr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammsl: «Pacripenenenne XUMAYECKUX 3IEMEHTOB B HEXKMBOM Ipupojien, «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOAEL».

Tabmuis! u cxemsl: «lleproanueckas Tabinna XUMHYECKUX 3J1€MEHTOBY», « CTpOEeHHE MOJIEKYJIbI
BOJbI», «BemecTBa B cocTaBe opranuzMoB», «CTpoeHne MoJeKyibl 0enka», « CTpyKTypbl OelIKoBOM
MoJIeKyJIbD», «CTpO€HHE MOJIEKYJT YTIeBOI0BY, «CTpoeHHe MOJIEeKyYJ JIUMUI0BY, «HykienHoBbie
KUCTOTh, «CTpoenue Mosnekyibl ATO.

O6opynoBaHue: XUMUYECKasl IOCy1a 1 000pyI0BaHUE.

JladopaTopHas pa6ora «O0Hapy)eHHE OCITKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKITHIN).

JlaGoparopHas padora «/ccienoBanue HyKIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tuns! KIETOK: 3yKaproTHYecKas ¥ nmpokapuoTrdeckas. CTpyKTypHO-(DyHKIIMOHATbHBIE
00pa30BaHMsl KIETKH.

Crtpoenue npokapuoTuyeckoi kietku. Kierounas cteHka Oakrepuid u apxeit. OCOOEHHOCTH
CTpOeHHS TeTepoTpOodHOI U aBTOTPOGHOM MPOKAPUOTUYECKUX KIETOK. MecTo U poiib MPOKapHOT B
OHoIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dyKapuoTHUYeCcKoi kiieTku. [1na3maTuueckas MeMOpaHa
(mnazmanemma). CTpykTypa miazmMarndeckoil MeMOpanbl. TpaHCHOPT BelleCcTB Yepes MIa3MaTHUECKyIo
MeMOpany: naccuBHbIi (nupdy3us, obneruéunas quddysus), akTUBHBIN (IEPBUYHBIA U BTOPUUHBII
akTUBHBIN TpaHcnopT). [lonynponumaemocts MmeMOpanbl. Pabota HaTpuii-KaaueBoro Hacoca.
DHJOLUTO3: MTUHOLUTO3, paronutos. Jk301uTo3. Kinerounas crenka. CTpykTypa U QyHKIHU KIETOYHOU
CTCHKH pacTeHUH, rpuOoB.

Huronnasma. [lutozomns. Lurockener. JIprmxkenue nutoriazmMbl. OpraHou bl KIETKU.
OpHomeMOpaHHbIe OPraHOU bl KIIETKU: SHAoIUIa3MaTnueckas ceth (DI1C), anmapar [Nombmxkwy,
JIM30COMBI, UX CTpOEHHE U PYHKLIUHU. B3auMOCBs3b 0THOMEMOpaHHBIX OPraHOUIOB KIeTKH. CTpoeHue
TPaHyJISIPHOTO peTUKyITymMa. Mexanuzm nanpasnenus 6eaxos 6 IIIC. CUHTE3 paCTBOPUMBIX OEIKOB.
CuHTe3 KIIeTOUHBIX MeMOpaH. [ magkuii (arpaHymspHbIi) SHAOIUIA3MATHUYECKUN PETUKYITYM.
CexperopHas QyHkuus annapara ['onsmku. Moouguxayus 6enxos 6 annapame I onvoxcu. Copmuposka
benxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KJI€TKe. Bakyonn pacTUTENBHBIX KIETOK.
Knerounsiii cok. Typrop.



[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHJPUH, TUIACTUIBL. [Ipoucxoorcoenue Mumoxonopuii
u nracmuo. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHne U GyHKIUH MUTOXOHIPUH U
wiactua. [lepBudnbie, BTOPHYHBIC U CIOXKHBIE IUTACTHIBI (POTOCHHTE3UPYIONINX SYKAPUOT.
XJ10ponnacTel, XpOMOILIACTHI, JIEMKOIUIACTHI BBICHIMX PACTEHUM.

HememOpanusie opranons! kiaetkn CtpoeHue u pyHKIMH HeMEeMOpaHHBIX OPraHOMIOB KIICTKH.
PubGocowmel. IIpomescymounvie punramenmol. MUKpOPHUIAMEHTHI. AKMUHOBbIE MUKPODUIAMEHMBI.
Mplle4yHble KIETKH. AKMUHOBblE KOMNOHEHMbl HembluleyHblx KiemokK. MukpotrpyOouku. KiieTounslit
neHTp. CTpoeHue U ABMKEHHE KTYTUKOB M peCHUYEK. MUKpOTpyOOUKH U TOTLIa3MbI. LleHTpros.
Benxu, accoyuuposanmnvle ¢ muxpoguramenmamu u mukpompybouxkamu. Momopmvie 6enxu.

Snpo. OGomnouka siipa, XpOMaTHH, KapHOIUIA3Ma, SIAPBIIIKA, HX CTPOCHUE U GYHKIUU. S nepHbIi
0enkoBbIil MaTpukc. [IpocTpaHcTBEHHOE pacmonoKeHHe XpPOMOCOM B UHTEP(hA3HOM sApe. Dyxpomamun u
cemepoxpomamun. beku XxpoMaTrHa — TUCTOHBL. /[unamuxa si0epHoti 06010uku 8 mumose. oepHuiii
mpaucnopm.

Knetounsie Bximtouenus. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKapHOT (pacTUTENILHOM,
KUBOTHOM, TPHUOHOI).

JdeMoHcTpanuu

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

Tabmuis! u cxembl: «CTpoeHHE SYKapuOTHUECKOM KileTKn», « CTpOeHHE KUBOTHOM KIETKHY,
«CTpoeHHEe pacTUTEIBHOM KIETKN», « CTpOEHNE MUTOXOHAPUW», «Sapo», «Ctpoenune
MIPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHBIX, KHUBOTHBIX KIIETOK,
MUKpOTMpernaparbl 6aKTepUalbHbBIX KIETOK.

JlaGoparopHas padora «/3ydeHune CTpoeHUs KIETOK Pa3InuHbIX OPTaHU3MOB).

IpakTHyeckasi padora «/3yueHne CBOWCTB KICTOYHOU MEMOpPAHBD.

JlaGoparopHas padora «/ccienoBanue mia3mMoln3a 1 JenIa3MoJIn3a B pACTUTENbHBIX KIETKaX».

IIpakTHyeckasi padora «/3yueHne IBHKEHUS LUTOIUIA3MBI B PACTUTENIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB U NMpeBpalleHHe JHEPIUuM B KJIeTKe

AcCCUMWISINS U TUCCUMIISALIUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOQHBIN U reTepoTpodHBIN. YuacTue Kuciaopoaa B 0OMEHHBIX Mpolleccax. JHePreTHUECKOe
obecrieuenune kieTku: npeppamenne AT® B 0OMeHHBIX mporieccax. @epMEHTATUBHBIN XapakTep
peakiuil KjIeToyHoro Mmerabonusma. epMeHThI, X CTPOCHHE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTnuunst epMEHTOB OT HEOPraHUYECKUX KaTaan3aTopoB. benku-akTuBatopsl u OeiaKu-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEpMEHTATUBHBIX PEAKIUI OT Pa3INYHBIX (PaKTOPOB.

[lepBUUHBII CUHTE3 OPraHUYECKUX BELIECTB B KileTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
Gomocunmes y bakmeputi. Céemocobuparowjue nuemeHmol U NUSMeHmovl peakyuonHo2o yenmpa. Poib
XJIOPOIUTAcTOB B Iporecce porocunreza. CretoBas U TeMHOBas Ga3bl. Pomoovixanue, Cs., C4- u CAM-
munvt pomocunmesa. [IpoxykTUBHOCTH (hOTOCHHTE3a. BiusiHie pa3iauuHbiX (aKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue HoTocuHTE3A.

Xemocunres. PazHooOpasue opraHu3MoB-XEMOCHHTETUKOB: HUTpUULIUpYIOIIKE OaKTepuH,
xKenez00aKkTepuu, cepoOdakTepun, BOJIOPOJHbIE OaKTepuu. 3HAaUCHHE XEMOCHHTE3A.

Amna3pob6Hble opranu3mbl. Buel 6poskenus. [TpoayKTsl OpokeHHs U MX UCIIOJIb30BaHHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTMH U BO30YIUTENH OOJIe3HEH.

AspoOHBIE OpraHu3Mbl. JTarbl SHEpreTuyeckoro ooMena. IloarorosurenbHblil atamn. [ukoaus —
OECKUCIIOPOIHOE PACIIETIIICHUE TITIOKO3BI.

buonorunueckoe okucieHNE, UM KIETOYHOE AbIXaHue. PO MUTOXOHIpHI B Mpoleccax
6uonornyeckoro okucienus. Luknuueckue peakiuu. OxkucnurensHoe pochopunrpoBanue. IHepeus



Mmembpannoeo epaouenma npomonos. Cunmes AT®: paboma npomonnoii ATD-cunmasol.
[IpenmymiecTBa aspoOHOTO MyTH OOMEHA BEIIECTB nepe]] aHadpoOHbIM. D(H(HEeKTUBHOCTH
HHEPTreTUYECKOTr0 OOMEHA.

JdeMoHcTpanuu

[oprpersr: k. [puctnu, K. A. Tumupsszes, C. H. Bunorpanckuit, B. A. Ourensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuier u cxeMbl: «@OTOCUHTE3Y, « JHEPreTHUSCKUN 00MeH», «brnocuHTe3 Oenka», «CTpocHue
bepmeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYOBAHUE Ui IPUTOTOBIEHUS IIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JlabopaTopHas pa6ora «/3yueHne KaTaTMTUYECKON aKTUBHOCTH (pepMEHTOB (Ha mpuMmepe
aMuJIa3bl WIK KaTajaasbl)y.

JladopaTopHas pabdora «l3ydyenne pepMeHTAaTUBHOTO paCIICIUICHUs MTEPOKCUIA BOJIOPO/Ia B
pPaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JladopaTopHas padora «CpaBHeHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHUE NMPOIIECCOB OPOXKEHUSI U JIBIXAHUS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuunoro cunresa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B pEAKLUAX MATPUYHOTO CUHTE3A.
Peanuzarus nacieactBeHHoM nHpopMarmu. ['eHeTHUeCKit KO, €ro cCBoMcTBa. TpaHCKpUIIIHs —
MatpuuHsblii cuHTe3 PHK. [IprHIMNBI TpaHCKpUNIMY: KOMILUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunsvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka. YcnoBusa 6nocrunTesa
oenka. KomupoBanne aMuHOKHCIIOT. Posib pubocom B OnocuHTE3€e OerKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3alys reHoMa y IpoKapHoT U 3YKapHOT.
Perymsiiiust aktuBHOCTH TeHOB y npokapuoT. ['unoresa onepona (P. XKako0, XK. Mano). Mozrexyisapuoie
MexXanu3mbl dIKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pe2ynsayuu pabomuvl 2eHos. Perynsius
0OMEHHBIX TIPOIIeCcCOB B KiIeTke. KieTouHbIil romeocTas.

Bupycsl — HeksieTouHble (hOPMBI )KU3HH U 00JIUraTHbie mapa3uTbl. CTpOeHHE MPOCTHIX U CIIOKHBIX
BHPYCOB, pETPOBUPYCOB, OakTeprodaros. Kusznennwiii yuxn JJHK-cooepocawux eupycos, PHK-
cooepaicawux 8upycos, bakmepuogazos. Obpamuas mpaHckpunyus, pesepmasa, uHmezpasd.

Bupychsbie 3a0oneBanus yenoBeka, )kuBoTHbIX, pacteruii. CITN ], COVID-19, counanbubie u
MEJHUIIMHCKUE MPOOIEMBIL.

Buoungopmamuka: unmeepayus u ananuz donvuiux maccusos («bigdatay) cmpyxmypruix
buonoeuueckux oanuvix. Hanomexuonozsuu 6 buonozuu u meouyure. Ilpoepammupyemvle ¢ynxkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JdeMoHcTpanun

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUHA.

Tabmuist u cxembl: «buocunTes 6emnkay, «I'eneTudeckuii Koy, «Bupycen», «bakrepuodarny.

IIpakTnyeckas padora «Cozanue MOJEIU BUPYCay.

Tema 8. JKusHeHHBIH UKJI KJIETKH

Knerounslii nuki, ero nepuoas! u peryisnus. Marepdaza u muro3. OcoOeHHOCTH MPOLECCOB,
nporekaronux B uHTepdasze. [loaroroska kieTku K aeieHuro. [IpecuaTeTnueckuii (TOCTMUTOTUYECKHI),
CUHTETUUYECKUI U TTOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) TePUO bl UHTEP(A3BI.

Matpuunsiii cunte3 JIHK — pernmukanus. [Ipuanune! perumkannn JIHK: koMIuieMeHTapHOCTD,
MOJIYKOHCEPBATUBHBIN CHUHTE3, aHTUNapauienbHOCTh. Mexanusm permmkanuu JJHK. Xpomocomsr.



Crpoenue xpomocoM. Ternomepsl U TeomMepasza. XpoMOCOMHBIA HA0OP KJIETKU — KAPHUOTHIL.
JIMTUTONTHBIN 1 TaTtuIONIHBIN HA0Ophl XpoMOCOM. ['oMooru4yHbIe XpOMOCOMEIL. [1010BBIE XPOMOCOMBI.

Henenne kneTku — MuTo3. CTaauu MUTO3a U IPOUCXOISIIME B HUX Ipoliecchl. THibl MUTO3a.
Kaprokunes n nurtoknnes. buosornueckoe 3Ha4eHME MUTO3a.

Perymsiiiust MuToTHUECKOTO 1TMKIIA KIIeTKH. [Iporpammupyemast KiieTouHasi ru0esb — arnomnTos.

Knerounoe sipo, XpoMocoMsl, yHKIMOHATbHASI TEHOMHKA. Mexanuzmsl npoaughepayuu,
ouppepenyuposxu, cmapenus u cubeau kiemox. «L{ugposas knemkay — buoungpopmamuieckue mooenu
DYHKYUOHUPOBAHUSL KIEeMKU.

JdeMoHcTpauuu

Tabmuie! U cxeMbl: « ) KU3HEHHBIH UKIT KIETKUY, «MuTo3», «CTpoeHne XxpoMocomy, «Permkarus
JTHK».

OO6opynoBaHme: CBETOBOM MUKPOCKOI, MUKpOTIperapaThl: « MUTO3 B KJIIETKaX KOPEIIKA JTyKay.

JladopaTopHas pa6ora «l3ydeHre XxpoMocoM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas padora «HaOmroneHrne MuTo3a B KJIETKaX KOHUMKA KOPEIKa JyKa (Ha TOTOBBIX
MUKpOTpernaparax).

Tema 9. CTpoenue u pyHKIMHU OPraHu3MoOB

buonoruueckoe pazHoodpasue opranu3mMoB. OJHOKIETOYHbIE, KOJOHUAJIbHbIE, MHOTOKJIETOYHBIE
OpTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEESATEIbHOCTH OJHOKIETOYHBIX OpraHn3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHOBI, OJTHOKJIETOUYHBIE BOJOPOCIH, APYyTHe MPOTUCTHI. KoJOHMAIbHBIE OpraHU3MBbI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTI'O Opranu3Ma. TKaHH, OpraHbl 1 CHCTEMBbI OPTaHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Txanu pacteHuid. TUIIBI pacTUTEIBHBIX TKAHEH: 0Opa3oBaTeNIbHAas, TOKPOBHAS, POBOISIIAS,
OCHOBHas1, MexaHu4eckasi. OCOOEHHOCTH CTpOoeHHUsI, PYHKITUH U pacIioNoKEeHUs TKaHEH B opraHax
pacTeHui.

TkaHM )KMBOTHBIX U 4€lIOBEKA. THUIIBI dKUBOTHBIX TKAHEW: SMHUTENNATIbHAs, COETUHUTEIbHAS,
MblleyHasi, HepBHasi. OCOOEHHOCTH CTPOeHUs, GYHKIIMI U PaclonoKeHHs TKaHel B opraHax )KHUBOTHBIX
U YEJIOBEKa.

Oprassl. BeretaTuBHbIE U T€HEpAaTUBHBIE OpraHbl pacTeHUN. Opralbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yesnoBeka. OyHKIMU OpraHOB M CHCTEM OPI'aHOB.

Omnopa tena opranuzmoB. Kapkac pacrennii. CkeneTsl OJHOKIETOYHBIX U MHOT'OKJIETOYHBIX
KUBOTHBIX. Hapy»Hb1il 1 BHyTpeHHUH cKeneT. CTPOCHUE U TUIIbI COSTUHEHUST KOCTEH.

JIBukeHre opraHu3MoB. J[BuKeHHe OHOKIECTOYHBIX OPraHU3MOB: aMEOOUTHOE, KTy THKOBOE,
pecHuyHoe. J|BUKeHHEe MHOT'OKJIETOYHBIX PACTEHUI: TPOIIM3MbI U HACTUHU. JIBUKEHNE MHOTOKJIETOUYHBIX
KUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Pedrnexc. CkeneTHbie MBI U UX paboTa.

[Iuranue oprann3moB. lloraouieHne BOJbI, yIIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEILIECTB
pactenusmH. [Iutanue )xMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPUKIIETOUHOE NuuieBapeHue. [lutanue
[M03BOHOYHBIX KUBOTHBIX. OTAEIbI NUIIEBAPUTENILHOTO TpakTa. [IuieBapuTenbHbIe Keae3bl.
[IumeBapuTenpHas cuCTEMa YEIOBEKa.

Jlpixanue opranu3MoB. J[pixanue pactenuil. [Ipixanue ;xuBoTHbIX. [{uddy3us ra3os uepes
MOBEPXHOCTH KiIeTKkU. KoxkHoe nbixanue. J{pixatenbHas moBepxHocTh. JKabepHoe u IEroyHoe JpIXaHue.
JIpIXaHu€e MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA. DBOJIIOIIMOHHOE YCIOXKHEHNUE CTPOCHUS JIETKUX
MMO3BOHOYHBIX )KUBOTHBIX. J[pIXaTebHAsI cCUCTEMA YeloBeKa. MeXxaHn3M BEHTUJISIUUU JETKUX Y ITHUI U
MJeKonHuTamuX. Perynsius apixanus. JlprxarenbHble 00bEMBIL.

TpancnopT BewecTB y Opranu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHCOPT BEIIEeCTB Yy
*&UBOTHBIX. KpoBeHOCHAas1 cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa o3BOHOYHBIX KUBOTHBIX U



yenoBeka. Cepiiie, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus. DBOIIOIMOHHBIE
YCIIOKHEHHS CTPOCHUSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KHUBOTHBIX. PaboTa cepama u eé
peryJsanus.

Brigenenue y opranusmoB. Beijenenue y pacrenuil. Beinenenue y ;kuBoTHbIX. COKpaTUTENbHbIE
Bakyosu. Opransl BeiaeneHust. unbTpanms, cekpenus 1 00paTHOE BCACHIBAHHE KaK MEXaHU3MBI PaOOTHI
opraHoB BblesieHus. CBsI3b MOJIOCTH T€JIa C KPOBEHOCHOM U BBIIEIUTENBHON cucTemMamu. Boigenenue y
MMO3BOHOYHBIX JKHBOTHBIX M uenoBeka. [louku. Ctpoenue u ¢pyHKmonupoanue Hegpona. OOpazoBaHue
MOYH Yy YEJIOBEKa.

3amura y opraHu3MoB. 3alliuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepHUil U UCTHI
[poCcTeHINX. 3aluTa y MHOTOKIETOUHbIX pacTeHui. KyTukyna. Cpencta macCUBHOW U XMMUYECKOM
3amuThl. OUTOHIMIBL.

3amuTra y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKPOBBI M MX IPOM3BOHbIE. 3aIUTa OpraHu3Ma OT
6onesHeil. IMmMmyHHas cuctema 4yenoBeka. KineToyHbli 1 ryMOpalibHbIM HIMMYHUTET. Bpokn€HHBIN 1
MpUOOPETEHHBIN crienupuIecKkii MIMMYHUTET. TeopHs KIOHaIbHO-celeKTUBHOro uMMmyHuterta (I1.
Opnux, @. M. beprer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. PoJib BpOKAEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PazgpaknuMocTh 1 peryssinus y Opranu3MoB. Pa3ipa)xuMocTh y OTHOKJIETOYHBIX OPIraHU3MOB.
Takcucel. Pa3npaxuMocCTh M peryJisinms y pacTeHuil. POCTOBBIE BEIECTBA U UX 3HAYECHUE.

