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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo yueGHOMY mpenmety "buonorus" (manee - OuosIOTHsl) Ha YpPOBHE CPEIHETO
obmero oopa3oBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBannu B Poccuiickoii @enepanuny, ®PI'OC COO, Konuenuuu mnpenogaBaHus y4eOHOTO
npeamera «brosiorus» u OCHOBHBIX MOJOXKEHUH (enepanbHOil paboueil mporpaMMbl BOCITUTAHHUS.

Y4eOHnbiii npeamer «buonorus» yriyOlEHHOrO YpPOBHS H3Y4EHHs SBISETCS OJHUM W3
KOMIIOHEHTOB IpeAMeTHOH oOnactu «EcrecTBeHHO-HayuHble mpeaMmeTb». COriaacHo IMOJIOKEHUSIM
®I'OC COO mpodunbHble y4eOHBIE MPEAMETH, W3ydaeMble Ha YrIIyOJIEHHOM YpOBHE, SIBISIOTCS
crocobom muddepeHmanuy oOy4eHHsI Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUS W TPU3BaHBI
obecreynTh PEeEeMCTBEHHOCTh MEXTy OCHOBHBIM o01ImuM, CpeIHUM o0mum,
CpeAHUM IPOQeCcCHOHATIBHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs KaKAblil U3 3TUX Y4EeOHBIX
NPEIMETOB JIOJDKEH OBITh OpPHEHTUPOBAH Ha NPUOPUTETHOE pelieHHe 00pa30BaTEeNbHBIX,
BOCIIUTATENIbHBIX M Ppa3BUBAIOLIMX 3aJlad, CBA3aHHBIX C NpoQopHeHTalMeld oOydyaroluxcs Hu
CTUMYJUPOBAaHHEM HMHTEpeca K KOHKPETHOM 00JacTH HAayYHOTrO 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULMHOMN, KOJIOTUeH, ICUXO0JIOTUEH, CHOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebHomy mpeamery "buonorua" na€r mpeacraBieHHe O LEAM W 3adadax
u3yueHus: yyeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM YpOBHE, OIlpelenseT o0s3arenbHoe
(MHBapuUaHTHOE) MPEIMETHOE COJAEpKaHME, €ro CTPYKTYpUpOBaHME II0 pas3ieiaaM H TeMmawm,
pacripesieieHue Mo KiaccaM, peKOMEHYeT IMOCIe10BaTeIbHOCTh U3yUeHHUsl y4eOHOro marepualia ¢
y4€TOM MEXIPEJIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO IpoIecca, BO3PACTHBIX
ocoOeHHOCcTel oOyuaromuxcs. B mporpaMme 1o 61onoruu peajin3oBaH MPUHLIUI IPEEMCTBEHHOCTH
C W3ydyeHHWeM OHOJOTMH Ha YpPOBHE OCHOBHOrO o00mero oOpa3oBaHus, Ojaromaps uemy
[IPOCMATPHUBAETCSl  HANpPaBJIEHHOCTh HA IMOCJIENyIollee pa3BUTHE OHOJOTMYECKUX 3HaHU,
OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IKOJIOTHYECKOTO
MBILUIEHUS, PEICTaBICHUI O 3710pOBOM 00pa3e JKU3HU, HA BOCHUTAHUE OEPEKHOIO OTHOIICHUS K
OKpy>Karollel NpupoaHoi cpere. B mporpamme mo OHONOrMM Takke IOKa3aHbl BO3MOXXHOCTU
yuebHoro mnpenmera «buonorms» B peamusamun TpeboBanuit ®I'OC COO kx mUIaHUPYEMBIM
JMYHOCTHBIM, METalpeJIMETHbIM U IMpPEeAMETHBIM pe3yjbTaTaM oO0yd4eHus M B (POPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHON JEATEILHOCTH 00yUYarOIIUXCS TI0 OCBOCHUIO CONEPIKAHMS
OM0JIOrNnYecKOro 00pa3oBaHus Ha YpPOBHE CpeHEro oo1iero o0pa3oBaHusl.