Hepshas cucrema u pednexropHas perynauus y >KuBoTHbIX. HepBHas cucteMa u e€ oTiembl.
OBOJIIOLIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OT/I€IIbI TOJIOBHOI'O MO3Tra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. besycnoBHbie U ycI0BHbBIE peIeKCHl.

I'ymopanbHas perynsauus ¥ SHAOKPUHHASI CUCTEMA )KMBOTHBIX M 4eoBeKa. JKene3bl 3HIOKpUHHON
CHUCTEMBI U UX TOPMOHBI. JleiicTBrE rOopMOHOB. B3aMOCBS3b HEPBHOM Y SHIOKPUHHON CUCTEM.
I'nnoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptpert: U. I1. I1aBnoB.

Tabnuue! n cxemsl: «OJHOKIETOUYHBIE BOAOPOCIN», « MHOIOKIETOYHbIE BOAOPOCIN», «bakrepuny,
«IIpocrelimmuey, «Opranbl HBETKOBBIX PaCTECHUI», «CHUCTEMBI OPraHOB IIO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHne HaceKoMbIX», « TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHue cTels»,
«CTpoeHME JTUCTOBOM IUIACTUHKNY, « TKaHU )KUBOTHBIX», «CKeneT yenoBekay, «lIuneBapurensHas
cucrema», «KpoBeHnocHas cuctemay, «/IpixarenpHas cucreMa», «HepBHas cucreMar, «Koxay,
«MBpIieuHas cucreMay, « BeiaenurenbHas cuctemMa», « QHIOKpUHHAS cucTeMay, « CTpOEHUE MBIIILBD,
«MmmyHuTETY, «Kuieynononoctusiey, «Cxema nuTaHus pacTeHuin», « KpoBeHOCHbIE CHCTEMBI
II03BOHOYHBIX )KMUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue 1iaHapuny, « BHyTpeHHee ctpoenue
T0XK1eBOro uepBs», «HepBHas cuctema poidy», «HepBHast cuctema arymku», «HepHas cucrema
npecMbIKaomuxcs», «HepBHas cuctema ntuny, «HepsHast cucrema mitekonurtaromuxy», «Hepsaas
cucrema uesoBekay», «Pediexc».

O06opyioBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl OJHOKJIETOYHbIX OPraHU3MOB,
MHUKpOIIpENnapaTsl TKaHEH, paAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMA HACEKOMBIX, UITIOKOXKHX, )KUBbIE
9K3EMIUIIPhl KOMHATHBIX PACTEHUH, repOapuy pacTeHUI pa3HbIX OTJENIOB, BIAXKHbIE MTPErapaThl
KHUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
000opyZI0BaHUE [T JEMOHCTPAIlM IOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTCHUH, pacILleIICHUS
Kpaxmaia 1 OeJIKOB o[l IelicTBHEM (hepMEHTOB, 000pyAOBaHHE Ul JEMOHCTPALIUU OIBITOB 110
U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHNU3Ma JbIXaTEJIbHbBIX ABMKCHUM, MOJEIH I'OJIOBHOI'O
MO3ra pa3In4HbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3yueHue TkaHel pacCTEHUI».



JladopaTopHas padora «/3yueHune TkaHen KUBOTHBIX.

JlabopaTopHasi pabora «/3yueHre opraHoB LIBETKOBOI'O PACTEHUSD.

Tema 10. Pa3mHoKeHNe 1 pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecrionoe (BKIII04asi BEreTaTUBHOE) U MOJI0BOE. Buabl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYJISIINS, (parMeHTalns, KIOHUPOBAHNUE.

[TonoBoe pazmHoxenue. [lonoBrie kineTku, uau rametsl. Meito3. Ctaguu meiiosa. [loBeaenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyeckuii CMbICI Me03a U IT0JI0BOro npouecca. Meios u ero
MECTO B )KU3HEHHOM LIMKJIE OpPIaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y ;kuBoTHBIX. [looBbIe sxene3pl. OOpa3oBanue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.

OnogoTBOpeHrEe U SMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasuvix npodiem smopuonoeuu. Konyenyus mopgocenos u mooenu
mopghozerneza. Ctaguu SMOpUOTeHe3a KUBOTHBIX (Ha puMepe JArymkH). poodnaenue. Tumnsl qpodaeHus.
Jlemepmunuposannoe u Heoepmunuposartoe opodnenue. bnacmyna, munvt 61acmyn. OCOOEHHOCTH
poOIEeHUS MIIEKOMTUTAIOUINX. 3apO/IbIIIEBbIE IUCTKHU (TacTpyJisiiyst). 3aKiiajKa OpraHoB U TKaHEH U3
3apOJIbIIIEBBIX JTUCTKOB. B3anuMHoe BiusiHUE YacTell pa3BUBAIOIIErocs 3apobliia (IMOpHOHaIbHAS
MHIYKIMS). 3aKJIaJKa TUlaHa CTPOEHUS )KUBOTHOTO KaK pe3yibTaT HePapXUUeCKUX B3aUMOACUCTBUN
reHOB. BiusiHue Ha Y MOPHOHATFHOE Pa3BUTHE PA3TMYHBIX (PAaKTOPOB OKPYKAIOIEH CPEJIbI.

Poct u pa3zButue xxuBoTHbIX. [locTamMOproHansHbIi nepuo. [Ipsimoe n HenpsAMoe pa3BUTHE.
Pa3Butne ¢ Metamopo3oM y 6€cri03BOHOUYHBIX M MO3BOHOYHBIX )KMBOTHBIX. brojornyeckoe 3HaueHue
MPSIMOTO U HEMPSIMOT'O Pa3BUTHSI, UX PACIIPOCTPAHEHUE B MPUPOE. THUIIBI poCcTa )KMBOTHBIX. DAKTOPBI
PETyJSILIK POCTa KUBOTHBIX U YeioBeka. CTaguu mNocTIMOPHOHATILHOTO Pa3BUTHUS Y )KUBOTHBIX U
yenoBeka. [lepuosabl onTorenesa yenoreka. CTapeHrne U cMepTh Kak OMOJIOTHYECKHE MPOIIECCHI.

Pa3zmuoxenue u pazButue pacteHuit. ['amerodut u cnopodut. Meiio3 B ®KU3HEHHOM ITUKIIC
pactenuii. OGpa3oBaHue CIOp B Mporiecce Meio3a. ['amerorenes y pacrenuid. Omio10TBOPEHUE U
pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. /[BOITHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue
U pa3BUTHE CEMEHMU.

MexaHu3Mbl peryasiiuyd OHTOI€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. Hapamun, X. [llneman.

Tabnuis! u cxembl: «BeretatuBHoe pasMHoxkeHHe», « TUIbI 0eCIIONOro pa3MHOXKEHUS,
«Pa3MHOXeHHEe XIIaMUA0MOHaAb», «Pa3MHOXEHHUE 3BIIIeHb», «PazMHOXkeHUEe ruapbly, «Meilo3y,
«XpoMocombDy, «I"amerorenesy, «CTpoeHue SHIEKIETKH U ciepMaTo3ouaa», « OCHOBHBIE CTaJUH
oHTOreHe3a», «lIpsmoe n HenpsMoe pa3Butuey», «Pa3Burue Maiickoro xyka», «Pa3surue capanumn»,
«Pa3BuTne nArymkmn», «/[BoiiHOE OIJI0I0TBOPEHHUE Y LIBETKOBBIX pacTeHUi», «CTpoeHHe CeMsIH
OJIHOJOJIbHBIX U JIBYJOJIbHBIX PACTEHUN», « KM3HEHHBIN LIMKI MOPCKON KamyCThl», « KU3HEHHBIN UK
MXa», «Ku3HEHHBIN LUK MAaNOPOTHUKAY, « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaTsl SHIEKJIETOK U CIIepMaTO301/I0B, MOJIEh
«LIuK pa3BUTHS JIATYIIKWY.

JlabopaTopHas pa6ora «/3yueHne cTpoeHUs OJOBBIX KIETOK HA TOTOBBIX MUKPOIIPENapaTax».

IIpakTnyeckas padora «BblsBIeHNE MIPU3HAKOB CXO/CTBA 3apOABIIIEH TO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHasi pa6ora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICIIUX PACTECHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB



HcTopus cTaHOBJICHUS M Pa3BUTHS TeHETUKHU Kak HayKu. Paboter I'. Menpnens, I'. ne @pusa, T.
Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Pabotsr H. K. Konsiosa, H. U.
Basunosa, A. H. benosepckoro, I'. /I. Kapneuenko, 0. A. ®unmumuenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHUE TTOHITHS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIETIbHBIC T€HBI,
aIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS
JIUHUS, THOPUIBI, TeHOTHM, PeHoTUurl. OCHOBHBIE METO/Ibl T€HETUKHU: THOPUI0IOT UUECKHH,
LATOJIOTUYECKUAN, MOJIEKYJIAPHO-TEHETHYECKUM.

JdeMoHcTpanuu

[optpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabnuub! U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JladopaTopHas pa6ora «JIpo3oduina Kak 00bEKT TeHETHYECKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Momnorubpuanoe ckpentuBanue. [lepBoiii 3akoH MeHienst — 3aK0H eIMHO00pasusi THOPUIOB
nepBoro nokojeHus. [IpaBuino nomuHanpoBanus. Bropoii 3akoH MeHenst — 3aK0H paclleruIeHUs
pu3HaKoB. LluTonoruueckre 0OCHOBbI MOHOTMOPUHOTO CKpEIIMBaHMs. [ HIIoTe3a YUCTOTHI FaMeT.

AHanmusupyromee ckpemuBanue. [IpomexyTounslii xapakTep HaciieqoBanus. Pacmennenue
MIPU3HAKOB TIPU HETIOIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpertuid 3akoH MeHenst — 3aK0H He3aBUCUMOTI'0 HaclleZJOBAHUS
npu3HaKoB. [uTonornueckre OCHOBBI AUTHOPUAHOTO CKPEIIMBAHUS.

CuermuieHHoe HacenoBanne npusHakoB. Pabotsl T. Moprana. CrieruieHHOE Hacae0BaHNE TEHOB,
HapylUIeHHE CLEIICHUSI MEeX Ay TeHaMU. XpOMOCOMHas TEOPHsI HaCJIeICTBEHHOCTH.

['enernka noja. XpoMOCOMHBIN MEXaHU3M OINPEACICHUS M0JIa. AYTOCOMBI ¥ TTOJIOBBIE XPOMOCOMBI.
['omorameTHsbIl 1 reTeporameTHbIi noil. ['eHeTrdeckas CTpyKTypa MoJoBbIX XpoMocoM. HacnenoBanne
MIPU3HAKOB, CLIEIUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [IneioTponus — MHOKECTBEHHOE JCHCTBHE TeHA.
MHOKeCTBEHHBIN ajienu3M. B3auMoielicTBrue HeallieabHbIX TeHOB. KoMIieMeHTapHOCTh. DnucTas.
[Tonumepusi.

I'eneTnyeckuii KOHTPOIIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAKKe (PU3HOIOTHUECKUX
MIPOLIECCOB, MOBEJACHUS U KOTHUTUBHBIX (PyHKIUH. | eHeTHUeckre MexaHU3Mbl CUMOHOTeHEe3a,
MEXaHHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3UT» U «XO035IMH — MUKPOOHOM». ['eHeTHuecKre aclieKThl
KOHTPOJISI U U3MEHEHHUS HACJIeICTBEHHOW NH(OPMAaIlUK B TOKOJIEHUSX KIIETOK M OPraHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.

Ta6muup! u cxemsl: «IlepBoiit 1 BTOpo# 3akoHbI MeHnensn», « TpeTuit 3akon MeHens»,
«Ananuzupymouniee ckpemnBanuey, «Henonnoe nomuHnpoBanue», « CUeniaeHHOE HAcAe0BaHUE
MIPU3HAKOB y Ipo3oduib», «I'eHeTnka nona», «Kapuorun yenoBekay, «Kapuotum apo30Quisn,
«Kapuorun ntuis», « MHOKECTBEHHBIN ajienu3m», « BzanMoaeiicTBue reHoBy.

O6opynoBaHue: MOAETH AJIsl JEMOHCTPALIMK 3aKOHOB €IMHOO0Pa3us THOPUIOB IIEPBOTO
MOKOJIEHUS U PACIIEIIIICHUS TPU3HAKOB, MOJIENb ISl JEMOHCTPALIUM 3aKOHA HE3aBUCUMOTO
HacJeA0BaHUS IPU3HAKOB, MOJENb JJIsl JEMOHCTPALIUH CLIETNIEHHOTO HACJIE0BAHMS TPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{pozodumnay.

IIpakTnyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIIBIY.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaToOB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(DUIBDY.

Tema 13. 3akoHOMepHOCTH H3MEHYMBOCTH



B3aumopeiicTBue reHOTHIIA M cpelibl Tpu opMupoBanuu penoruna. Mi3MeHYHBOCTH IPU3HAKOB.
KauecTBeHHbBIE U KOJIMYECTBEHHbIE IPU3HAKU. Bl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HACJIEACTBEHHA.

MoudukannonHas ©3MEHYUBOCTb. Posb cpensl B opMUpOBaHUN MOAM(PUKALIMOHHOM
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuannoHHuslii psja v BapuanonHas kpusas (B.
Noranncen). CoiicTBa MOAN(PUKAIIMIOHHON U3MEHUYMBOCTH.

['enoTunuueckas 3MeHUUBOCTh. CBONCTBA TEHOTUITMYECKON U3MEHYMBOCTH. Buapl
F€HOTUIINYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHAsI HI3MEHYUBOCTH. Mei03 U MOJI0BOM MPoIecc — OCHOBAa KOMOWHATHUBHOM
M3MEHUYUBOCTU. PosIb KOMOMHATUBHON U3MEHYMBOCTH B CO3/IaHUU T'€HETUUYECKOI0 pa3Ho00pasusl B
IpezAesax OHOrO BUAA.

MyTanroHHast ”3MEHYUBOCTh. Bubl MyTaluii: TeHHbIE, XPOMOCOMHbIE, TeHOMHbIE. CIOHTaHHBIE U
MHIYLHMPOBAaHHbIE MyTallu. SiepHble U HUTOIIa3MaTHueckie MyTanuu. ComaTuyeckue U MoJIoBbIe
MyTanuu. [IpuarHbl BOSHUKHOBEHUS MyTalluii. MyTareHsl 1 UX BIMSHHUE Ha OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOT'O Ipo1iecca. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOM
n3menunBocty (H.U. BaBunoB). BHesinepHast ©3MEHUMBOCTh U HACJIEICTBEHHOCTb.

Onucenemuka u 3NU2EHOMUKA, POTb INUSEHEMUUECKUX PaKmopos 8 HAc1e008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.

Tabmuis! u cxembl: « Bunpl n3smeHunBocTn», «MoaupukanoHHas U3MEHYUBOCTDY,
«KomOnHaTHBHASI U3MEHYUBOCTHY, «Meio3y», «OmnonoTBoperue, «I'eHeTnueckne 3a00aeBaHMs
4eloBeKkay, « Buipl myTarmiing.

OO6opymoBaHue: )KUBBIC M TepOapHbIE IK3EMIUISIPl KOMHATHBIX PacTeHUH, pucyHku (oTorpadun)
YKUBOTHBIX C Pa3JIUYHBIMHU BUAAMH U3MEHYUBOCTH.

JladopaTopHas pab6ora «liccnenoBanne 3akOHOMEPHOCTEH MOAM(PUKAIIMOHHON N3MEHUNBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia M BApUALIMOHHOW KPUBOI.

IIpakTnyeckas padora «MyTtauuu y apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuorun yenoseka. MexayHapo/iHas mporpaMmMa UCCJIE€I0BaHMs T€HOMA YelloBeKa. MeTo bl
M3YYEeHHsI TEHETHKH YeJIOBEeKa: IeHealornuecKuid, OJIM3HEOBBIN, IIUTOr€HETUYECKUH, TOMYJISIUOHHO -
CTATUCTUYECKUI, MOJIEKYJISIPHO-TeHETHUECKUI. COBPEMEHHOE OIPEEIICHUE T€HOTHUIA: TIOJIHOT€HOMHOE
CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM uucie ¢ nomouibto [1[[P-ananusa. HacnencreenHnsie
3a0onieBaHus YelloBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YesnoBeka. boje3sHu ¢ HacieICTBEHHOM
MPEAPACIONOKEHHOCTHI0. 3JHAYEHUE MEAUIIMHCKON T€HETUKHU B MPEAOTBPALLIEHUH U JICUEHUH
TeHeTUYECKUX 3a00IeBaHmil yenoBeka. MeIuKo-TeHeTHYecKoe KOHCYNbTUpoBaHue. CTBOJNIOBBIE KIIETKH.
[ToHsiTHE «TE€HETUYECKOTO IPpy3a». DTHUECKUE aCIEKThl UCCIIEIOBAaHUI B 00JIACTH peJaKTUPOBAHUS
F€HOMAa U CTBOJIOBBIX KIIETOK.

I'enetnueckue GakTOphl MOBBIMIEHHON YyBCTBUTEILHOCTH YellOBEKa K (pU3HMUECKOMY U
XMMHYECKOMY 3arpsI3HEHUIO OKpYXKarollen cpenpl. ['eHeTnueckas npeapacroyoKeHHOCTh YEI0BEKa K
MaTOJIOTUSIM.

JdeMoHcTpanuu

Tabnuie! u cxembl: «Kapuotumn yenoBekay, «MeTobl H3yUeHUsI TCHETUKU YETIOBEKa,
«['enernyeckue 3a00J1eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHAIU3 POJOCIOBHON.

Tema 15. Cesiekumnsi OpraHu3MoB



JloMecTukanus 1 ceseKkuus. 3apokIeHue ceaeKuuu 1 fomectukanuu. Yuenue H. 1. Basuiosa o
[lenTpax Npoucx0oXAeHUs 1 MHOI000pa3us KyJIbTyPHbBIX pacTeHUNA. PoJb cenekiuu B cO3JaHu COPTOB
pacTeHuii ¥ nopo xKuBOTHEIX. CopT, MOpoJ1a, ITaMM. 3aKOH FOMOJIOTHYECKUX PsJIOB B HACIEACTBEHHOMN
m3menunBocty H. V. BaBumnoBa, ero 3naueHue i CeJICKIUOHHON PabOThI.

Metop! ceneKIMoHHOM paboThl. VIcKyccTBEHHBIN 0OTOOP: MAacCCOBBIN M MHIMBUYaJbHBIA. JTambl
KOMOWHAIIMOHHOH ceeKIuy. McrbITanne nmpon3BoanTenel mo moroMctBy. OTOOp MO TeHOTHUITY C
MTOMOIIBIO OIIEHKU ()EHOTHIIA TOTOMCTBA M OTOOP 10 TEHOTUITY ¢ momMonibio ananm3za JTHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/ CEJIEKIIMOHHON paboThl. PannaiioHHbIN 1 XUMHYECKHUI
MyTareHe3 Kak MICTOYHHK MyTalui y KyJbTYpPHBIX ()opM opraHu3MoB. Vcnonbp30BaHne reHOMHOTO
penakTupoBaHus U MeTo10B pekoMOnHaHTHBIX JJHK 11 nonydenust ucxonHoro marepuaina asis
CEJIEKIIUH.

[Tonyuenue nonumionaoB. BHyTpuBuioBas rubpuausanus. ban3kopoacTBEHHOE CKpelUBaHuE,
i uHOpumHT. HepoacTBeHHoe ckpemyuBanye, Wi ayTOpUAnHT. ['eTepo3uc 1 ero mpuyurHBI.
Hcnonbs3oBanue rereposuca B cenekuuu. Otnanénnas rudpuanzanus. [Ipeogonenue decruioaus
MEXBUJOBBIX THOPUAOB. JIOCTHKEHUS CENEKIIMN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYUsLY.

CoxpaHeHMe U U3y4eHHE TeHETUYECKUX PECYPCOB KyJIbTYPHBIX PACTEHUHN U UX IUKHUX POAUYEH AJIs
CO3/IaHHUS HOBBIX COPTOB U THOPHIOB CENbCKOXO3SIICTBEHHBIX KYJIbTYP. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKUMU pecypcamiu CenbCKOX03AUCTEEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YelsiX
VAYUULEHUS] CYWeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCTEe C NPUMEHEHUEeM
COBPEMEHHBIX MeMOO08 HAYYHLIX UCCAEeO08AHUL, NePe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpanuu

[Toptpetsr: H. Y. Basuiios, . B. Muuypun, I'. JI. Kapnieuenko, I1. I1. JlykssineHko, b. JI.
Acraypos, H. bopnoyr, /. K. benses.

Tabmuup! 1 cxembl: «L{eHTpBI MPOUCXOXKACHHUS] 1 MHOTOO0Pa3us KyJIbTyPHBIX paCTEHU», «3aKOH
TOMOJIOTHYECKHX PSAJOB B HACJIEICTBEHHOW N3MEHYUBOCTHY, «MeTo bl cenekun», «OTnanéHuas
rudpuanzanusy, «Myrarexnes».

JlaGoparopHas padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHH Y OPOJ JOMAITHUX
YKUBOTHBIX).

JlaGoparopHas padora «/3yueHre METOJ0B CEIEKIIMU PACTCHUI.

IIpakTuyeckas padora «lIpuBHBKa pacTeHU».

Ikcekypenst «OCHOBHBIE METOIbI M TOCTUKEHUS CEJICKIIUU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN YYaCTOK, B TEIUIMYHOE XO35IICTBO,
B 1a00PaTOPHUIO arpOyHUBEPCUTETA UM HAYYHOT'O IICHTPA)».

Tema 16. BHOTEeXHOJI0THUA M CHHTETHYECKAs 0MOJI0TUsl

OOBEeKTHI, UCTIONIB3YyEeMbIE B OMOTEXHOJIOTUU, — KIIETOUHBIE U TKaHEBHIE KYJIbTYPBI,
MUKPOOPTaHU3MBI, X XapaKTepUCTUKA. TpaauliuoHHas OMOTEXHOIOTH: XJIeboneueHue, moayyeHue
KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MUKpoOUuonornieckuii cuaTe3. OOBEKThI
MUKpOOHOIIOrHuecKux TexHonoruit. [IpousBoacTBo 6enka, aMUHOKHUCIOT U BUTAMHUHOB.

Co3aHue TeXHOJIOTMI U MHCTPYMEHTOB LIEJI€HAPAaBICHHOI'O U3MEHEHUSI U KOHCTPYHPOBAHUS
TE€HOMOB C LIEJIBIO [TOJTyYEHHUsI OPTaHU3MOB U X KOMIIOHEHTOB, COJEPIKAIINX HE BCTPEYAIOLINECS B
pUpoJie OMOCUHTETUYECKUE Ty TH.

Knerounas nrxeHepus. MeToipl KyJIbTYpbl KIETOK U TKaHEW pacTeHUid U )KkuBOTHBIX. KprnobaHkH.
Comarunyeckas TMOpuUM3alMs U COMaTHUECKUI amOprorenes. Vcnonb30BaHue ramionioB B CENEKIUH
pacteHuid. [lonyuenue MOHOKIOHANLHBIX anmumen. Mcnonb306anue MOHOKIOHANbHBIX U NOTUKTOHANbHBIX
anmumen 6 meouyuHe. VICKyCCTBEHHO€E OIIIOJIOTBOPEHHE. PEKOHCTPYKIUS SHIIEKIETOK M KIIOHUPOBaHHUE



KUBOTHBIX. METO/| TpAaHCIUIAHTALMU SIIEP KIETOK. TexHono2uu 0300po6nenus, Kyabmueuposanus u
MUKPOKIOHANbHO20 PAZMHONCEHUS CETIbCKOXO3AUCEEHHBIX KYIbMYP.

XpoMOCOMHas M TeHHast UHKEeHepHUsl. VICKyCCTBEHHBINM CUHTE3 T'€Ha U KOHCTPYUPOBAHUE
pexombunanTHbeiX JTHK. Co30anue mparnceennvix opeanuzmos. JJoCTHKEHUS U IEPCTICKTUBBI
XPOMOCOMHOM ¥ T€HHON HHXEHEPHH. DKOJIOTUYECKUE M STHUECKUE MPOOIIEMbI TeHHOW WH)KEHEPHUH.

Menmunackue 6notexHoiorun. Iloctrenomuas nupposas meaunuHa. [TLP-nmuarnocruka.
MeTaboI0MHBIN aHaTN3, TCHOEHTPHUYECKUI aHAIN3 ITPOTEOMa YeJIOBEeKa [ OLICHKH COCTOSIHUS €T0
310poBbs. Mcnonb30BaHue CTBOJIOBBIX KiIeTOK. TaprerHas tepanus paka. 3 D-Onounxenepus s
pa3paboTKu (pyHIAMEHTAIBHBIX OCHOB MEAUIIMHCKUX TEXHOJOTHH, CO3IaHMs KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJIOTUI TPEXMEPHOT0 OMONPUHTHHTA U cKadOIANHTA IS PELICHUS 3314
MEPCOHATM3UPOBAHHON MEIHUIIUHBI.

Co3znaHne BEKTOPHBIX BaKIIMH C I1€JIbI0 00ecriedeHrs] KOMOMHUPOBAHHOM 3aIllUThl OT
Bo30Oynuteneir OPBU, yctaHOBIEHNE MONEKYIIPHBIX MeXaHU3MOB ¢yHKIMoHupoBanust PHK-
COJIEp KaIllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00I€BaHUS YEIOBEKa U KUBOTHBIX.

JdeMoHcTpauuu

Tabmuis! u cxembl: «/cnonp30BaHre MUKPOOPTaHU3MOB B IIPOMBIIIIIIEHHOM MPOU3BOICTBEY,
«Knerounas nHxxeHepus», «['eHHas HHKEHEPUS».

JladopaTopHas pa6ora «/3ydyeHrne 00bEeKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas: padora «IlomydeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKCeKypenst «bHOTeXHOIOTHS — BayKHEHIIas TPOU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIUOHHBIX NMPeEACTABJIEHUA B 0M0JI0TUN

OpomounonHas Teopust Y. lapsuna. [Ipeanochuikn BOSHUKHOBEHHUS A1apBUHU3MA. JKHU3Hb U
HayyHas aestenbHocTh Y. J[apBuHa.

JIBuoKky1ie cuiibl 3Boonny BUIOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh Pa3MHOMKEHUS
OpraHU3MOB, HaCJIEICTBEHHAs! U3MEHYMBOCTh, O0pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOD).

Odopmnenne cuaTeTHYecKOM Teopuu 3Bomorun (CTD). HeliTpanbHas Teopus SBOTIOIUU.
CoBpeMeHHast SBONIOIMOHHAs OUOIOTHs. 3HaU€HUE SBOITIOIMOHHON TeOpUn B POPMUPOBAHUU
€CTECTBEHHO-HAyUYHON KApTUHBI MUpA.

JdeMoHcTpanun

[Toptpetsr: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 9. XK. Cenr-Unep, XK. Kroswe, Y. lapsun, C.
C. YerBepukos, 1. U. IlImansraysen, Jx. Xongein, . K. benses.

Tabmuie! u cxemsl: «CucreMa sxuBoit ipupoisl (1o K. JIunuero)», «JlecTHHIIA )KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanusm GopMUPOBaHUS IPUCIIOCOOICHUH Yy paCTeHUI U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapuipyra myremectsus Y. lapsunay», «Haxoaku Y. lapsunay, «DopMbl 00ps0bI 3a
cyiecTBoBaHue», «[lopoasl romyoeii», « MHOT0OOpasue KynbTypHBIX (GopM KamycTb, «Ilopos
JOMalTHUX KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BUAOB (110 Y. J[apBuHy)», «Cxema COOTHOIIECHUS
JBUKYIIUX CHJT BOJIIOLIMNY, «OCHOBHBIE MOJOKEHUSI CHHTETUUECKOW TEOPHH 3BOJIOLIUI.

Tema 2. Muxkpodsoaonusi 4 €€ pe3yJbTaThl

[Tonmynsiius kak 31eMeHTapHas eIMHULA 3BOMIOLIKUU. COBpEMEHHbBIE METO/IbI OLICHKU
TeHETHUUYECKOTO Pa3HO0Opa3us U CTPYKTYpPHI Momysiuii. Fi3MeHeHne reHo(oH 1a oMYA KaKk
AIIEMEHTapHOE IBOIIOLMOHHOE SIBJICHHE. 3aKOH TeHeTuYecKoro paBHoBecus JIxx. Xapau, B. BaitnOepra.



OneMeHTapHbIe (PAKTOPHI (IBMKYIIME CHIIBI) 3BOMIOLMU. MyTanmoHnHsli npouecc. KomOunaTuBHas
M3MEHUYUBOCTb. Jlpeli reHOB — ciydaiiHbie HEeHANPaBICHHBIC U3MEHEHUS YaCTOT AJUICIICH B MOMYJISIUSX.
Dddext ocHoBarenss. Ipgexm dymuvLiounozo copaviuxa. CHudNCEHUE 2eHEMUYECKO20 PA3ZHO00PA3UL:
npuyunvl u cieocmeust. llposasnenue s¢pgpexma opetigha 2enos 6 6ONLUUX U MATBIX NONYIAYUSX.
Murpanuu. M3omsimums nomyisiuii: reorpaduyaeckas (IpoCTpaHCTBEHHAs ), OMOJIOTHYeCKast
(penpoyKTHUBHAs).

EctecTBenHslit 0TO0p — HanpaBisromuil GpakTop BorOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA:
JBIDKYIIWH, CTaOMITM3UPYIOIIN, pa3peiBaromuil (au3pyntuBHbIi). [lomoBoit otoop. Bo3HukHOBEHNE N
ABOJIIOLIMS COL[UAJIBHOTO MOBECHUS )KUBOTHBIX.

[TpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOABOJIIONNH. BO3HUKHOBEHHNE
npucnocoOiIeHni y oprannu3zmMoB. Apomopdo3bl U uanoagantauuu. [Tpumeps! npucnocoOneHuit y
OpraHu3MOB: MOp(QoJornyeckne, PU3NoJIOrHIecKre, OMOXUMHUECKHE, TOBEIEHYECKHE.
OTHOCHTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xpurepun u cTpykrypa. BunoobpazoBanue kak pe3ysbTaT MUKpO3BoonH. M3omsmst —
KIIIoueBo pakTop BUpooOpazoBanus. [yt u crmocoObl BU1000pa30BaHMs: AJUTONATPUIECKOE
(reorpaduveckoe), CUMIIATPUUYECKOE (IKOJIOTHUECKOE), «KMTHOBEHHOE» (TIOJIUTLIIONIN3AIIHS,
rudpuanzarys). JJmuTenbHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GopMHUpOBaHHS OMOTIOTUYECKOTO pa3HOOOpasHsl.

Pons aBoMOIIMOHHON OHMOJIOTHH B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHS OnopazHooOpasusl.
MUKpO3BOIONHS ¥ KOBOIOIMS Mapa3uTOB U UX X035€B. MexaHn3Mbl (JOPMUPOBAHUS YCTOMYUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

[Toptpetsr: C. C. YerBepukos, . Maiip.

Tabmuis! u cxembl: « MyTaloHHAsE UK3MEHYUBOCTEY, «llomymsinonHas cTpykTypa Buaa», «Cxema
nposiBJeHUs 3aKoHa Xapau—BaitaOepray, «IBrKyIue CUiIbl SBOTIONNANY, « DKOJIOTHIeCKas N30SI
oMy AUl ceBaHckor dopernn», «I'eorpaduueckas N30IAIMS TUCTBEHHUIIBI CHOUPCKOM U JTMCTBEHHULIBI
naypckoit», «[lonmynsinoHHbIE BOTHBI YUCIEHHOCTH XHUIHUKOB U KePTB», «Cxema NeicTBUS
€CTECTBEHHOT0 0TOOpay, «Dopmbl 6OPHOBI 3a CylIiecTBOBaHUEY, « HIyCTpUaTbHBINA MEIaHU3M,
«OKusble uckomnaembiey, «I [okpoBUTEIbCTBEHHAS OKpacKa KUBOTHBIX», «[Ipeaynpexaaromas okpacka
KUBOTHBIX», «Pu3nonoruyeckue agantauumy, «lIlpucnocobieHHOCTh OpraHM3MOB U €€
OTHOCHUTENIbHOCTBY, «Kputepuu Buna», «Buabl-nBoiiHukmn», « CTpykTypa Buaa B mpupojiey, «Crnocoosl
BUJI000pazoBaHus», «I'eorpaduyeckoe BU1000pa3oBaHre TPEX BUAOB JaHIBIIICH», « IKOIOTHUECKOE
BHJI000pa3oBaHue BUJOB CUHUI, «[lomumnonasl pactenui», «KanycTHo-peaeyHblil THOpUID.

Ob6opynoBanue: repOapuu pacTeHU, KOJJIEKIIMY HACEKOMBIX, dydella ITHII U 3Bepelt ¢ MpuMepaMu
Pa3IMYHBIX PUCIIOCOOTICHUIA, Yydeia NTHIl U 3Bepell pa3HbIX BUIOB, repOapuu pacTeHHUM OIM3KUX
BHJIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6ora «BbIsBlIeHHE H3MEHYUBOCTH Y 0COOCH OHOTO BUAAY.

JlabopaTopnas padora «IIpucnocobiaeHust OpraHu3MoOB U UX OTHOCUTEINbHAS 11EJIeCO00Pa3HOCThY.

JlabopaTopHas pa6ora «CpaBHEHHE BUIOB [0 MOP(POIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpossosonusi H €€ pe3yJbTaThl

Metoas! n3yueHust MakposBosronuu. IlaneonTonornueckne MeTo bl U3y4eHHs 3BOJIOLUH.
Ilepexonnbie GopMbl U HUIIOTEHETUYECKHE PSIJIbl OPTaHU3MOB.

buoreorpaduueckue meToap! u3ydeHus >Boaonuu. CpaBHeHue Gaopsl U (payHb MATEPUKOB U
octpoBoB. buoreorpaduyeckue odnactu 3emin. BUIBI-3HIEMUKN U PETUKTHI.

OMOPHOTIOTHUECKUE U CPABHUTEIEHO-MOP(HOIOTHYECKIE METO/Ibl U3yUEHHS SBOJIOIIUH.
I'eneTnueckue MEXaHU3MBbI 3BOJIIOLMN OHTOTE€HE3A U TOSIBJIEHUS 3BOJIIOLMOHHBIX HOBIIECTB.



I'oMosiornuHele U aHAJIOTUYHBIE OpraHbl. Py iuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyIspHO-
reHEeTHYECKUE, OMOXMMUYECKHE U MaTEMaTUYeCKHE METO bl M3yUCHHUS SBOJIOIMU. | OMOIOTHYHbIE TeHBI.
CoBpeMeHHbBIE METO/IbI TOCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MYTallUU U 3BOJIIOIUS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBUIIA) SBONIOIMH. [Ipunyun cmenst ynxyuii. HeoOpatumMocThb
9BOJIIOLIMU. AJlanTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINU.

JdeMoHcTpauuu

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabnuuer u cxembl: «DPUIOTEHETUIESCKUN PSIIT JIOIMAAN», «APXEONTEPHKCY, «3BEPO3YObIE SIIEPhD»,
«Crerouedainsn», «Puanoputs, «CeMeHHBIE TaOPOTHUKNY, «broreorpaduyeckue 30Hb1 3eMin»,
«/peiid koHTHHEHTOBY, «PemukThl», «HavyanbHble cTaguu SMOPHOHAIIBHOTO Pa3BUTHSI TO3BOHOUHBIX
XKHUBOTHBIX», «['OMOJIOrHYHbIE U aHAJIOTUYHbBIE OPraHbDy, «PyaANMMEHTbI», «ATaBU3MBI», « XpOMOCOMHbBIE
HaOOpBI YesoBeKa U MKUMIIaH3e», «[ JTaBHbIE HallpaBJIeHUs IBOJIIOLUNY, «O0II1e 3aKOHOMEPHOCTH
IBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIINH, Tepoapru, MYJISKH HCKOTTIAEMBIX OCTATKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emuie

Hayunble runoressl IpoucxoxaeHus )kU3HU Ha 3emiie. AOuoreHnes U nancnepmusi. Jlonayunbie
MIPE/ICTaBJICHUSI O 3aPOXKACHUN KU3HU (KpeallnoHu3M). [ MmoTe3a moCTOSTHHOTO caM03apoKIeHUS )KU3HU
u e€ onposepxkenue onbitaMu O. Pequ, JI. Cnannanuann, JI. [Tacrepa. IIpouncxoxienne xu3Hu U
acTpOOHOJIOTHSI.

OcHOBHBIE ATaIbl HEOPraHU4eCKoH 3Boolnu. [naneTapuas (reosoruyeckas) 3BOJIOLUS.
XuMudeckas IBOJIIOIHUSA. AOGUOTeHHBIN CHHTE3 OpraHUYeCKUX BEIIECTB U3 Heopranudeckux. OmpiT C.
Munnepa u I'. FOpu. OGpa3oBanue nmoaumepos u3 MmoHoMepoB. Koarnepsatnas runore3a A. 1. Onapuna,
rumnoTe3a nepBuyHoro OyiapoHa Jx. Xonaeitna, renernueckas runotesa . Mémnepa. Puboszumsr (T. Uek)
u runores3a «vupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH 1 BOSHUKHOBEHHE MPOTOKJICTKH.

Ucrtopus 3emnn u metosl €€ nzyuyenus. Mckomnaempie opraHuuecKue OCTaTKu. ['€0XpoHOJIOTHs U
e€ MeToabl. OTHOCHUTENbHAS U a0COIIOTHAS T€OXPOHOIOI L. ['e0XpoHOI0ruyecKas Kaua: 30Hbl, 3pbl,
MIEPUOLBL, DIOXHU.

HavanpHble 3Tansl opraHndeckoi 3Bosonuu. Ilossnenue u 3BONIOLMS IEPBBIX KIETOK. OB OJIIOLHS
MeTabonu3ma. Bo3HukHOBeHHe nepBbIX 3kocrcTeM. COBpeMEHHbIE MUKPOOHbIE OMOIIIEHKU KaK aHaIor
nepBbIx Ha 3emiie cooOmecTB. CTpoMaToauThl. [IpokaproThl 1 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOreHes). DBOIIOLMOHHOE IPOUCX0XKIEHHE BUPYCOB.
[IponcxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOIOKJIETOYHBIX
OpraHu3MOB.

OcCHOBHBIE 3Tallbl HBOJIOLMH BbICIINX pacTeHUi. OcHOBHBIE apoMopdo3bl pacTeHuil. Boixoa
pacteHuii Ha cymy. [losiBieHHe ClIOPOBBIX paCTEHUM U 3aBOE€BaHNE UMU CyIIH. CEMEHHbIE PACTCHHUS.
IIponcxoxaeHne HBETKOBBIX PACTCHU.

OCHOBHBIE FTaIlbl HBOJIOLMH KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bI KUBOTHBIX. Benackas
¢dayna. KemOpuiickuii B3pbIB — OSIBIIEHHE COBPEMEHHBIX TUIIOB. [IepBble XOp10BbIE )KUBOTHBIE. JKHU3HD B
BOJIe. DBOJIIOLUS M03BOHOYHBIX. [Iponcxoxaenne ampuouit u pentunuit. [Ipoucxoxnenue
miiekonuTaomux 1 ntul. [puHnun kimodyeBoro apomopdosza. OcBoeHne 6€Crio3BOHOYHBIMU U
MI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe )xnu3HM Ha 3eMIIe 110 3paM U NIEpUOJaM: apXxel, MPOTepO30H, MaIe0301, ME30301,
KaifHo30H. O0I1as XxapakTeprcTUKa KJIMMarta U reoJIorndeckux npoueccos. [TosBnenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTi1e00pa30BaHue: ero YCIOBUS U BIUSHHE Ha ra30BbIi COCTaB aTMOC(EPHI.



MaccoBble BBIMUpPaHUS — 3KOJIOTMUECKHUE KPU3UCHI NTpoLLIoro. IIpuuuHsl U clieICTBUS MacCOBBIX
BbIMHUpaHuii. COBPEMEHHBIN SKOJIOTHUECKUH KpU3HUC, ero ocodeHHocTu. [Ipodiema coxpaHeHus
O6uopaznoobOpa3us Ha 3emie.

CoBpemeHHas cucTeMa oprannueckoro mupa. [IpuHnume! knaccupukanuu oprann3mMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Moptpetsr: @. Penu, JI. Cniamnanmanu, JI. [lactep, U. U. Meunukos, A. Y. Onapun, x. Xonaeiiy,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuier u cxembr: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa mo nu3yueHuro
camo3aposkJieHus Ku3Hu», «Cxema onbita C. Musuiepa, I'. FOpn», «tansl HeopraHUueCKOi 3BOTIOLUNY,
«I"eoxpoHosornueckas mkana», « HauanpHble sTanbl opraHuueckoil 3Boaonuny, «Cxema 00pazoBaHus
AyKapuoT MyTéM cuMmOuoreHesa», «Crucrema ;kuBoi Ipupoibl», «CTpoeHne Bupyca», « ApoMopho3sl
pacteHuit», «PuHHOPUTH?, «OIHOKIETOUHBIE BOAOPOCTN», « MHOTOKJIETOYHBIE BOJIOPOCITI, «MX1»,
«ITanmopoTHUKNY, «I'010CcCEMEeHHBIE pacTeHUsN», «OpraHbl HBETKOBBIX pacTeHU», «Cxema pa3BUTHUS
XKUBOTHOT'O MUPa», « ApoMOop(]o3bI :KUBOTHBIX», «[Ipocreiimuey, «Kumeunononoctusie», «Ilnockue
yepBu», «Unenucronoruey, «Pe1ob», «3eMHOBOIHBIOY, «IIpecMbIkatomuecsy, «[ITuib,
«Mnekonuraronue», «PazBuTue )Ku3HU B apXencKon 3pey», «PazBuTHE )KU3HU B TPOTEPO30MCKOM 3pey,
«Pa3BuTHeE )KU3HU B NTAJIC030MCKON 3pe», «PazBurne )u3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaltHO30MCKOM 3pe», «CoBpeMEHHAs! CUCTEMA OPTaHUYECKOTO MUPay.

O6opynoBanue: repOapuy pacTeHUN Pa3IMYHBIX OTAENIOB, KOJUIEKIIMN HACEKOMBIX, BIIAYKHbBIE
IpernapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX
KUBOTHBIX, UydeJia ITHUIl U 3Bepel, KOJJIEKIIUN OKaMEHEIOCTEH, MOIe3HbIX HCKOMAEMBbIX, MYJISDKH
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas jaboparopHas padora «MoaenupoBanue onsiToB Musiepa—tOpu no n3ydeHuto
abMOreHHOr 0 CMHTEe3a OPraHMYeCKUX COEUHEHUH B IEPBUYHOM aTMochepe».

JlaGoparopHas padora «/3ydeHune u onmucaHre UCKOMaeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOBY.

IIpakTHyeckasi padora «/3yueHne ocOOCHHOCTEH CTPOCHHS PACTEHUN PA3HBIX OTIICIOBY.

IIpakTnuyeckas padora «l3yueHne ocoOeHHOCTEH CTPOEHHS IO3BOHOYHBIX KUBOTHBIX).

Tema 5. [IpoucxoxaeHune 4eJa0BeKa — AaHTPOIOreHe3

Pasnens! u 3agaun aHTpONOa0rud. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJICHHE ITPEICTABICHUN O IPOUCXOKACHUH YEJIOBEKA. Penurnosnele Bo33peHusl.
CoBpeMeHHbIE HAYYHBIE TEOPHUH.

CX0ICTBO UeNnoBeKa ¢ KUBOTHBIMU. CHUCTEMAaTHYECKOE MIOJIOKEHUE YesloBeKa. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMHU: CpaBHUTEIbHO-MOpP(dosiornyeckue, sMOpuosornueckue, Gpusnonoro-
Oonoxumuyeckue, nopeneHueckue. OTIMUms yesoBeKka OT )KUBOTHBIX. [IpsMoxoxaeHne u KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra M BTOPOU CUTHAJIHOM CUCTEMBI.

JBmxyuue cuibl ((pakTopel) aHTpoIIOreHesa: ouonoruyeckue, counanbable. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOI€HESE.

OcHOBHBIE CTa UK aHTpororeHe3a. Pannue yenoBekooOpa3Hble 00€3bsIHbI (IPOKOHCYJIBI) U paHHUE
MIOHTH/IbI — OOIIME MPEJIKN YeJI0BEKOOOPa3HbIX 00€3bsH U JII0JIEi. ABCTPAJIONUTEKH — IBYHOTHE MIPEAKH
moned. YemoBek yMelblii, IEpBbIE€ U3rOTOBIICHUS OpYAUl Tpyaa. UenoBek MpsAMOXOAAIINI U IEPBbIN
BBIXOJ1 JII0JIeH 3a mpenensl Adpuku. YenoBek reiaensoeprckuilt — oOmuii npeok HeaH 1epTalbCKOro
YeJI0BEKA U YEJIOBEKA pa3yMHOro. UenoBeK HeaHIepTaIbCKUN KaK BUJ JIIOJEH XOJIOJAHOTO KIMMaTa.
Yenosek pa3yMHbIN COBPEMEHHOIO TUIIA, JEHUCOBCKUI YEJIOBEK, OCBOCHNE KOHTUHEHTOB 3a IpeaeiiaMu
Adpuku. [TaneoreHeTrka u najaeoreHOMHKA.



DBOJIOIHUS COBPEMEHHOTO YelIOBeKa. ECTeCTBEHHBIN 0TOOD B MOMYJISAIUAX YSIIOBEKA.
MyTanuoHHbIH npouiecc u noauMopdusm. [omynsauonHbie BOIHbI, apeiid reHoB, MUrpanus u «d3pdexrt
OCHOBATEJISH» B MOMYJISILIUAX COBPEMEHHOI'O YEI0BEKa.

Uenoseueckue packl. [lonstue o pace. bosnbliiue pacel: eBponeonHas (eBpa3uiickas), aBcTpaso-
HerpouiHas (dKBaTOpUaIbHas), MOHIOJIOMIHAS (a3uaTCKO-aMepUKaHCcKas). BpeMst u myTu pacceneHus
yesioBeka o maHere. EquHcTBo yenoBeueckux pac. HaydyHast HeCcOCTOATENbHOCTD pacu3Ma.
[Tprcmoco0IeHHOCTh YeTI0BeKa K Pa3HbIM yCIOBHSAM OKpY Karome cpeapl. Biusaue reorpaduyaeckoit
cpensl U apetida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

MeXIuCUUTUTMHAPHBIE METOBI B (PU3MUECKON (OMOIOTrMYeCcKOii) aHTPOMOJIOTHH. DBOIIOIIMOHHAS
AQHTPOIIOJIOTUA U TIAJICOAHTPOIIOJIOTHS YeTTOBEUECKUX TMOMYJIsuid. buocornuanbsHbie nccneaoBaHus
MpUpO/IbI yenoBeka. MccnenoBanue K03BOIIOIUN OMOOTUYECKOTO U COLIMATIBHOTO B YEIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuibl U cxembl: «MeToIbl aHTPOIIOIOTHNY, «[ 0JT0BHOM MO3T YenoBekay, «HemoBekooOpa3Hbie
00e3bsiHbIY, «CKeJeT YeloBeKa U CKEJIEeT MMUMIIaH3e», «PyIMMEHTHI U aTaBU3MBI», «[BIDKYIIIHE CUITBI
aHTPOIOreHe3a», « IBOIIOIMOHHOE PEBO YETIOBEKAY, «ABCTpaJIONUTEK», «HernoBek yMenblit», «HenoBek
NpAMOXOJAIIUINY, «JleHncoBckuil yenoBek» «Heannepransib», «KpomanboHiby, «lIpeakn yenoBekay,
«OTarnbl HBOJIIOLINN YeTIOBEKay, «Pachl 4yemoBekay.

O6opynoBaHue: MYyJISDKH OKaMEHEIIOCTEH, PEIMETOB MaTepUaIbHON KyJIbTYPhI IPEAKOB
YeJI0BeKa, penpoAyKiuH (portorpadum) KapTHH ¢ MEPOIOTHISCKIMHU U OHMOIEHCKIMU CIOKETaMH
MIPOUCXOXKACHUS YesloBeKa, pororpaduu HAX0A0K HCKOMAEMbIX OCTATKOB UEJIOBEKa, CKEJIET YeJIOBEKa,
MOJICJTb Yeperna YesIOBeKa 1 uepena muMITaH3e, MOJIeIh KUCTH YeJI0BEKa U KUCTH ITUMITaH3€, MOJICITH
TOpca MpeIKOB YelloBeKa.

JladopaTopHas pa6ora «l3ydyeHne 0coOOCHHOCTEH CTPOCHHS CKEJIeTa YeIOBEKa, CBI3aHHBIX C
MIPSIMOXOKJICHUEM.

IIpakTuyeckas padora «l3yueHne 3K0JIOrMYECKUX aJanTalyii 4eJTOBEKay.

Tema 6. Iko0J10rUsi — HAYKA 0 B3AaUMOOTHOLIEHUSIX OPTaHU3MOB U HAIOPraHU3MEHHbBIX CHCTEM
¢ OKpY:KamIeil cpenoi

3apoXxaeHUE U pa3BUTHE YKOJIOTUHU B Tpyaax A. I'ymbonbsara, K. @. Pynee, H. A. CeBepriosa, O.
I'ekxens, A. Tencnu, B. H. Cykauéna. Paznensl u 3a1aun 3kos0ruu. CBsI3b SKOJOTUU C JPYTUMU
HayKaMH.

Mertonp sxonoruu. [loneBbie HaOMIOACHNA. DKCIEPUMEHTHI B AKOJIOTUU: TPUPOIHBIE U
naboparopHbie. MoaenupoBaHue B 9K0JIOTHH. MOHUTOPUHT OKPY>KaIOLIEH cpeibl: JTOKAIbHBIN,
PETHOHANBHBIN U IT00ATBHBII.

3HaueHNe SKOJIOTHYECKUX 3HAHUHN JJISl YeTIOBEKa. DKOJIOTUYECKOE MUPOBO33PEHHUE KaK OCHOBA
CBsI3€i uesnoBeyecTBa ¢ mpupoa0il. DopMUpoOBaHUE IKOTOTUIECKON KyIbTYPhl U OKOJIOTUYECKOU
IPaMOTHOCTH HaceleHUs.

JdeMoHcTpanun

[Moptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuis! u cxembl: «Pa3nensl axomoruny, «MeToab! IKoIorun», «Cxema MOHUTOPUHTA
OKPY’KaroIle cpeabh».

JlabopaTopHas padora «l3ydyeHre METOI0B SKOJIOTHYECKUX UCCIIEI0BAHUID.

Tema 7. Opranusmsl H cpefa 0OMTaAHUSA

Dkosorudeckre (pakTopbl U 3aKOHOMEPHOCTHU UX JeicTBus. Kiaccuukanus s5K0I0THIecKux
(bakToOpoB: abMOTHYECKHE, OMOTUYECKUE, aHTpOIIOreHHbIe. O0II1e 3aKOHOMEPHOCTH ACHCTBHUS



sKkosoruueckux (akropos. [Ipasuno munumyma (K. IInpenrens, FO. JInbux). TonepanTHOCTB.
OBpHOMOHTHBIE M CTCHOOMOHTHBIE OPTaHNU3MBI.

Abuotnueckue akropsl. CBET Kak IKOJIOTHUecKuil pakrop. JleficTBre pa3HbIX yU4aCTKOB
COJIHEYHOT'O CIIEKTPA Ha OPraHU3Mbl. DKOJIOIMUECKHUE IPYIIbl PACTEHUH U )KUBOTHBIX 110 OTHOILIEHUIO K
ceery. CurnanpHast pojib cBeta. @OTONEepruOIU3M.

Temnepatypa kak skosnoruueckuid akrop. [leiictBue reMneparypbl Ha OpraHU3MBI.
[ToiikunoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BnaxHocTh Kak akonorudeckuii paxkrop. [IpucnocoOnenust pacTeHU K MoaaepKaHui0 BOJIHOTO
6ananca. Kiiaccudukanus pacteHnii mo OTHOIIEHHIO K Bojie. [Iprucnoco0ienus >KUBOTHBIX K M3MEHEHUIO
BOJHOI'O PEXUMA.

Cpenbl 0OMTaHMsI OPraHU3MOB: BOJ/IHAs, HA3€MHO-BO3/1yIlIHAsA, TOYBEHHAs, ITyOMHHAas
MO/INTOYBEHHAsI, BHyTpUOpraHuzMeHHas. ®u3nKo-XxuMudeckre 0COOEHHOCTH cpell OOMTaHUSI OPraHU3MOB.
[IpucnocoOnenust OpraHu3MoB K KU3HU B Pa3HbIX Cpeliax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMBbL. CyTOYHbBIE ¥ TOIUYHBIE PUTMBI.
[IprcnocoO0neHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN JKU3HHU.

Xuznennsie popmbl oprann3mos. [TonsTue o xusHeHHol ¢popme. JKusHeHHbIE GOPMBI PACTEHUINA:
JiepeBbsl, KyCTapHUKH, KyCTaApHUYKH, MHOT'OJIETHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKu3HEHHbIE POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dakropsl. Bumbl OMOTHYECKHX B3aUMOICUCTBUI: KOHKYPEHIIUS, XUIITHUYECTBO,
cumM6u03 U ero ¢popmel. [lapazutusm, koonepanus, MyTyann3M, KOMMEHCAIU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aumoseiicTus (Tonuueckue, hopuueckue, padbpudeckue).
3HaueHue OMOTHYECKUX B3aMMOAECUCTBUIM /Ul CyIIECTBOBAHUS OpPraHU3MOB B cpesie oouTanus. [lpuniun
KOHKYPEHTHOT'O UCKJIFOYCHHS.

JdemoHcTpauuu

Tabmuibl U cXeMbl: « DKOJIOTHUECKHE (GaKTOPh», «CBETOBOM CHEKTP», « IKOJIOTHIECCKUE TPYTITIHI
YKUBOTHBIX IT0 OTHOIIEHUIO K CBETY», « T €IUIOKPOBHBIE )KHUBOTHBIE», «X0JIOTHOKPOBHBIE JKUBOTHBICY,
«DPU3NOIOrNYECKUEe aJaNnTaluy )KUBOTHBIX», «Cpeibl 00uTaHHs OpraHu3MoBy, «buonorndeckue
pUTMBDY, «Ku3HeHHbIe GpopMbl pacTeHmiD», « Ku3HeHHbIe (POPMBI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJINCTBEHHOT O JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu nuranusy, « XMIHUYECTBOY,
«ITapazutuzmy», «Konkypenmus», «Cumonos», «KommMmeHcammuzmy».

O06opynoBaHue: repdapuy pacTeHUN U JKUBOTHBIX, IPUCIIOCOOIEHHBIX K BIUSHUIO PA3IMUHBIX
9KOJIOTHUECKUX (PaKTOPOB, repOaprK CBETOIFOOUBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUH,
CBETOJIIOOMBBIE, TEHENIOOUBBIE U TEHEBBIHOCIIMBbBIE KOMHATHBIE PACTEHUs, FrepOapuu U KOJIEKIH
TEIUIONIFOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHUH, Uyuelsa NTULl U 3Bepeil, repoapuu
pacTeHuil, oTHOCAIMXCs K Turpoduram, kcepopuram, Me3opuram, KOMHATHbIE paCTEHUs JaHHBIX TPYII,
KOJIJIEKIIMM KUBOTHBIX, OOMTAIOIIUX B PA3HbIX CpeAax, repOapuu U KOJUIEKLIUU PACTEHUN U KUBOTHBIX,
o0Jiafaroux YepTaMy IPUCIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSAM YCIOBUM XKU3HU, TepOoapuu U
KOJIJIEKIIMM PACTEHHUM U )KMBOTHBIX PA3JIMUHBIX )KU3HEHHBIX (DOPM, KOJJICKIMH KUBOTHBIX, YUACTBYIOIIUX
B Pa3JINYHBIX OMOTUUYECKUX B3aUMOJEHCTBUSAX.

JlaGopatopHas padora «BblsBieHue NpucrnocobJeHUH OpraHu3MOB K BIUSHHUIO CBETaY.

JlaGopaTopHas padora «BblsBieHue NprCcrocoOIeHUH OpraHu3MOB K BIUSHHUIO TEMIIEPaTypbi».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHHUM U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Iko0J10rus1 BUAOB ¥ NOMYJISAIHI

DKOJIOTHYECKHE XapaKTepUCTUKU nomysauun. [Tomynsaus kak Ouonornueckas cucrema. Poib
HEOJIHOPOJHOCTH Cpeibl, PU3NYECKUX 0apbepoB U OCOOCHHOCTEH OMOIOTUH BUIOB B JOPMUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYpPBI NOMYIsAMi. OCHOBHBIE TOKA3aTENN MOMYJISLUHN: YNCIEHHOCTD,



IJIOTHOCTb, BO3pAacTHAs U N0JIOBAsi CTPYKTYpa, POKIAEMOCTh, IIPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTPALIKSL.

DKojorudeckas CTpykrypa nonyssauuu. OLeHKa YUCIEHHOCTH MOMyJsIuK. JIuHaMyKa nonyJisuuu
u e€ perynsauus. buotnyeckuii oTeHuman nonyssanuu. MoaenupoBanye TMHaAMUKY nonyJisinud. Kpussie
pocta yrciaeHHOCTH nonysinuy. KpuBble BbokUBaHMs. Perynsnus 4McaeHHOCTH NOMYJIALUNA: POib
(axTOpOB, 3aBUCAIINX U HE 3aBUCAIINX OT IIOTHOCTH. DKOJOTHYECKHE cTpaTeruu BuaoB (- u K-
CTpaTerum).

[TonsTre 00 sKoNMOrMYecKoi HuUlle Buaa. Mectoooutanne. MHOroMepHasi MOJCIb SKOJIOTHUECKOM
Huiu J[x. M. XatunHcona. PasMepsl skonorndeckoit Humu. [loTeHmanbHas u peaqn30BaHHas HULIY.

Bun xak cucrema nomyssiuuid. Apeassl BUI0B. BUIbl U UX )KU3HEHHBIE CTPaTETUU. DKOJIOTUYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBECHUS M MUIPALIUN KUBOTHBIX. brosornueckue MHBa3UU 4yKepPOIHbIX
BU/IOB.

JdeMoHcTpanuu

[Toptper: [Ix. M. XatunHCOH.

Tabnuis! U cXeMbl: « DKOJIOTUYECKHE XapaKTEPUCTUKHU Nonysiiuny», «[IpocTpaHncTBeHHas
CTPYKTYypa HOIMyJIsIuK», «Bo3pacTHble nupaMu sl MOMysaium», « CKOpOCTh 3aceeHUs! TOBEPXHOCTH
3eMIIM pa3IMYHBIMU OpraHu3Mammny, «Monens sxonorudeckoit Humu Jx. M. Xaranaconay.

ObopynoBanue: repdapun pacTeHUN, KOJUICKITUN JKHBOTHBIX.

JladopaTopHas pa6ora «IIpucmocobmenus ceMsiH paCTeHHUI K pacCeICHUIOY.

Tema 9. IkoJ10rus cO001IECTB. IKOJTOTHYECKHUE CHCTEMBI.

CoobmectBa oprann3MoB. bruorienos u ero crpykrypa. CBsizu MEXKy OpraHH3MaMH B OHOIIEHO3E.

Dxocuctema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIIMOHANIBHBIC OJIOKH OPTraHU3MOB B
9KOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue ypoBHu. Tpodudeckue Lenu 1 ceTu.
Abuoruyeckue 010ku s3kocucteM. [1ouBbI U Wikl B 3KocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU
B 3KOCHCTEME.

OcHOBHBIE MIOKa3aTeNN HKOCUCTEMBI. buomacca u nmpoAyKius. DKOJIOTHYECKHE MUPAMHU/IbI YHCET,
OMOMAacCChl U PHEPTHH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @nyxmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUH U UX IPUYMHBI.
AHTpOIoreHHslie Bo3ieiicTBuUs Ha cykueccuu. KiimmakcHoe cooOuiectBo. bruopasnoobpasue u nojaHoTa
KpYroBOpPOTa BEILECTB — OCHOBA YCTOMYMBOCTU COOOIECTB.

[IpupoHbie 3K0CUCTEMBL. IKOCUCHEMbl 03ED U peK. DKOCUCMEMbL MOPell U OKeAHO8. DKOCUCTEMbl
MYHOp, 1eco8, cmeneti, NyCMbiHb.

AHTPONOre€HHbIE SKOCUCTEMBL. Arpo3KocHucTeMa. ATpoLeH03. Paznnunsa Mex 1y aHTpONIOr€HHbIMU
U IPUPOJHBIMU SKOCHUCTEMAaMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢opa u dayHa.
CuHaHTponu3anus ropoJickoil ¢paynsl. bruonoruueckoe u x03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OpraHu3MOB B 3KocHcTeMax. Poib
KACKaoHo20 3¢pexma u 8u0068-30upuxamopos (Kirouesvix 61008) 8 PYHKYUOHUPOBAHUU IKOCUCTNEM.
IlepeHoc 3HEprUM U BELIECTB MEXKIY CMEXHBIMU IKOCUCTEMAMH. Y CTOMYNBOCTh OPraHU3MOB,
MOMYJISAUN U SKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/IEHCTBUM.

Mexanuzmvi 6030eticmaus 3a2pA3HeHUll PA3HbIX MUN08 HA CYOOP2AHUZMEHHOM, OP2AHUIMEHHOM,
NONYAAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJI02ULECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
8030eticmaus. MeTo10JI0TUsl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOIOT'€HHBIX 9KOCHCTEM.



JdeMoHcTpanuu

IToprper: A. Jlx. Tencnu.

Tabmuiet u cxeMbl: «CTpyKTypa OMOIIEHO3a», « DKOCUCTEMA IIUPOKOIMCTBEHHOTO JIECa,
«DKocucTeMa XBOMHOTr O Jiecay, « DyHKIMOHATIBHBIE TPYIINBI OPraHU3MOB B 3KocHcTeMey, «KpyroBopot
BEIIECTB B SKOcUcTeMe», «Llenu nutanus (macTOUIIHAs, JETPUTHAS)», « DKOJIOTHUYECKast MMpaMuaa
quceN, « IKOJOTUUECKasi MUpaMuia OMoMacchl», « IKOJIOTHYECKas MUpaMuia dHepruny», «O0pa3zoBaHue
6onotay, «IlepBuunas cykueccus», «BoccraHOBIeHHE Jieca 1Mociie oXapa», « IKOCHCTEMA 03epay,
«Arpo1eH03», «KpyroBopoT BEUIeCTB U MOTOK SHEPTHH B arporeHo3ey, «IIpumepsl ypoosKocHucTeM».

O6opynoBanue: repdapun pacTeHU, KOJUICKIIMY HACEKOMBIX, Uyuesia ITHUI] U 3Bepel, repoapun
KyJIbTYPHBIX H TUKOPACTYIIUX PACTCHHA, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuuyeckas padora «V3yueHne u onucanne ypooIKOCHCTEMBD.

JlabopaTopHas padora «/3ydenue pa3HoOOpa3usi METKUX MTOYBEHHBIX WICHUCTOHOTHUX B Pa3HBIX
9KOCHCTEMAX.

IKCKypeus «IKCKypcHsl B TUIIMYHBINA OHOTeoleHo3 (B 1yOpaBy, Oepe3HsK, eJIbHUK, Ha
CYXOJIOJIbHBIIN HJIM IOWMEHHBIN JIyT, 03€p0, OOI0TO)».

IKCKypeust «IKCKypCcHsl B arpOdKOCUCTEMY (Ha IMOJIE WK B TEININYHOE X031 CTBO)».

Tema 10. buocdepa — rinodanbHas 3kocucTreMa

buocdepa — obmennanerapras 000y1049Ka 3eMIIH, T/I€ CYIIECTBYET WM CYIIECTBOBANIA KU3HB.
PazButne npeacrasiaenuit o 6uocdepe B tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o 6uocdepe.
Ob6nactu Ouocdeps! u e€ cocras. XKusoe BelecTBo 6rocheps! U ero GyHKIIH.

3aKOHOMEPHOCTH CcyIiecTBOBaHUs Orocdepbl. OcodeHHOCTH Orocdephl Kak raodamsHOM
sKocucTeMbl. JlnHamudeckoe paBHoBecue B 6rochepe. KpyroBopoTs! BeliecTB 1 OMOTe0XUMHUYECKUE
IUKITBI (Yriaeposa, a3oTa). PUTMuaHOCTS siBNieHui B Ouocdepe.

3onanbHOCTH Onochepsl. [TorsTue o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa, XBOWHEBIE Jieca,
CMEIIaHHbIE U NTUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAaHHBI, ITyCTHIHHU, TPOIIUYECKHE JIECa, BBICOKOTOPBS.
Knumar, pacTuTenbHBIN U )KUBOTHBIN MUP OMOMOB CYIITH.

Crpykrypa u QyHKIHS KUBBIX CHCTEM, OLIEHKA UX PECYpPCHOTO MOTeHIIMaNa U Ouoc(epHbIX
GyHKIHA.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuii, 3. 3rocc.

Tabmuis! u cxemsl: «I'eocdepsr 3emmn», «KpyroBopot azora B mpupoe», «Kpyrosopor yriaepoaa
B npupoze», «Kpyrosopor kucinopona B mpupoe», «KpyroBopoT BoJibl B Ipupoae», «OCHOBHbIE OMOMBI
cymm», «Knumaruueckue nosica 3emimny, « Tynapa», « Taira», « CMelaHHbIHN Jiecy,
«IlIupoxonucTBeHHbIH Jecy, «Ctenby, «CaBaHHay, «[lycToiaay, « Tponuueckuii gecy.

O6opynoBanue: repdapuy pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KHUBOTHBIX.

Tema 11. YeJsioBeK 1 OKpYKaOLIAsA cpeaa

DKOJIOrM4eCcKHe KpU3KUChl U UX TpU4YrHbL. Bo3eiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHne
BO3IyIIHOM cpenpl. OxpaHa Bo3yxa. 3arpsa3HeHne BOAHOM cpebl. OXpaHa BOJHBIX PECypCOB.
Pa3pymenue nouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3mMeHeHue KnMara.

AHTpPOMOTeHHOE BO3/ICHCTBUE HA PACTUTEIbHBIN U )KMUBOTHBIN MUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO MUpa. OCHOBHBIE MPUHITUIIBI OXpaHbl MpUpobl. KpacHsie kauru. Oco0o oxpaHseMbie
npupoansie Teppuropun (OOIIT). boTanndeckue caabl U 300J0THUECKHE TAPKH.

OcHOBHBIE MPUHIIUITEI YCTOWYUBOTO PAa3BUTHUS YEIIOBEUECTBA U MPUPObL. ParmonanpHoOe
IIPUPOJIOTIONIB30BAaHUE U COXPaHEHUE OMOJIOrMYECcKOro pasHooOpazus 3emin. O01ue 3aKOHOMEPHOCTH
rJ100aJIbHBIX KOJOTMUECKUX KpH3HCcOB. OCOOEHHOCTH COBPEMEHHOI0 KpHU3Hca U €ro BEPOsITHbIE
MOCTIE/ICTBHSL.



Pa3BuTHe METO10B MOHMTOPHHIA PA3BUTHS OMACHBIX TEXHOI'€HHBIX ITpoueccoB. Cucmemnule
uccne008anus nepexooa K pecypcocoepezaroujeli U KOHKYpeHmocnocoonoll snepeemuke. buonocuueckoe
paznoobpasue u buopecypcuvl. Hayuonanvhsie ungopmayuontsle cucmemsl, obecneyusaoujue 00Cmyn K
uHgopmayuu no coCMoAHUI0 0MOEIbHBIX 81008 U IKocucmem. OCHO8bI IKOpeabUIUMAyUU IKOCUCmem U
€cnocob08 6opbOBL ¢ BUONOBPENHCOCHUAMU. PexoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpauuu

Tabnuiet u cxembl: «3arps3HeHne aTMocepsl», «3arps3HeHue ruapocheprl», «3arpsa3HeHne
nouBbl», «llapHuKOBBI 3P PexT», «Ocobo oxpaHseMble NPUPOIHbIE TEPPUTOPUIY», «Monenu
YIPABIIIEMOTO MUPa».

O6opynoBanue: pororpaduu OXpaHsIeMbIX PACTEHUH U )KUBOTHBIX KpacHoii kauru Poccuiickoi
®enepannn, KpacHol KHUTH pervoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yJIbTaTaM OCBOEHHUS 00YJarOITUMHUCS MTPOTPaMM
cpenHero o0Iiero o0pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX Pe3yJIbTaTOB OCBOSHUS IIPOTPAMMBI 110 OMOJIOTUU BBIJICICHBI
CJIETYIOIINE COCTABJISAIONINE: OCO3HAHUE 00YUIAIONTUMHUCS POCCUNCKON TPaKIaHCKON MICHTHYHOCTH —
TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAETICHUIO, Hanuyue MOMusayuu K
00yueHuI0 OMOJIOTUY, YeleHanpasienHoe pasgumue BHYTPEHHUX yOeXIeHU) JINYHOCTH Ha OCHOBE
KITFOYEBBIX IEHHOCTEN M HCTOPUYECKUX TPAJAULIUN pa3BUTHs OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHocms 00YYaIOIIUXCSl PyKOBOJICTBOBATHCS B CBOEH AESITEILHOCTH LIEHHOCTHO-CMbBICIIOBBIMU
YCTaHOBKaMH, MPUCYLIMMH cCHUCTEME OUOJIOrMYeCKOro 00pa30BaHUsl, HaIuyUe NpagoCcoO3HAHUsL
AKOJIOTMYECKOM KYJIBTYPBI, CHOCOOHOCMU CMAasUmyb e U CTPOUTH )KU3HEHHbBIE TUIaHBI.

JInuHOCTHBIE PE3yNbTAThl OCBOCHUS MPOTrPaMMbl IO OMOJIOTUU IOCTUTAIOTCS B €TUHCTBE YUeOHOM
Y BOCIIUTATEIbHON AESITEIbHOCTA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHATHIMH B OOILIECTBE
MIpaBUJIaMU U HOPMaMHU MOBEJICHHSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, PA3BUTHUS BHYTPEHHEH MO3UIIUH JIMYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U
MIPaBOIOPSIIKY, YETIOBEKY TPY/Ja M CTapIlieMy IMOKOJICHUIO, B3aUMHOI'0 YBaKEHHUS, OEPEKHOI0 OTHOIICHUS
K KyJbTYpHOMY Hacle[HIO U TPaAULIUSIM MHOTOHAIIMOHAIBHOro Hapoa Poccuiickoit denepanuu,
MIPUPOJIC U OKPYKAIOIIEH cpefe.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOro npeaMeTa «bruonorus» A0KHBI OTPakaTh
TOTOBHOCTb U CLIOCOOHOCTH O0YYarOIIMXCsl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMOM [IEHHOCTHBIX OPUEHTAIIH, TO3UTUBHBIX BHYTPEHHHUX yOCKICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM [IEHHOCTAM POCCUICKOT0 00IeCTBAa, PACUIUPEHUE )KU3HEHHOTO
OTIBITa M OMBITA JACATEILHOCTH B IIPOIECCE PealIi3allii OCHOBHBIX HAIIPABIICEHUN BOCIIUTATEIHHON
NEeSATENbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YUAIOIIErocsl Kak aKTUBHOT'O U OTBETCTBEHHOTO
YJieHa POCCUIICKOT0 00IIecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB M 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOU TBOPUYECKOU JIEATEILHOCTH MPHU CO3JIAaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIIHHBIX 3a/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OIPENEIsITh COOCTBEHHYIO MO3UITUIO TI0 OTHOIIICHHIO K SBJICHHUSIM COBPEMEHHOMN
KM3HHU U O0BACHATH €6

YMEHHE YUUTHIBATh B CBOUX JICHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
J0JIeH ¢ pa3HbIMU YOEKIECHUSMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM MTOJIOKEHUEM;

TOTOBHOCTH K COTPYJHHYECTBY B MTPOIIECCE COBMECTHOTO BBIMTOJHEHUS YUEOHBIX, TO3HABATEIIBHBIX
Y UCCIIEA0BATENIbCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIICHHS K MHEHUIO ONIIOHEHTOB MPU 00CYKICHUN
CIIOPHBIX BOMPOCOB OMOJIOTUUYECKOTO COJCP>KAHMUS,

TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKON JIEATEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKON TPaKIaHCKON MICHTUIHOCTH, TATPHOTU3MA, YBOKEHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTH mnepea PoarHo, ropAoCcTH 3a CBOM Kpal, cBOXO PoauHy, CBOM S3bIK U
KyJbTYpY, IPOIIIOE U HACTOSIIIEe MHOTOHAITMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K TPUPOTHOMY HACTEANIO U TAaMSTHUKAM MPUPOJIBI, JOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IC;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHMSI 3HAYCHUSI OMOJIOTUY B MIO3HAHUH 3aKOHOB TIPUPOJIBI, B ’KU3HH YEJIOBEKA U COBPEMEHHOTO
00I1IeCTBA;

uaenHas yoexx 1I€EHHOCTh, TOTOBHOCTH K CITY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cye0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUSI;

CIOCOOHOCTH OLIEHMBATH CUTYALMIO U PUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEISM, CO3JAHUIO0 CEMBbH HAa OCHOBE OCO3HAHHOTO
NPUHATUA LICHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaAUIUSIMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUask 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE IIPOSBIIATh KAYECTBA
TBOPYECKOM JINYHOCTH;

5) ¢pu3uveckoro BocnuTaHus, HOPMHUPOBAHUA KYJIbTYPbI 310POBbSI H IMOLHOHAJIBLHOI'0
0J1aronosIy4us:

MMOHMMAaHKE U peau3aius 3J0pOBOro u 6e30MmacHoro oopasa >Ku3HU (3J0pOBOE MUTAHUE,
COOJI0/IEHNE TUTUEHNYECKHUX MTPAaBUII U HOPM, COalaHCUPOBAHHBIN PEXXUM 3aHITUH U OTIbIXA,
perynsipHas (pu3nueckas akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOTO 1 KOMIIETEHTHOT'O OTHOIIECHUS K
COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

MMOHUMAaHKe EHHOCTU MPABHII UHAUBHUIYAIHLHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B
CUTYaIUAX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUIA U HEMPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTHKOB,
KypeHusi);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYA0II00ue;



TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMYECKOW U COLIMATIbBHON HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATD, INIAHUPOBATH M CAMOCTOSTENILHO BBIMOIHATH TAKYIO ACATEIbHOCTD;

MHTEpEC K pa3InyHbIM chepam mpodeccnoHaIbHOM 1eSITeNbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BEIOOpP OyayIieii nmpodeccruu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TFOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO Ha NIPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

9KOJIOTMUYECKH I€JIECO000pa3HOE OTHOIIEHHE K IIPUPO/IE KaK UICTOYHMKY YKU3HU Ha 3eMJIe, OCHOBE
€€ CyIlIeCTBOBAHUS;

MOBBILIEHUE YPOBHS SKOJIOIMUECKOMN KyJIbTYphl: IPHOOPETEHUE OIbITA JIAHUPOBAHUS IOCTYIIKOB U
OLIEHKH MX BO3MO’KHBIX MOCIIEACTBUI [yl OKPYKAIOIIEH Cpebl;

OCO3HaHHUE TTI00aIbHOr0 XapaKTepa 3KOJIOrHUYeCKUX Ipo0ieM U MyTel UX peleHus;

CIOCOOHOCTH MCIOIb30BaTh MPUOOpETaeMble MPU U3yUYEHUU OMOJIOTMH 3HAHUS U YMEHUS MIPU
pelieHny npooiieM, CBA3aHHBIX C PallMOHABHBIM IPUPOIONIOIB30BaHUEM (COOIIOCHHE MTPaBUII
MOBEICHUS B IPUPOJE, HAIIPABJIEHHBIX HA COXPAaHEHUE PAaBHOBECHS B SKOCHUCTEMAaX, OXPaHy BUJIOB,
IKOCUCTEM, OHoChephl);

AKTUBHOE HENPUITHE EHCTBUM, IPUHOCAIINX BPE OKPYXKAIOLIEH TPUPOIHOMN Cpele, YMEHHE
IIPOrHO3UPOBATh HEOIATOMPUATHBIE SKOJIOIMUECKHE TIOCIEACTBUS NMPEANPUHIMAEMbIX IEHCTBUN U
MPe0TBPALATh UX;

HaJIM4Yue Pa3BUTOrO FKOJIOTMUECKOTO MBIIUICHHUS, SKOJIOTHYECKON KyIbTYpPBl, ONbITA JEATEIIbHOCTH
HKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS pyKOBOJCTBOBATHCSI MU B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOM U COLIMATIbHON MPAKTHKE, TOTOBHOCTH K YHYaCTHIO B IPAKTHUYECKON AEITeIbHOCTU
9KOJIOTMYECKOM HANpPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOIIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha UAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIET0 OCO3ZHAHUIO CBOETO
Me€CTa B MOJUKYJIbTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOM M YUTATEJIBCKOM KYJIBTYPBI KaK CPEACTBA B3AUMOJICHCTBUS MEXIY
JIFOJIbMU U TTIO3HAHUS MUDPA;

MOHUMaHue crienupuKU OMOJOTUH KaK HayKH, OCO3HaHUs €€ PO B POPMUPOBAHUU
PaIMOHAJIBLHOTO HAYYHOT O MBIIUICHUS, CO3/IaHUU 1IEIOCTHOTO IIPECTABICHUS 00 OKPYKAIOIIEM MUpPE
KaK O €IMHCTBE MPUPOJbI, YeTOBEKa 1 00IIECTBA, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUN
po06JieM COXpaHeHUs MPUPOAHOTO PABHOBECHS,

yOEKIEHHOCTh B 3HAYMMOCTH OUOJIOTHH ISl COBPEMEHHOM IIUBIIIM3ALMU: 00eCIIedeHHsI HOBOTO
YPOBHS Pa3BUTHUSI MEIULIUHBI, CO3JAHHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peliaTh
pecypcHbIe TPOOJIeMbI pa3BUTHSI YEJIOBEUECTBA, TOUCKA MTyTEH BHIXO/A U3 TTI00ATBHBIX SKOJIOTMUECKUX
npo6isieM 1 obecriedeHus rnepexoia K yCTON4YMBOMY Pa3BUTHIO, PAIIHOHATBHOMY HCIIOIb30BAHUIO
MIPUPOIHBIX PECYPCOB U (DOPMUPOBAHHIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTbH B MOTYYSHUH OMOJOTUYECKUX 3HAHUH B IIEJIAX MOBBIIIEHUS 00IIeH
KYJbTYpPbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIbHON rpaMOTHOCTH
oOyuarouxcs, popMupyemMon Ipu U3y4eHnu OHMOIOTHH;

MIOHMMaHHE CYITHOCTH METOJI0B MTO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
MCIOJIb30BaTh MOJydYaeMble 3HAHUS [Tl aHaJIN3a U 0ObSICHEHUS SBICHUI OKPYIKAIOLIET0 MUpa U
MIPOUCXOAIINX B HEM U3MEHEHHH, YMEHHE JIeIaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYUHBIX
(haKTOB M UMEIOIIHUXCS JAHHBIX C IIENbIO MOYYEHHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOIb30BaTh OMOIOTUYECKHEe 3HAHUS JUI PEeLeHUs MpoobieM B
peanbHBIX KU3HEHHBIX CUTYaIMSIX;



OCO3HAHME [IEHHOCTH HAYYHOH JIEATETbHOCTH, TOTOBHOCTH OCYIIECTBIISATH IPOCKTHYIO U
MCCIIEIOBATEIbCKYIO JICITEIbHOCTh WHANBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pPa30BaHUIO U caMO0OPa30BAHUIO, K AKTHBHOMY
MOJTyYSHHIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHUH C )KU3HEHHBIMU MTOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbie pe3yIbTaThl OCBOSHHS yI€OHOTO npenMeTa « broorusy BKIIYaoT: 3HaYUMBbIe
st POPMHUPOBAHUS MUPOBO33PEHUS 00YHAIONINXCS MEKIUCIUTLIMHAPHBIE (MEXIIPEIMETHBIE)
oO0IIeHaYYHBIE TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHON KapTHHBI MUPA U CIeNU(UKY METOIOB
MTO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIHsl, SIBICHUE, IIPOLIECC, CUCTEMA,
Hay4YHbIM QaKT, IPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIe0BaHNe, HAOII0AeHHE,
H3MEpEeHue, SKCIIEPUMEHT U JPYyTHE); YHUBEpCalIbHbIE yueOHbIe NeCTBUS (IT03HABATENIbHBIE,
KOMMYHHUKAaTHUBHBIE, PETYJIATUBHBIE), oOecrieunBarone GopMupoBaHue (PyHKIIMOHAIBHON rpaMOTHOCTH
U COLIMATIbHOW KOMIIETEHIIMM 00Y4aroIUXCsl; CIIOCOOHOCTh 00YyYaOIINXCs HCTIO0Ib30BaTh OCBOCHHbIE
MEX TUCIUIIITMHAPHBIE, MUPOBO33PEHYECKNE 3HAHNS U YHUBEPCAIbHBIC yueOHbIC ICHCTBUS B
ITO3HABATENBHON U COIIUAIIbHON MPAKTHKE.

B pesynbrare nzyuenus OMOJIOTHH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus y 00yJaroIIerocs
OyayT chopMUpOBaHBI TIO3HABATEIIFHBIC YHUBEPCAIBHBIC YUeOHbIE IEHCTBUS, KOMMYHUKAaTHBHBIE
YHHUBepCallbHbIC YUeOHBIE JICHCTBYS, PETYISTUBHBIC YHUBEPCATbHBIE YICOHbBIE ICHCTBHS, COBMECTHAS
NeSITEeNIbHOCTbD.

MetanpeaMeTHble pe3yabTaTbl OCBOEHUS MPOTPaMMbl CPETHETO 00IIEr0 00pa30BaHuUs JOKHBI
OTpaXkaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JelCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBAThH U aKTyaJIU3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;
MCIOJIb30BATh ITPU OCBOCHUN 3HAHUN MPUEMBI JIOTHYECKOT0 MBIIIJICHH (aHAIN3a, CUHTE3a,
CpaBHEHUs, Kiaccuukanuu, 0000IIeHHS ), pACKPBIBATH CMBICII OMOJIOTMYECKUX MOHITUH (BBIJACIATH UX

XapakTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH IMOHATHIMH);

OTIpEeCTIATH NN JesITeIbHOCTH, 3a]jaBasi HapaMeTphbl U KPUTEPUH UX JTOCTHXKEHUS, COOTHOCUTD
PE3YNbTAThI IEATEIBHOCTH C TOCTABICHHBIMU LEJISAMH;

UCIOJIb30BAaTh OMOJIOTUYECKHE MOHATHS sl 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHbBIE, I€yKTUBHbIC, IO aHAJIOTUH ), BBISBIISATDH
3aKOHOMEPHOCTH U IPOTUBOPEYUS B PACCMAaTPUBAEMBIX SBICHUSAX, HOPMYITHPOBATH BHIBOJBI U
3aKIIIOUCHUS;

MIPUMEHAITh CXEMHO-MO/IETIbHbIE CPEJICTBA JJISl IPECTABIICHUS CYIIECTBEHHBIX CBSI3el U
OTHOIICHU B N3y4aeMbIX OMOJOTHYECKHX 00BEKTaX, a TAaKXKe MPOTUBOPEUU Pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH peuieHus npoOIeMbl ¢ YY4ETOM aHalIM3a UMEIOLIUXCS MaTePUATbHBIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBBI B JIESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1I€JISIM, OIIEHUBATh
PHCKH TOCIIEICTBUH 1A TEbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH pabOTy B YCIOBHSIX pealbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPH PEIICHUH )KMU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:



BIIAJICTh HaBBIKAMHU yUEOHO-MCCIIEA0BATEIHCKOM U TPOSKTHOM JIeATEIIPHOCTH, HABBIKAMU
paspernienus npoodiaeM, CHoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIbHOMY TIOMCKY METOAOB PELICHUS
MPAKTUYECKUX 33724, TPUMEHECHUIO Pa3IMYHbIX METOOB IMO3HAHUS;

WCIOJIb30BATh PA3IMYHBIC BUBI JCSITEILHOCTH I10 IMOJYYCHHIO HOBOTO 3HAHUS, €TO
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMECHEHHUIO B YICOHBIX CHUTYAIUSIX, B TOM YHCIIC TIPU CO3/IaHUN
Y4eOHBIX U COIUATBHBIX TPOCKTOB;

(hopMHUPOBATh HAYYHBIHN TUIT MBIIIUICHUS, BIQICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH H METOJIaMU;

CTaBUTH B (POPMYITUPOBATH COOCTBEHHBIC 337]a91 B 00PAa30BATEIHLHOM NEATSILHOCTH U KHU3HEHHBIX
CUTYaIUSX;

BBISIBIISITh TIPUIMHHO-CIICJICTBEHHBIC CBS3H U aKTyaJTM3UPOBATh 33/1a9y, BBIIBUTATh TUIIOTE3Y €€
pElICHHs, HAaXOAUTh apryMEHTHI JIJIS JJ0Ka3aTelIbCTBA CBOMX YTBEPKJICHUH, 32/1aBaTh MapaMeTpPhl U
KPUTEPHUHN PEIICHUS;

aQHAIM3UPOBATH TIOJTYUYCHHBIE B XO/€ PEIICHUS 33]Ia49d PE3yJIbTAThI, KPUTHUECKH OIICHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHAITPABIICHHBIN TIOMCK TIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS B
Ppo¢eCCHOHATIBHYIO CPEyY;

YMETh TICPEHOCHTh 3HAHUS B TTO3HABATEIIBHYIO U MPAKTHICCKYIO 00JIACTH JKU3HEICATEIIbHOCTH;

YMETh UHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIpe/yIaraTh OPUTHHAILHBIC TIOIXOBI U PEIICHUS, CTaBUTh TPOOJIEMBI
3aJIaud, JOITyCKAIONINe aJIbTEPHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHGOpMAIHH (TEKCTe Y4EOHOT0 TTOCOOMS, HAyYHO-
MOITYJIIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBAPSX M CIIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JTaHHBIX, B
WuTepHere), aHanm3upoBaTh HHGOPMAIUIO pa3IMIHBIX BUIOB U POPM MPEIACTABICHUS, KPUTUICCKU
OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYNBOCTb;

(bOopMyIHPOBATH 3aIIPOCHI M IPUMEHSThH Pa3IMYHbIC METOIbI IIPU TIOUCKE B OTOOpE OMOJIOTHUYECKO
nHpOpMaIMU, HEOOXOMMOH IS BBITIOJIHEHUS YYeOHBIX 3a71ay;

MPUOOPETATh OIBIT UCIIOIH30BaHMsI HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (hOPMY TpeACTaBICHHUS OHOIOTHYecKOr HH(pOopMaIuu
(cxemsbl, TpaduKu, AHArpaMMBbl, TaOIUIEI, PUCYHKH U JPYTOe);

WCII0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA MPH paboTe ¢ OMOJIOrHUeCcKOi HHPpOpMAaIIUEH:
MPUMEHATh XUMHUYECKHE, (PU3NICCKHE U MATEMAaTUICCKUE 3HAKU U CUMBOJIBI, ()OPMYJIbI, a00OpeBUaTypy,
HOMEHKJIATYpY, UCIOJIb30BATh U NMPEOOPA30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHl HHQOpMAIHK, HHPOPMALIMOHHOM OE301TaCHOCTH
JIMYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMU:

1) oGmeHue:

OCYIIECTBIISATh KOMMYHHKAITH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTE UITU
JIMCKYCCHU TIO CYIIECTBY 00CYKIaeMOi TeMbl (YMEHUE 3a7aBaTh BOMIPOCHI, BEICKA3BIBATh CYKIACHUS
OTHOCHUTEINILHO BBITIOIHEHUS Tpe/iaraeMoi 3aau, yUUThIBaTh HHTEPECHl U COTJIACOBAHHOCTD MO3UIUI
JIPYTUX YYACTHUKOB JIMATIOTa UITH IUCKYCCHH);



pacro3HaBaTh HeBepOaTbHbIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHUE COITUATIbHBIX 3HAKOB,
MPENOCHIIIOK BOBHUKHOBEHHUSI KOH(DIMKTHBIX CUTyallui, YMETh CMATYaTh KOH(IIUKTHI U BECTU
IIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOILEHUS U B3aUMO/ICHCTBHSI, TOHUMATh HAMEPEHHS IPYTUX
JIO/IEH, TIPOSIBIIATh YBOKUTEIBHOE OTHOIIIEHHE K COOSCEHUKY M B KOPPEKTHOU (hopme popMynupoBaTh
CBOM BO3pPaXKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

IIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON 1 HHIUBUIYaIbHOW paOOThI IpU PELICHUU
OMOJIOTHYECKO TPOOIIeMbI, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHHUS TPYIIOBBIX (HOpM
B3aUMO/JICHCTBUS MPU pelIeHNH y4eOHOM 3a/1auu;

BBIOMpATh TEMATHUKY U METObl COBMECTHBIX JEMCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4jieHa KOJUIEKTHBA;

MPUHUMATD L€ COBMECTHOMN JESITEIbHOCTH, OPraHU30BbIBAaTh U KOOPJIMHUPOBATH ACUCTBUSA 110 €€
JOCTHKEHHIO: COCTABJIATH IUIaH JEHCTBHIM, paCIpelessaTh POJIU ¢ y4ETOM MHEHNUH YYaCTHHUKOB,
00Cy’KJaTh pe3yibTaTbl COBMECTHOI pabOTHI;

OLIEHHMBATh KAYECTBO CBOETO BKJIAJA U KaXKJOI0 yYaCTHUKA KOMaH bl B OOIIUNA pe3yJIbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBbIE€ IPOEKTHI, OLIEHUBATh UJIEN C MMO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBIISATH O3UTUBHOE CTPATErMUECKOE TIOBEJICHUE B PA3TUUYHBIX CUTYALUSX, IPOSIBIISIT
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

OsyajeHHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH JCHCTBUAMU:

1) camoopraHu3zanus:

UCIOJIb30BATh OMOJIOTNYECKNE 3HAHUS JJIS BBISBICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYaLsIX;

BBIOMPATH HA OCHOBE OMOJIOIMYECKUX 3HAHUH LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX U IOCTYIKAaX I10 OTHOLIEHUIO K )KUBOU IIPUPOJE, CBOEMY 30POBBIO U 30POBbIO
OKpYKarOIIHX;

CaMOCTOSITENILHO OCYILECTBIISITh II03HABATEIIbHYIO AEATEIbHOCTb, BBISBIATH IPOOIEMbI, CTABUTH U
(bopMyarpoBaTh COOCTBEHHBIE 3aJjauil B 00pa30BaTEIbHOM AESTEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

CaMOCTOSITEJILHO COCTaBJISAITh IUIAH PEeIIEHUs IPOOIeMBbl C YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

Jie71aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO IIMPOKOM 3pyAULIMHU B pa3HbIX 007IaCTIX 3HAHUH,
IIOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTeNIbHBIN U KyJIbTYpHBIA YPOBEHb.

2) caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IeTh HaBbIKAMH [T03HABATEIbHOIN pe(eKCUH Kak OCO3HAHUS COBEPIAEMbIX NeHCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIOIb30BATh MPUEMBI peIeKCUN IS
OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PELICHMS;

YMETH OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHHUS 10 UX CHUKEHUIO;



IIPUHUMATh MOTUBBI U apI'yMEHTBI JPYTUX IIPU AHAIU3€E PE3YyJIbTaTOB ACSITEIBHOCTH;

3) npuHsATHE Cedsl U IPYTrUX:

MPUHUMAThH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB AEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO JPYTUX Ha OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3ULUH JIPYTOro YEJIOBEKa.
HNPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHBIE pe3ysibTaThl OCBOCHUSI COZIEpKaHus yueOHoro npeamMera «buonorus» Ha
yriIyOIEHHOM yPOBHE OPHCHTUPOBAHBI Ha 00eCIIeYeHIE MPOQPIILHOTO 00YUSHHS 00yYarOIIIXCs
6uonorur. OHY BKIIIOYAIOT: creruuyeckue st OM0JIOTMH HayyHble 3HAHUSL, YMEHUS U CIIOCOObI
JEUCTBUI 110 OCBOEHUIO, MHTEPIPETALMU U TPEOOPa30BaHUIO 3HAHUM, BUJIbI JESTEILHOCTH 110
MTOJTYYCHUIO HOBBIX 3HAHUH M UX TIPUMEHEHUIO B Pa3JINIHBIX YICOHBIX, a TAK)KE B PEATbHBIX )KU3HCHHBIX
cutyauusx. [IpeaMerHbie pe3ynbTarhl NPeACTaBICHBI [0 r0J1aM U3y4EHHUS.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUSI yueOHOTO npenmeta «buonorus» B 10 knacce nomKHbBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOpMHUPOBAHHH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B TO3HAHUHU 3aKOHOB IMPUPOBI M PEIICHUH
po0GJieM parroHaIbHOIO IPUPOIOTOIb30BaHUS, O BKJIA/I€ POCCUNCKUX U 3apyOek HBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIaJICHUE CUCTEMON OMOJIOrMYEeCKUX 3HaHUM, KOTOpasi BKIIFOYAET: OCHOBOIIOIArarolie
OMOJIOrMYecKre TEPMHUHBI U OHATHS (KU3Hb, KJIETKa, OPraHnu3M, MeTaboJIn3M, FTOMEOCTa3s,
caMoperyJIsiIus, CaMOBOCIIPOU3BEICHHE, HACIIECTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE),
ounonornueckue Teopuu (kiaetounas teopus T. [lIBanna, M. Illneiinena, P. Bupxosa, xpomocoMHas
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o ieHTpax MHOrooOpas3us u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€IMHOOOPa3Hsi MIOTOMKOB MEPBOT0 MOKOJICHHUS,
pacllernyeH s, YUCTOThl FaMeT, He3aBUCUMOT0 HaclieoBanus ['. Menzens, TOMOJIOTHYECKUX PSAAOB B
HacyencTBeHHoM n3MenunBocty H. Y. BaBuiosa), npuHUIunbl (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAyYHOTO IMO3HAHUS, UCIIOIb3YyEMbIX B OMOIOTHYECKIX
HCCIIEIOBAHMX KUBBIX OOBEKTOB (OMHCAHUE, U3MEPEHHE, HAOII0ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCNATH CyIIECTBEHHBIE IPU3HAKU: BUPYCOB, KIETOK TPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM UKCIIe OaKTepuil, TpuOOB, paCTeHUH, ) KUBOTHBIX
U 4eJIOBEKa, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PAaCTEHMIA, )KUBOTHBIX, YEJIOBEKA, MIPOLIECCOB
KU3HEJEeATENIbHOCTH, TPOTEKAOLIUX B OpraHU3Max PacTeHUM, )KUBOTHBIX U Y€IOBEeKa, OMOIOTHUECKUX
IporieccoB: 0OMeHa BelecTB (MeTaboIM3M ), MPEeBpaIeHUs SHEPTHH, OPOXKEHHUS, aBTOTPO(PHOTO U
reTepoTpoPHOro TUMOB MUTaHUs, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a, raMeTOreHesa,
AMOpHOreHe3a, MOCTIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOKEHUS, UHIUBUYaJIbHOTO PAa3BUTHSI OpraHM3Ma
(oHTOTEHEe3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3HCca, HICKYCCTBEHHOT0 0TOOPA;

yMEHHE YCTaHaBJIMBATh B3aMMOCBS3U MEXK/y OpraHOMIaMH KJIETKH U UX (PyHKUUAMHU, CTPOCHHEM
KJIETOK Pa3HbIX TKaHeW U uX QYyHKIUAMU, MEKTy OpTaHAMH U CUCTEMaMH OPTaHOB Y PaCTeHUH,
KUBOTHBIX U YeNOBEKa U X QYHKIUSIMU, MEXKIY CHCTEMaMU OPraHOB U UX (PYHKIUAMU, MEKY dTaraMu
oOMeHa BeIIeCTB, dTalmaMH KJIETOYHOTO 1IUKIIA ¥ )KU3HEHHBIX IUKIIOB OPraHU3MOB, dTallaMu
AMOPUOHATEHOTO PAa3BUTHSL, TEHOTUIIOM U (DeHOTUTIOM, (PEHOTHIIOM U (paKTOpaMHU Cpelibl OOUTAHMUS,

YMEHHE BBISBISATh OTJIHMUUTEIbHBIE MPU3HAKH KUBBIX CUCTEM, B TOM UHCJIE€ PACTCHUMN, )KUBOTHBIX U
YeNoBeKa;



YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTUYECKYH0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl I0Ka3aTeJIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pelIaTh OMOJOTHYECKHUE 3a/Ia4H, BBISBIISTh IPUIUHHO-CIICICTBEHHBIC CBSI3U MEKITY
HCCJIeyeMBIMU OMOJIOTHYECKUMH MPOIECCAMH | SIBIICHUSIMHU, JIeaTh BEIBOJIBI M POTHO3bI HA OCHOBAHHUH
MOJTyYEHHBIX PE3yIbTaTOB;

YMEHUE BBITIOJHATH Ja00paTOPHBIC U IPAKTHYECKHE PabOTHI, COONIFOIATh TIPAaBHIIa IPH paboTe ¢
y4eOHBIM 1 J1a00paTOPHBIM 000PYIOBAaHUEM,

YMEHUE BBIJIBUTATh TUIIOTE3bI, POBEPSATH UX IKCIIEPUMECHTATLHBIMH CPEICTBAMU, (POPMYIUPYS
LI€JTb UCCIICI0OBAHMS, AHAIIM3UPOBATH MOJTYyUYEHHBIE PE3YIbTAThI U JIeJIaTh BHIBOIbL;

YMEHHE y4acTBOBATh B YU€OHO-HUCCIIEIOBATENLCKOM paboTe 1o OMOIOruu, SKOJIOTUH B MEAULINHE,
MIPOBOIUMOMN Ha 0a3e MIKOJIBHBIX HAYUYHBIX OOIIECTB, U IMyOJIMYHO MIPEICTABIATH MOTYyYEeHHbIE
pe3yabTaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHE OIEHUBATh STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIICIOBAHUN B 00J1aCTH OUOJIOTHU U
MEIIUIIUHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTUIOOTBOPEHNUE, HAIIPABICHHOE N3MEHEHUE TeHOMA U
CO3/JaHUE TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBHIOOP Oyayiiel npodeccuoHaIbHOU NeATEIbHOCTH B
00sacTu OMOJIOTUH, METUIIUHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEIBCKOTO X035HCTBA, TTUIIIEBOI
MPOMBIIIJICHHOCTH, YTITyOJIATh MMO3HABATEIHHBIA HHTEPEC, HAIPABJICHHBI HA OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH TPO(ECCHH U MPOI0JIKEHNE OMOJIOTHYECKOT0 00pa30BaHus B OpraHU3alHsIX CPeTHETO
po(hecCHOoHaNBHOTO U BBICIIETO 00pa30BaHUsl.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» B 11 Kiacce nOTKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAYYHOI KapTUHBI MUPA, B IIO3HAHWN 3aKOHOB MPUPOJIBI U
PELICHUH SKOJIOTMUECKUX MPOOJIeM YeIOBEYECTBA, a TAKKE B PELICHUH BOIIPOCOB PAllMOHATILHOTO
MIPUPOJAONOIB30BaHNUS, U B (JOPMUPOBAHUU [ICHHOCTHOI'O OTHOIICHUSI K IPUPOAE, OOLIECTBY, YETOBEKY, O
BKJIQJIC POCCHICKUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIETh CUCTEMOI1 OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKIIOYAET ONpeAeTeHUs U
MMOHUMAaHKE CYIIHOCTH OCHOBONOJIATAIOIIUX OMOJIOTHYECKMX TEPMUHOB U MOHATUH (BHII, IKOCHCTEMA,
ounocdepa), Onomornueckue Teopuu (3BosronronHas Teopus Y. JlapBuHa, CHHTETHYECKAsT TEOPHS
aBonmronun), yueHus (A. H. CeBepiioBa — o myTsx ¥ HampaBiieHUsX Botonud, B.U. Bepranackoro — o
6uocdepe), 3akoHbl (reHeTuyeckoro pasHoBecus [xx. Xapau u B. BaitnGepra, 3apopIiieBoro cxoacraa
K. M. bapa), npaBwia (Mmuanmyma 1O. JInbuxa, 5K010rn4ecKkoit mupamMuabpl SHEPTUHN ), TUTTIOTE3bI
(runotesza «mupa PHK» V. I'unbepra);

yYMEHHE BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOTO TIO3HAHUS, UCTIOIB3YEMBbIMU B OMOJIOTHYECKUX
HCCIIEIOBAHUX KUBBIX O0BEKTOB M SKOCHCTEM (OMHCaHue, H3MEpPEeHHe, HaOII0IeHHE, SKCIIEPUMEHT),
crioco6aMu BBISIBJICHUS U OLIEHKU aHTPOTIOT€HHBIX U3MEHEHUI B IPUPOJIC;

yYMEHHE BBIJCIATH CYIECTBEHHbIC IPU3HAKHI: BUI0B, OMOTr€0IIEHO30B, SKOCUCTEM U OHochepsl,
CTaOMIM3UPYIOIIETO, ABIKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOT0 0TO0PA, alJIONAaTPHUECKOTO U
CUMIATPUYECKOTO BHI000Pa30BaHMUSI, BIUSHUS ABMKYIIMX CHII DBOJIONUU Ha TeHO(OH/I MOy SN,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K cpejie OOMTaHUs, YUepeIOBaHUS HAPABICHHI SBOIOIHH,
KpyTroBOpOTa BEIIECTB M IOTOKA SHEPTHH B SKOCHCTEMAX;

yYMEHHUE yCTaHaBIMBATh B3aUMOCBS3U MEXAY IIPOLIECCAMHU SBOJIIOLNH, IBUKYIIIMMHU CHIIAMU
aHTPOTOTeHe3a, KOMIIOHEHTaMH Pa3IMYHbIX YKOCUCTEM U MPUCTIOCOOTCHUSIMHU K HUM OpTaHU3MOB;



YMEHHUE BBISBIATH OTJIMUUTENbHBIC IPU3HAKH JKUBBIX CHCTEM, ITPUCIIOCOOICHHOCTh BUIOB K Cpesie
oOuTaHus, a0MOTUYECKUX U OMOTUYECKHX KOMIIOHEHTOB SKOCHUCTEM, B3aUMOCBS3€i OPraHn3MOB B
cooO1ecTBax, aHTPOIIOT€HHBIX N3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY ISl JOKAa3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CHCTEMATUUECKUX TPYIII, B3aUMOCBS3H
OpPraHU3MOB U CpeJibl OOMTAaHUS, EAMHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH COXPaHEHMUSI
MHOT000pa3us BUJIOB U IKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHUS IMPUPOJIBI U YEIIOBEUECTBA,

yMEHHE peniaTh OMOJOTHUYECKHE 3a/1a4H, BBISBIATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEKIY
HCCIIETyeMbIMU OMOJIOTMYECKUMHU MIPOLIECCAMU U SBJICHUSIMU, JI€JaTh BHIBO/IbI M IPOTHO3bI HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U IPaKTHUUECKUE pabOThI, COOMI0OaTh MpaBuia npu padorte ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM,;

YMEHHE BBIJIBUTATH TUTIOTE3bI, IPOBEPATH MX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH, (HOPMYIHPYSI
1L[eJ1b MCCIIEI0BaHNs, aHAJIM3UPOBATh [TOJIyYEHHbIE PE3YJIbTAThI U J€NIaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBATh B yUeOHO-UCCIIEIOBATEILCKON paboTe o OMOJIOTHH, 3KOJIOTUN U METUIIMHE,
MIPOBOJAMMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U MyOINYHO MPEICTABIATh 1OITyYCHHbIE
pe3yabTaThl HA YYCHHYECKUX KOH(EPEeHIINSX;

YMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKICHUH KU3HU, YEJIOBEKa M YEJI0OBEYECKUX pac,
0 MPUYMHAX, MTOCJIEICTBUAX U CIIOCO0aX MPeJOTBpAIIeHUs INI00aNbHBIX U3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIN BBIOOp Oyayielt npodeccuoHaibHON AeSITETbHOCTH B
o0acTu OMOJIOTUH, SKOJIOTHUH, TPUPOAONOIB30BAHUS, METUIIUHBL, OMOTEXHOIOI MM, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO X0341CTBA, MUILIEBON MPOMBILIUIEHHOCTH, YTIyOIsSITh TO3HABATENbHbIN HHTEPEC,
HalpaBJICHHbIA HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH NMPO(eccCHH U MPOa0IKEHHE ONOIOTHYECKOTO
00pa3oBaHMs B OpraHU3ANMAX CPEAHETO MPOPECCHOHATILHOTO U BBICIIEr0 00pa3oBaHMsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
1 buosnorus xak Hayka
2 JKuBBIE CHCTEMBI M X H3YUYCHHE
3 buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue 1 GyHKINH KIETKU 8
5 OOMeEH BeIecTB U MPEBpaIleHNE YHEPTHH B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIIETKH 6 1
Crtpoenue u (yHKIIMH OPTaHU3MOB 17 15
10 Pa3MHOXeHNE U pa3BUTHE OpPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEJACTBEHHOCTH U 5 05
M3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOIOTHUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3aporkJIeHUE ¥ PA3BUTHE IBOJIOIMOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTHH
MuxkposBoonus U €€ pe3yIbTaThl 14 2
MaxkposBoTronust i €€ pe3yIbTaThl 6
[TponcxoxaeHue U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emie
5 [TpoucxoxaeHne YemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOrusi — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollei cpeaoi
Opranu3Mebl ¥ cpeqa OOUTaHUS 15
DKOJIOTHS BUJIOB U TOMYJISIIUAN 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbpHas 3KkocHCcCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Bbrnomornsa xak KoMIIJIeKCHas HayKa U KaK
4acTh COBPEMEHHOI'0 00IIecTBa

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI opranu3anys )XUBBIX CUCTEM

WcTtopust OTKPBITHS U NU3YUYEHHSI KIIETKU.
Kiterounas Teopus

MeTo1p1 MONEKYISIPHON U KIIETOYHOM
ounonorun. [IpakTrueckas padora «M3ydenne
METOJIOB KJIETOYHON OHOIOrHH
(xpomatorpadus, anexrpodopes,
muddepeHnnanbHOe EHTPUPYTHPOBAHUE,
[11IP)»

0.5

XUMHAYECKHAH COCTAaB KIIETKU

MI/IHCpaJ'IBHI)IC B€IICCTBA KJIICTKH, UX
Oouoioruyeckas PpoOJib

Opranuyeckue BelecTBa KIETKH — OEIKU.
JlabopaTtopHas padora «OOHapyx)eHHE
OETTKOB C TTOMOIIbIO KAY€CTBEHHBIX PEAKIIHID)

0.5

CoiicTBa, K1accupukanys u GyHKIUN
OenkoB




OpFaHquCKHe BCIICCTBA KIICTKH —

10
YTIIEBOIBI

11 Oprannydeckue BenecTBa KISTKH — JIMITHIbI
Hyxneunossie kucnotsl. JJHK n PHK.

12 JlaboparopHuas padota «VccienoBanme 05
HYKJIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pyakiun ATO. [Ipyrue
Hykineozunrpudocparel (HTD)

14 CexBenuponanne JJHK. MeTonbl reHOMUKH,

TPAHCKPUIITOMHKH, TPOTEOMHUKHI

15 MeTtob! CTPYKTYpHON OHOIOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CrpoeHune 3yKapuOTHYECKOU KIETKH.

17 [TpakTuueckas pabora «M3yueHnrue cBOWCTB 0.5
KJIETOYHOU MEMOpaHBI»

18 [ToBepXHOCTHBIN anmapaT KJICTKH
OpHoMeMOpaHHbIE OPTaHOU bl KIIETKH.

19 [IpakTuueckas padota «M3yueHue IBIKCHHS 0.5
LUTOILIA3MbI B PACTUTENIbHBIX KJIETKAX)»

[ToryaBTOHOMHBIE OpTaHOU Bl KIETKU:

20 MUTOXOHAPUH, mnacTuabl. Jlaboparopuas 05
pabota «HccnenoBanue mia3Monn3a u '
JETIIa3MOJIH3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHouibl KIETKU

22 Crpoenue u pyHKIUH s7pa




23

CpaBHHTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlaboparopHas pabota «3yueHnue
CTPOCHUS KIJICTOK pa3JINYHbIX OPraHu3MOB»

0.5

24

ACCUMWIISITIVS ¥ TUCCUMUISALINAS — JIBE
CTOpOHBI MeTaboau3Ma. Turer oOMeHa
BEILIECTB. WK KaTajasbl)» JlaboparopHas
pabora «3yueHue KaTaauTHIECKON
aKTUBHOCTH ()epPMEHTOB (HA MpUMeEpe
aMHJIa3bI

25

@epMEHTATUBHBIN XapaKTep peakui
KJIleToyHOro Metabonu3ma. JlabopaTopHas
pabota «M3yuenue pepmMeHTaTUBHOTO
paciierieHus IepoKCUaa BOAOPOIa B
PACTUTENIBHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBIN THI OOMEHA BEIIECTB

28

dortocunTe’

29

XemocuHTe3. JlaboparopHas padota
«CpaBHeHHE TTPOIIecCOB POTOCUHTE3A U
XEMOCHHTE32)

0.5

30

AnHa3poOHbIe OpraHu3Mbl. Buibsr OposkeHwusl.
JlaboparopHas pabota «CpaBHeHHE
MIPOIIECCOB OPOKCHUS M IBIXAHUSD)

31

AdpoOHbBIE OPraHU3Mbl. JTaIbI
SHEPreTHYECKOro oOMeHa

32

DHeprust MeMOPaHHOT'O TpaIueHTa IPOTOHOB.
Cunte3 AT®: pabota nporoHHOI ATO-
CUHTA3bI




33

Peaknuu MaTpuyHOro cUHTE3a

34 Tpanckpunuus — marpuunslii cuare3 PHK

35 Tpancusius u e€ dTarbl

36 Komuposanue amuHOKHCIOT. Posis pubocom
B OMocuHTe3€e OenKa

37 Opranuzanus reHomMa y mpoKapuoT 1
3YKapuoT

38 MornekyJIsipHbIe MEXaHU3MBbI SKCIIPECCHH
T'CHOB Y 3YKapHOT
Bupycbl — BHeKIIeTOUHBIC (DOPMBI KU3HH U

39 oOnuratHele napa3uTsl. [IpakTuueckas 0.5
pabota «Cozmanne MO BUPYyCa»

40 BupycHblie 3a001eBaHUS YeI0BEKa,
YKUBOTHBIX, PACTCHHI

41 HanorexHomornu B OMOJIOrUY U MEIUIINHE

42 JKU3HEHHBIN UK KIETKH

43 Martpuusnsiii cuate3 JJTHK
Xpomocomsl. JTaboparopHas paboTa

44 «M3y4yeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHue KICTKH — MHTO3
Tuns! knetok. KapnokuHes U IUTOKKHES.

46 JlabopaTopHnas pabora «Habmronenne Murosa 05
B KJIETKaX KOHUMKA KOpEIKa JykKa (Ha '
TOTOBBIX MUKpPOIIpernapaTax)»

47 Perynsius >KM3HEHHOTO IIUKJIA KJIETOK

48 OpranusM Kak eIMHOE LIETI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 1 0.5
«M3ydyenune TkaHel pacTeHUN
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHuas pabota «/3ydeHne TkaHen 1 0.5
KUBOTHBIX)»
Opranel. Cucremsl opranos. JlaboparopHas

o1 pabota «M3yueHnue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBI>KEHUE OPTaHN3MOB

o4 [Intanne oprann3zMoB 1

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX. 1
[MumeBapuTenbHAs CHCTEMA YEIOBEKA

56 JIpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX H 1
9eoBeKa

58 TpancnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cricTema Mo3BOHOYHBIX 1
KHUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3smMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cuctema 4enoBeka 1

63 Pa3znpaxxuMocTh U peryJsiius y OpraHu3MoB 1

64 I'yMopanbHas perymnsius 1 SHIOKpUHHAs 1
crcTeMa JKUBOTHBIX M YelloBeKa

65 @DopMBl pa3MHOKEHUST OPraHU3MOB 1

66 [TonoBoe pa3zmMHOXkeHUE




67

Meiio3s

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
HOJIOBBIX KJIeToK. JlabopaTopHast pabota
«M3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

NHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTC€HE3

70

3akyajKa OpraHoB U TKaHEH U3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas
pabota «BrIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap01151me171 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOXeHME U pa3BUTHE PACTEHUI.
JlabopatopHas padora «CTpoeHHE OpraHOB
Pa3MHOXKEHHUSI BBICIIUX PACTEHUI

0.5

73

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH
KaK HayKH

74

OCHOBHBIC TIOHSITHS] U CHMBOJIBI T€HETHUKH.
JlaGopaTopHas padora «JIlpo3zoduia kak
00BEKT TCHETUYCCKUX HCCIICIIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HaCleOBAHUS MTPU3HAKOB.
MounorubpuaHoe cKkpeuuBaHue.
[IpakTnueckas pabota "H3ydenue
PE3yJIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y apo3oduist”

0.5

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,I[HOFO
CKpCUIUBAaHUA




AHnamuzupyrolee ckpemrBanue. Henonnoe

77 1
JOMUHUPOBAHHE
JurubpunHoe ckpeuruBanue. [Ipakruaeckas
78 pabota «/3ydeHne pe3yIbTaToB 1 0.5
IUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HITB»
79 [{uTomornyeckue OCHOBBI JUTHOPUTHOTO 1
CKpEIIUBAHUS
80 CueruieHHOE HacJIeJIOBaHHUE MTPU3HAKOB 1
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 1
82 I'enernka mosa 1
83 I'eHOTHT Kak [EIOCTHAS CHCTEMa 1
84 ['eHeTM4eCKMiT KOHTPOJIb PA3BUTHS 1
pacTeHHIA, )KUBOTHBIX U YeJIOBEKa
85 M3MeH4YnBOCTh NMpU3HAKOB. BHibl 1
U3MEHUYUBOCTH
86 MoaudukannmoHHass K3MEHUYNBOCTh 1
BapuanonHslii psj v BapuauoHHas
kpuBas. JlaboparopHas pabota
87 «HccnenoBanne 3akOHOMEPHOCTEN 1 05
MOAU(PUKAITMOHHOM U3MEHUYHUBOCTH. '
[TocTpoeHue BapuaimoHHOTO psija U
BapHalMOHHON KPUBOH»
88 I'enoTunuyeckasi U3MEHYUBOCTb. 1
Komb6unatuBHast ”3MEHYUBOCTh
MyTannoHHast ©3MEHUYUBOCTh. [IpakTuyeckas
89 pabota «MyTarun y apo30¢puisl (Ha 1 0.5

TOTOBBIX MHKpOIpEnapaTax)»




3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpoLecca.

90
DONUTeHeTHKA U STTUTEHOMUKA
01 I'eneruka yenoseka. [IpakTudeckas padora 05
«CocraBieHe H aHATN3 POAOCIOBHOIN '
92 MeToabl METUITMHCKOW TeHETUKH
3HaueHNEe MEIUIIMHCKON TCHETUKH B
93 MIPEIOTBPANIECHUH | JICYCHUN TEeHETUICCKIX
3a00J1eBaHU YeIOBEKa
OCHOBHBIC TIOHSATHUS CEJICKIIHH.
94 JlabopaTopnas pabora «3yueHue copToB 05
KyJIbTYPHBIX PACTCHUH U TTOPOJT JOMAITHIX
KUBOTHBIX)»
MeTopl CEeNeKITMOHHOM pabOTHI.
95 JlabGopatopHas paborta «/3yueHue MeTo10B 0.5
CEJIEKIIMU PACTECHUIN
JIOCTHXKEHUS CENEKIIUU PACTEHUI 1
96 *KUBOTHBIX. [IpakTHueckas padora
«ITpuBHuBKa pacTeHuUiD
97 CoxpaHenue, U3y4yeHHE U UCTIOJIb30BAaHUE
TeHEeTUYECKUX PECYPCOB
buoTtexHonorus kak Hayka 1 OTpacib
98 npou3BojicTBa. [IpakTnueckas pabora 0.5
«M3yueHue 00bEKTOB OMOTEXHOIOTUIY
99 OcHoBHbIE HAMpPaBICHUS CHHTETUYECKON
ouonoruu
100 XpOMOCOMHasl U T€HHAs1 HHXEHEPUs
101 MeauiHcKre OHOTEXHOIOT NI




102

PesepsHbiit ypok. [loBTOpenue, 06001eHue,
cUCTEeMaTu3alusl 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpopirre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 OontonnonHas teopus Y. Jlapsuna 1
5 JIBroKyIMe CHIIbl ABOJIIOIMU BHIOB 110 Y. 1
JapBuny
3 Bopnba 3a cymecTBoBaHuE, €CTECTBEHHBIN U 1
UCKYCCTBEHHBIH 0TOOP
4 DOopMUPOBAHUE CUHTETUYECKON TEOPHH 1
ABOJIIOLINU
5 DTansl 3BONIOIMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOIUS U MaKPOIBOJIIOLIHS
5 [Tomynsius — sneMeHTapHas eAMHULIA 1
HBOJIIOLINU
3aKkoH reHeTH4ecKoro paBHoBecus k.
7 Xapau, B. Baitnb6epra. JlabopaTopHas 1 05
pabota «BplisiBIeHUE U3MEHYUBOCTH Y '
0co0eli 0IHOTO BUa»
8 DnemMeHTapHbIe (PAKTOPHI HIBOIOLUN 1
9 Dddext ocHoBarens. Ipdekt OyTHUIOUHOTO 1
TOPJIBIIIKA
10 Murpauyu. V30101 nOmyJIsiuin: 1
reorpaduueckas, buonormueckas
11 EctecTBeHHBII 0TOOp — HaIpaBIsAIOMIUN 1

(baxTOp 3BONIIOLUU




12

[TosoBoit 0TOOP

13

[TpucnocoOaeHHOCTh OPraHU3MOB Kak
pe3ysbTaT MUKpo3Boonuu. JlaboparopHas
pabota «3ydenne apoMopdo30B u
MMO0AIANTALMM Y PACTEHUHN U )KUBOTHBIX)

0.5

14

[Ipumepsl npucnocodaeHU y OpraHn3MoB:
Mopdoioruieckue, Gu3noI0ruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHast pabota «IIpucnocobnenus
OpPraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopatopHas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPHTEPHIOY»

0.5

16

CrpykTypa Buaa

17

BunooOpa3oBanue Kak pe3ybTar
MUKPOAIBOIIOIIH

18

CBi13p MHKPO3BOJIFOIHUHU 1 SIIUACMHUOJIOI NN

19

Makposostonus. [laneonTonornueckue
METO/Ibl U3yUCHHUSI SBOJIOLUH

20

BHOFCOFpa(bH‘IeCKHe MCTObI NU3YUYCHUA
3BOJIIOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/Ie U CPAaBHUTCIIBHO-
MOp(bOJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YyUYCHUA
9BOJJIOIIMH

22

MOJ'IGKYJ'IHpHO'l"eHeTI/ILIeCKI/IC,
OMOXMMUYECKHE U MaTEMAaTHUECKUE MCETOBbI
HU3YYCHUS 3BOJIFOIIUU




23

OO01mre 3aKOHOMEPHOCTH JBOJTIOIHH

AnantuBHas paaguanus. HepaBHOMepHOCTh

24 TEMITOB IBOJIOLIUU

o5 Hayu4Hbie runoTe3sl IPOUCX 0K ICHUS YKU3HU
Ha 3emie

26 JloHaydHBIC MPEACTABICHUS O 3aPOXKICHUH
KU3HH

97 OCHOBHBIE ATAITBl HEOPraHUIECKOU
IBOJTIOIHH

28 ['umoTe3sl 3apOKICHUS )KU3HA
HcTopust 3emMiti 1 METOIBI €€ H3YUYCHHUS.

29 Jlabopatopnas padora «3ydueHue u 05
OIMMCAaHNE UCKOTIAeMBIX OCTAaTKOB JPEBHUX '
OpPTaHU3MOBY

30 HauanpHbie 3Tanbl opraHUuIecKOi BOTIOINT

31 DBOJTIONHS DYKApPUOT
OCHOBHBIE ATaITbI YBOJIOIUH PACTUTEILHOTO

39 mupa. [Ipaktudeckas padora «3yueHue 05
0COOEHHOCTEH CTPOCHHUSI PACTCHHUI Pa3HBIX '
OTIEIIOBY

33 OcHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO
MUpa
DBorOIMS KUBOTHBIX. [IpakTHyeckas

34 pabota «/3ydyeHne ocOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTHe xu3HM Ha 3eMIie 1Mo paM U

nepunoaam




MaccoBsie BbIMUPAHUA — DKOJOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO
37 CoBpeMeHHbIN KOJOTUYECKUI KPU3HUC, Er0
0COOCHHOCTH
38 CoBpeMeHHAs CHCTEMa OPraHUIECKOTO
MIPOIILIOTO
39 OCHOBHBIE CUCTEMATUICCKHUE TPYIIITHI
OpPTraHU3MOB
40 AHTpOIOJIOTHUSI — HayKa O YeJIOBEKe
41 PasButHe npeacraBiaeHui 0 MPOUCXOKACHUN
YyelIoBeKa
MecTo denoBeKka B CUCTEME OPraHUIeCKOTO
42 mupa. Jlaboparopnas padota «3ydenne 05
0COOEHHOCTEH CTPOEHUS CKelleTa YeIOBEKa, '
CBSI3aHHBIX C MPSIMOXOKICHUEM»
43 JIBOKyIIIHE CHIIBI aHTPOIIOTEHE3a
44 CooTHOIICHHE OMOJIOTMYCCKHUX H
COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E
45 OcCHOBHBIE CTaJMH AaHTPOIIOTEHE3a
46 [TameoreHerrka 1 majacoreHOMHKA
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue packl. [IpakTuyeckas padora
48 «M3yueHue KOJOTHYEeCKUX afanTainun 0.5
YeJI0BEKay
49 MeX TUCIUTUTMHAPHBIE METO/TBI
AHTPOTIOJIOTUHI
50 3apokIeHUE U pa3BUTHE YKOJIOTUN




Meronp! 3konorun. JlaboparopHas pabota

o1 «M3ydyeHne MeTo10B IKOJIOTHYECKUX 1 0.5
HCCIEA0BAHUIN

59 3Ha4YeHNe YKOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Okosorndyeckue haxTopbl 1
Abuorunyeckue gaktopsl. CBET Kak

54 skonoruyeckuii paxrop. JlabopaTopHas 1 05
pabota «BrisiBneHue nprucnocobaeHui '
OpPTaHU3MOB K BITUSTHHIO CBETa»
AbuoTtnueckue daktopsl. Temmneparypa kak

55 skonorudeckuii paxrop. JlabopaTopHas 1 05
pabota «BrisiBnenue nprucnocobaeHuit '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»
AlGuoTtnueckue GhakTopsl. BiaxkHOCTH Kak

56 sKonoruyeckuii pakrop. JlabopaTopHas 1 05
paboTa « AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTaHU»

57 Cpenpl 0OMTaHUS OPTraHU3MOB 1

58 buonorunueckue puTMbl 1

59 JKuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue dakTopsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIS CyIIECTBOBAHUSI OPraHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTHYeCKHEe XapaKTepUCTUKU nomyssauuun | 1




OcHOBHBIC TTOKA3aTSIN MOMMyJIAIHUU

63 YHCIIEHHOCTb, TUIOTHOCTbD, BO3pAcTHAS U
MOJIOBAst CTPYKTypa
OcCHOBHBIE TIOKA3aTEIIN TOIYJISIIIHH:

64 POKIAaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTH, MUTPALIAN

65 DKojoru4eckasi CTpyKTypa nomnyJisiuu

66 JlnHaMuKa TOMYJISIAHA U €€ PEeryJIsIus

67 KpuBbie pocTa YUCIIEHHOCTH TIOMYJISITHH.
KpuBbie BEDKHBaHHS
Dkosoruveckast Hama Buaa. JlaboparopHas

68 pabota «IIpucrocoOIeHHS CeMSIH pacTCHHMA 0.5
K paccesieHUIO

69 Bun xak cucrema momyssiuit

70 3aKOHOMEPHOCTH MOBEJICHUS U MUT Al
JKHUBOTHBIX

71 Coo0111ecTBO OpPraHu3MOB — OHOIICHO3

72 DKocHCTeMa KaK OTKpBITask CHCTEMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHCTEME

74 OCHOBHBIE ITOKa3aTEIN IKOCHCTEMBI

75 DKOJIOTUYECKUE MUPAMUJIBI

76 N3menenus cooOI1ecTB — CyKIECCUU

= [TpupoaHbIe S5KOCUCTEMBI. DKOCHUCTEMBI 03P
U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

TYHJp, JIECOB, CTEIEH, ITyCTHIHb




79

AHTpOHOFeHHBIC 9KOCHUCTCMBI

Ypboskocucremsr. [Ipaktudeckast pabota

80 0.5
«M3yuenue u onucanue ypO0o3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aUMOJICICTBUI OpPraHU3MOB B
9KOCHCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, TIOYJISIIIHOHHOM 1
HKOCHCTEMHOM YPOBHSIX

83 buocgepa — obureranerapHas 0601049Ka
3emiu

84 VYyenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOCHEpPHI

86 KpyroBopoTs Bemiect u
OMOreOXMMHYECKHUE IUKITBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyILIn

88 YcroitunBocTh 6uocheps

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUYHHBI

90 BozneiicTBue uenoBeka Ha Guochepy

o1 AHTpPONIOreHHOE BO3/ICHCTBUE HA
pPacCTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupobl

93 OcCHOBHBIE TPUHIHUITBI YCTOWYHUBOTO

Pa3BUTHUA YCIIOBCYCCTBA U ITPUPOIABL




PanronansHoe mpUpOIONOIL30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOT0 Pa3HO00pasus 1
3emin

95 O600mmenne o Teme « MUKPOIBOIIOIHS 1 €€ 1
pe3yabTATHDY

9 O600mmenune o Teme «MaKkpOodIBOIIONHS U €€ 1
pe3yabTaTHD»

97 O6061eHue no teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMIIe»

98 O606menue o teme «IIpoucxoxaeHue 1
YeJI0BeKa — aHTPOTIOTEHE3)»

99 O06001eHne TI0 TeMe «IKOJIOTHUS — HAyKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)
O6006menune o Teme «OpraHu3Mbl U cpefia

100 1
oOuTaHUS»

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTY IS

102 O6006menue o reme «buocdepa — 1
ri100abHAst SKOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME | 102 7.5




YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOUECCA
OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIBI /IS YHEHUKA

* buonorus 10-11 knace (mpodunbHelit ypoBens)/ [laceunnk B.B, Kamenckuii A.A., Pyoros A.M.
Axunonepnoe obmectBo «M3narenscrBo «lIpocsemenue» 2021r

[Ipunoxenue

Wrorosas koHTponbHas paboTa

1. HazoBure opranoun, n300paxxéHnblii Ha cxeme? Ero cTpykTypsl, 0603HaueHHble nudppamu 1, 2, 3 u ux
¢ynxuu. Kaxoii mpoliecc IporucXoauT B 3TOM opraHoue?

[IpaBusbHBIC OTBETHI (AIEMEHTHI):
TJIACTU/IBI, XJIOPOILIACT
1-THK,
XpaHUT HACJIEJICTBEHHYIO HH()OPMALIHIO
2-TUJIaKOUJIbI B TpaHax,
cBeToBas ¢aza porocuHTE3a
3-cTpoma,
BHYTPEHHSIA Cpejia XJIOpoIuiacTa
dboTocunTE3
Kputepuit onenuBanus:

3-4 anemenTa — 1 Gamn

5-6 aeMeHTOB — 2 Gamia

7-8 ameMeHTOB — 3 Oaia

NG~ WNE

2. PaCCMOTpI/ITC MMPEAJIOKCHHYIO CXEMY KJ'IaCCI/I(bI/IKaI_II/II/I peaKHI/Iﬁ MAaTpUYIHOI'0O CHHTEC3a. 3anummure B
OTBCTC HpOHYH_[eHHHﬁ TCPMUH, 0003HaYEHHBIN HA CXEME BOIIPOCUTCIIbHBIM 3HAKOM.

CHHTE? / PelUmHKargist
HYKIEHHOBLIX
/ KHCIIOT \\ b
PeariHH :
MAaTpHYHOTO
CHHTe32 \
Cuures Oemka

Kputepuii orieHuBaHUs: TOIDKEH ObITh yKa3aH €MHCTBEHHBIN MpaBUIbHBIN — 1 Gasn
IIpaBuibHbI OTBET — TpaHCKpUIILUA

TpaHcrsms

Y




3. YCTaHOBHUTE COOTBETCTBUE MEXIY XapaKTEPUCTUKAMH U KJacCaMHU MOJIEKYJI, IPUMEPBI KOTOPBIX
n300pakeHbl Ha pUCYHKaX. 3anumuTe nudpsl 1 1 2 B mopsaKe, COOTBETCTBYIOIIEM OyKBaM.
A) MOXET BXOJIUTh B COCTaB Kpaxmasa
b) sBnsercs nonumepom
B) umeeT TpeTHUHYIO U UETBEPTUUHYIO CTPYKTYPY
I') cocrouT U3 aMMHOKHUCIIOT
J1) HE COAEPKUT a30T
E) cmyxuT 1 3anacaHusi 3HEpruu

D CH,OH 2)

[IpaBunbnerit otBeT: A—1,6-2, B2, I'-2, 1-1,E-1

Kpurepwuii orieHUBaHUS: TOJDKHBI OBITH BEPHO OTIPEENIEHBI ITU(PHI, COOTBETCTBYIOMINE OyKBaM.
2 — Oayuta 3a BCce MPaBWIIBHBIN OTBETHI,
1 Gann — 3a 4 NpaBUIIBHBIX OTBETA,
0 GayyoB — B APYTUX CITydasx

4. YcTaHOBUTE COOTBETCTBHE MEXKIY BEIIECTBAMH, IIPOIIECCAMH U CTAMSIMUA KJIETOYHOTO JIBIXaHWS,
0003HAaYEHHBIMU [IU(PpaMU Ha cXeMe. 3auIIuTe UPPhI B MOPSAKE, COOTBETCTBYIOIIEM OyKBaM.
A) TiIrI0K03a
b) cranus, na koropoit obpazyercs 6onbiie Bcero ATD
B) cranus, Ha koTopoit 0O6paszyercs 0OoJbIE BCETO YIIIEKUCIIOTO raza

Kpurepuii orieHrBaHus: JOJKHBI ObITh BEPHO OIpeesieHbl HUu(PbI, COOTBETCTBYIOIINE OyKBaM — 2 Oasuia
3a BCE MIPaBWIbHBII OTBETHI,

1 Gamr — 3a 2 IpaBWIBHBIX OTBETA,

0 6aymioB — B APYI'HX Clydasx

[IpaBunbHbIi oTBET: A-7, b-4, B- 3

S. Omnpenenure i U a3y JeneHUs N300pakEHHON Ha PUCYHKE KIIETKH, €CJIM UCXOJIHAs KJIETKa
OblIa TaluIONAHON. YKaxkuTe Habop xpomocoM U koinuectBo JJHK. JlaiiTe 060cHOBaHHBII OTBET.



[IpaBunbHbBIE OTBETHI (JIEMEHTHI):

1.
2.
3.
4.
S.

MHUTO3

T.K. HICXOAHAas KJICTKa rarijionaHast

MeTtadasza

XpOMOCOMBI 00pa3yroT MeTa(asHyIo MIIACTHHKY 110 3KBaTOPY
Habop xpoMocoM ramiouaHsbii (N), kommdectso JJHK (2¢)

Kpurepuii onenusanus:
2 snemenTa — 1 Oamn
3-4 snemenToOB — 2 Oamia
5 sneMeHToB — 3 Oajia

6.

HazoBute 3apojpliieBblii JUCTOK TO3BOHOYHOTO >KMBOTHOTO, OOO3HAYEHHBIH Ha PHUCYHKE

BOIIPOCHUTENIBHBIM 3HaKOM. Kakue TUIBI TKaHEeH U CHCTEMBI OpraHOB (JOPMHUPYIOTCS U3 HETO?

[IpaBusIbHBIC OTBETHI (AIIEMEHTHI):

1. Mesonepma- TpeTHA 3aPOIBIIICBBINA JTUCTOK

Tunsl TkaHel: MpIlIEYHAs U COSTUHUTENbHAS

CucreMbl  OpPraHoB: OIOPHO-ABUTATEIbHBIA  ammapar, CepJAeYHO-COCYIUCTas CHCTEMa,
BBIJICNTUTENIbHAS CUCTEMa, IOJIOBasl CUCTEMA, a TAKXKe JepMa M IMOAKOXKHO KUPOBas KiIeTyaTKa
KOXH, ICHTUH 3y00B.

Kputepuit onenuBanus:
1 snemenTt — 1 6amn
2 sneMeHTa — 2 Oajia
3 snemMenTa — 3 Gamia

7. IlpemcTraBUTENIO KaKOTro 1oJjia MPUHAIICKUT JaHHas Kapuorpamma? OtBeT noscaute. Ha kakom
OCHOBaHUHU MOXKHO YTBEPKIaTh, UTO 3Ta Kapuorpamma uyenoBeka ¢ Cunapomom [larray? Ykaxkure
BO3MOXHBIE TIPUYUHBI TTOSIBICHUS JAHHOTO CHHAPOMA C TOYKH 3peHUsT JOPMUPOBAHUS TTOJIOBBIX
KJIETOK M OTUIOZOTBOPEHUS.
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[IpaBunbHbBIE OTBETHI (JIEMEHTHI):
1. My:xckoit mon
2. T.K. 23 mapa npexacraBicHa XY
3. 13 mapa Tpems XxpoMocoMaMH (TPUCOMHS)
4. He pacx0xXk/JIeHHE TOMOJIOTUYHBIX XPOMOCOM B Meiio3e
5. 00pa3oBaHME aHOMAJILHOW rameThl ¢ 1 JniIHe XpoMocoMoii (BMecTo 23 XpOMOCOM B raMeTe -
24);
6. ciusHEE aHOMAJIFHOW TaMeThl C HOPMAJIbHOM raMeTol (00pa3oBaHMe 3UTOTHI C JIMITHEH

XpoMocomoit (47)).

Kpurepnii onenuBanus:
2 snemMeHTa — 1 Oann
4 snemenTa — 2 Oanna
5-6 sneMeHTOoB — 3 Gaia
8. Paccmorpure xapTuHKy. Kakoi BuI MyTanuu pacTeHus: N300paKeH Ha pUCYyHKe? YKaKUTE MPUINHY
IIOSIBJICHUSI TAKOM MYTaluu

36 xpomocom 144 xpomocombl

[IpaBunbHBIN OTBET:
1. Tlomumnounus (KpaTHOE YBENTWYEHHE TallsIONTHOTO HA0Opa XPOMOCOM),
2. TeHOMHas MyTalus (M3MEHEHHE YHCIIa XPOMOCOM).
3. Hapymienue pacxoxaeHHsi XpOMOCOM K MOJIF0CaM KJIETKU B Mei03e MM MUTO3€ TIOJT ICHCTBUEM
MyTareHHbIX (aKTOPOB
Kputepuii orieHHBaHMs: TOMKHBI OBITH BEPHBIE OTBETHI HAa 00a BOMpoca —

2 GaJia 3a Bce MPaBUIIbHBIN OTBETHI,

1 Gamn — 3a ABa IMPaBUJIbHBIX OTBCTA



0 GamoB 3a |1 mpaBUIIbHBIN OTBET

9. W3BeCcTHO, 4TO KOMIIEMEHTAPHBIE LIENM HYKJIEHHOBBIX KUCJIOT aHTUIIApaJIIENbHbI (5° KOHIY B
OJIHOM LIeNH COOTBETCTBYET 3’ KOHel Apyroi nenu). CUHTE3 HyKJIEHHOBBIX KMCIIOT HAUMHAETCS € 5° KOHLIA.
Pu6ocoma nemxercs mo uPHK B nanpaBnenuu ot 5° k 3° koniy. Bee Bunst PHK cuntesupytores na JJTHK-
marpuue. B nenn PHK n JIHK MoryT nMerscst cienmaibHble KOMILIEMEHTAPHBIE YYaCTKHU - MAJTUHIPOMBI,
Onaronapst KOTOPbIM y MOJIEKYJII MOXET BO3SHHKATh BTOpUYHAst CTpyKTypa. @parment monekynsl JJHK,
Ha KOTOPOM CHHTE3UpyeTCs ydacTok eHTpanbHou netin TPHK, nmeer cnenyromyro nocienoBaTebHOCTb
HYKJIEOTHA0B (HIDKHSISI LIETb - MAaTPUYHAs):
5’ -I'-A-A-A-A-T-IU-U-IO-T-T-L-T-T-T-T-1I- 3°
3> -I-T-T-T-T-U-I-I'-T-A-A-T-A-A-A-A-LI- 5°
YcTaHOBUTE HYKIICOTUIHYIO ITOCIIEN0BATENbHOCTh yyacTka TPHK, KOTOpBINM CHHTE3MpyeTCs Ha TaHHOM
¢parmenTe. HaliiuTe Ha JTaHHOM y4acTKe MAJIMHJPOM M YCTAaHOBUTE BTOPHUUHYIO CTPYKTYPY HEHTpaIbHON
neriiu TPHK. Onpenenurte aMuHoKuCIoTY, KoTopyto Oynet nepeHocuts 3ta TPHK B mporecce 6nocunTesa
Oenka, ecIM aHTUKO/I0H PaBHOYJaJIEH OT KOHIIOB NaNMHApoMa. OOBSICHUTE NOCIIE0BATENbHOCTD PEIICHUS
3anaun. i pereHus uCob3yiTe TabnuIly reHeTndeckoro koaa. Ilpyu HanvcaHuy HyKJIEMHOBBIX KHCIIOT
YKa3bIBalTE HAMPABJICHUE LECITH.

1. TPHK: 5’ -T-A-A-A-A-T-I-I0-I0-Y-V-I-V-YV-Y-V-II- 3°

2. TAJIMHAPOM: 5’ -T-A-A-A-A-T-3° (3’-II-V-VY-Y-V-1I-5)

3.

5 T-A-A-A-A-T-IT I
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4. antukomon TPHK: 3°- VIII- 5° (5°-1{11Y-3"), 3Hauut komxox u PHK 5°-AT'T-3’
5. aMUHOKHCIIOTa apr

2 sneMmenTa — 1 Oamn

4 snemenTa — 2 Oaja

5-35eMeHTOB — 3 Oaja
10. VY genoBeka MEXAY auIeIIMHA IT'€HOB JAIbTOHU3MA M TeMO(GUINN TPOUCXOIUT KpoccuHToBep. He
HMMeEIOIIIasl, YKa3aHHbBIX 3a00J€BaHUM KEHIITMHA, Y OTIa, KOTOPO# Obl1a reMouius, a y TMrOMO3UTOTHOM
MaTepH JAIBTOHU3M, BBIILIA 3aMYX 332 MY>KUMHY, HE HMEIOIIEro ATUX 3a00s1eBanuii. PoguBimascs B 3ToM
Opake MOHOT'OMO3UTOTHAs 3JI0POBast J0UYb BHIIIIA 3aMY’K 32 MYXXYMHY, HE UMCIOIIIEr0 3TUX 3a00JICBaHUH,
B 3TOM ceMbe poauics pedbeHok-remoduank. CocTaBbTe CXeMbI penieHus 3aaaun. Onpeaenure
TE€HOTHIIBI, (DEHOTHUIIBI POAMTENICH U TEHOTHUITBI, (PEHOTHIIBI, TTOJI BO3MOXKHOT'O IIOTOMCTBA B IBYX Opakax.
Bo3moxHO 111 pokIeHHE B TIEpBOM Opake peOeHKa, CTpaiaromero 1ByMs 3a0oaeBanusiMu? OTBeT
MOSICHHTE.
1 snemMeHT

XA — Hopwm. (11BETOBOE 3peHue)

X? - remoduaus

XB — Hopm.

X® — ManbTOHU3M

1 cKkpeluBaHue

p:  QXeBXAe x & XABy
3/10pOBa 3J10pOB
3/10pOBa 3710pOB
G: HEKPOCCOBEPHBIE TAMETHI: XAB Yy
XaB XAB ‘L

KPOCCOBEPHBIC T'aMETHI:

XAB X8



6\ XaB XAB XAB DG

XAB XAB XaB XAB XAB XAB XAB XAB DG

v X®y XABY XABYy X®y
JleBouku:

XAB X2~ 310poBa, 310poBa
XAB XA®. 310poBa, 310poBa
XAB XAB _ 3510poBa, 310poBa
XAB X?- 310poBa, 310poBa
Manbuuku:
X*B'Y - remodunus. 310pos
XA®Y — 3710pOB, JATbTOHUK
XAB Y- 3510poB, 310poB
X*VY- remoduins, TaTbTOHUK
2. DIEMEHT
B03MOKHO pOKJIEHHE ChIHA ¢ reMO(UIMeEH U TaTbTOHM3MOM. B reHoTHIIE 5TOro pebeHKa HaXOAUTCs
MaTepuHCKas X-XpoMocoMa, 00pa3oBaBIIascs B pe3ysibTaTe KpoccuHroepa (X**) u oTioBckas Y-
XpPOMOCOMA He COJIEpKaIas ayeld STHX TeHOB.
3. 2JEMEHT

2 CKpellMBaHKUE

P:  QXABXB x & XABy
310poOBa 310pOB
310poOBa 310pOB
G: XAB XaB XAB Y
v
FZI XAB XAB XABy XanAB XaBy
3,Z[OpOB 310pOB 300pOB FGMO(bI/IJ'II/IH
3,Z[OpOB 340POB 340POB 310pOB
JCBOYKa MaJIbYUK JCBOYKa MaJIb4YUK

1 aimement — 1 Oamn
2 3neMmeHTa — 2 Oaia
3 sniemeHTa — 3 Oaia

HToroBast onieHKa: Bcero MakcuManbHo 6amios — 25 (100%)
OueHku:

50-70% - ynoBnetBoputenbHo (3) — bamnos:12,5- 17,5
71-84% - xopomo (4) — bannos :17,6 — 21

85-100% - otnmuuso (5) — bamnos: 21,25 - 25