VYuebnsiii mpeamer «buonorus» Ha ypoBHE CpelHEro oO0Imero oOpa3oBaHUs 3aBepIIaACT
Ouosiornyeckoe oOpa3oBaHHE B ILIKOJIE M OPHUEHTUPOBAH Ha pacUIMpeHHe M YriayOJieHHe 3HaHHM
oOyyarouuxcs 0 )KUBOU MPUPOE, OCHOBAX MOJEKYJISIPHON U KJIETOYHOW OMOJIOTHHU, SMOPUOIIOTUU U
OMOJIOTUHU Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3ydyenune yueOHoro mnpeamera «buonorusi» Ha Yriiy0J€HHOM YpPOBHE OpPHUEHTHMPOBAHO Ha
MOJIFOTOBKY OOYYaIOUIMXCS K MOCIEAYIOUIEMY MOJy4eHHIO OMOJIOrnYeckoro oopa3oBaHus B By3ax U
OpraHM3alMsIX cpeaHero npodeccuoHaabHOro odpazoBaHusi. OCHOBY €ro cojaep:KaHHsl COCTaBIISET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJyUYEeHHBIX MPU M3YUYEHHH O0YYaroIIMMHCS COOTBETCTBYIOIIUX
CHUCTEMATHYECKUX pa3/ieJIOB OHOJIOTMH Ha YpPOBHE OCHOBHOTO o0miero ooOpaszomanusi, B 10-11
KJIaccax 3TH 3HAHMS MOJY4aloT pa3BUTHE. Tak, paclIMpeHsl U yriyOneHbl OMOIOrHYecKre 3HaHHUs O
pacTeHusX, KUBOTHBIX, Tprdax, OaKTepusIX, OpraHu3Me YelIOBeKa, OOIINX 3aKOHOMEPHOCTAX KHU3HH,
JIONIOJTHUTEIBHO BKJIIOUYEHBl OMOJIOTMYECKHE CBEACHUS NPUKIAJHOTO W TIOMCKOBOIO XapakTepa,
KOTOpBIE MOXHO HCII0JIb30BAaTh KaK OPUEHTUPHI [Tl TIOCIeAytoero Beidopa npodeccun. BozmoxkHna
TaKXKe MHTerpanus OHOJOTMYECKMX 3HAHMM C COOTBETCTBYIOIIUMH 3HAHUSMH, IOJY4YEHHBIMU
00y4arolMMuUCs NpU U3y4eHUU (HU3UKH, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmsl 1o yuebHomy npenmety "buonorus” orpaxkaer CUCTEMHO-YPOBHEBBII
U DBOJIOUMOHHBIA MOAXOAbI K H3ydeHHIo Ouosiornu. CoOrjacHO MM, H3Y4alOTCsl CBOMCTBa H
3aKOHOMEPHOCTH, XapaKTepHbIE MJIsi JKUBBIX CHCTEM pPAa3HOIO YPOBHS OpraHM3allid, 3BOJIOLUH
OpraHUYECKOTO MHUpa Ha 3eMJjie, COXpaHEHHUs OMOJOTHYECKOTo pa3HooOpasus ruranetsl. Tak, B 10
KJIacCE€ HM3YYAIOTCSl OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOM OMojoruu, 3MOpHONOTHU U OUOJIOTHH
Pa3BUTHSI, TEHETHKH W CEJEKINH, OMOTEXHOJIIOTUH U CHHTETHYECKOH OMOJIOTHH, aKTYaJU3UPYIOTCS



3HaHUSA OOy4arommxcs Mo OOTaHWKeE, 300JI0THH, aHATOMUH, (u3nonoruu denoeka. B 11 kimacce
M3Y4al0TCsl BOJIIOI[MOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U yueHHe 0 buocdepe.

VYuebubiii mnpeamer «buosnorus» mpu3BaH  OOECIEYUTh  OCBOCHHE  OOYYaIOIIMMUCS
OMOJIOrMYECKUX TEOPH U 3aKOHOB, WAEH, MPUHLHUIIOB U MPaBUJ, JEKAIINX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA, 3HAHUIA O CTPOCHUH, MHOTO00Pa3HK U OCOOCHHOCTSAX KIIETKH,
Opranusma, TMONYJsSIUuU, OHOIEHO03a, 3KOCHUCTEMBI, O BBIJAIOLUIUXCS HAYYHBIX JOCTHIKCHUSX,
COBPEMEHHBIX HCCIICJIOBAaHHUAX B OMOJOTMH, MPUKIAJHBIX ACMEKTax OMOJIOTMYECKUX 3HaHWH. [yis
pa3BUTHA U MOJICPKAHUS UHTEepeca 00yJaroUXcsa K OMOJIOTUU HapsIly CO 3HAUUTEIbHBIM 00bEMOM
TEOPETUYECKOT0 MaTepHalia B COJEPKAHUU MTPOrPaMMBI IO OMOJIOTHHU MTPETYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAaHOBJICHHS M Pa3BUTHs TOM WJIM MHOM 00iacTu OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenp u3ydenus ydeOHoro mnpeamera «buosorus» Ha yriiyon€HHOM YpPOBHE — OBIJIAJCHUE
00y4aroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(YHKIIMOHAJIHHON OpPraHU3aIlMH JKUBBIX CUCTEM Pa3zHOTO
paHra M MpuOOpeTeHHEe YMEHUH WCIONb30BaTh OSTH 3HaHHS B (OPMHUPOBAHMM HUHTEpeca K
orpenenéHHON 061acTu MPo(hecCHOHAIBHON JIeSTEIbHOCTH, CBSI3aHHON ¢ OMOJIOrHel, WK K BEIOOpY
y4eOHOTr0 3aBeACHUS ISl TPOJIOJDKEHUS OMOJIIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHne 1enu u3ydeHus ydeOHoro mpeamera «buomnorus» Ha yriryOaEHHOM ypOBHE
o0ecrieunBaeTcs peleHueM CIeAYyIOmunX 3a1ayu:

OCBOEHHE OOYYaIOLIMMUCS CHUCTEMbI OMOJIOrMUECKUX 3HAHUM: 00 OCHOBHBIX OMOJOTMYECKHX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBHJIAX, COCTABJISIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHpPA; O CTPOCHHM, MHOI0OOpa3suu U OCOOEHHOCTSIX
OMOJIOTMYECKUX CHUCTeM (KJIEeTKa, OpraHu3M, IMONyJsius, BUI, OuoreorneHos, Ouocdepa); o
BBIIAIOILMXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUY;

O3HAaKOMJICHHE OOYYaIOIUXCsl C METOIaMU MO3HAHUS KUBOU MPUPOABI: UCCIIEIOBATEICKUMU
MeToJaMHi OMOJIOTUYECKUX HAYK (MOJIEKYISIPHOU U KJIETOYHON OMOJIOTUH, SMOPHOJIOTUH B OMOJIOTHI
pa3BUTHSA, TEHETUKU M CEJICKIUU, OMOTEXHOJOTMHM M CHUHTETHYECKON OWOJIOTUH, MaleOHTOJIOTHH,
SKOJIOTMH); METOJaMH CaMOCTOSITEIbHOTO TPOBEACHUS OHOJOTHMYECKUX HCCICIOBAaHUN B
nabopaTopuu U B mpupoie (HabIoAeHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAaHUE);

OBJIaJIcHHE OOYYAIOIIUMUCI YMEHHSIMH: CaMOCTOATEIbHO HAXOAWTh, AHAIM3UPOBATH H
UCIIOJIB30BaTh OMOJIOTHYECKYI0 HH(OPMAIMIO; TTO0JB30BATHCS OMOJOTHYECKOH TEPMUHOJOTHEH |
CHUMBOJIMKOH; YCTaHaBIMBATh CBS3b MEXIY Pa3BUTHEM OHMOJIOTUU U COLUAIBHO-3KOHOMUYECKUMHU U
HKOJIOTMUECKUMHU MpoOJIeMaMU YE€JIOBEUYECTBA; OLCHUBATh MOCIEACTBHSI CBOEU MAESITEIbHOCTU IO
OTHOLICHMIO K OKpYy)Kalolled NPUPOAHOM cpede, COOCTBEHHOMY 3/I0pPOBbIO U 370POBBIO
OKpY)KAIOIIMX Jtojiel; OOOCHOBBIBaTH M COOJIIOJIaTh MeEpbl MPOPMIAKTHUKH HHPEKIMOHHBIX
3a0o0JeBaHMN, TpaBWja TIOBEAECHUS B TMpHUpoJe M olecreyeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HEICSATEIbHOCTY B YpPE3BbIUAWHBIX CHUTYyalUsX MPUPOJHOTO U TEXHOTCHHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HayUHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y OOYyYarOIIUMXCsl HMHTEUIEKTyaJlbHBIX M TBOPYECKHMX CIIOCOOHOCTEW B Ipolecce
3HAaKOMCTBAa C BBIJAIONIMMUCSH OTKPBITUSMU M COBPEMEHHBIMHM HCCIEIOBaHUSAMU B OHOJIOIHH,
pelmaeMbpIMi €10 MpoOjeMaMH, METOJO0JIOTHEH OHOJOTHYECKOr0 HCCIIEOBaHMs, IPOBEICHUS
HKCHEPUMEHTAIbHBIX  HCCIEAOBaHWM, peleHus  OHOJOrMYeCKHX  3aJad, MOJEIUPOBaHMA
OMOJIOrMYeCKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYArOIIMXCsl LIEHHOCTHOT'O OTHOIIEHHUS K JKMBOW MpPUPOJE B IEJIOM U K
OTJENbHBIM €€ 00BEKTaM U ABJIEHUSAM; (POPMHUPOBAHUE IKOJIOTUYECKOM, FT€HETUUECKON IPaMOTHOCTH,
o0111elt KyJabTYpbI TOBEICHUS B IPUPO/JIE; MHTETPAlluK €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue 00yJaromMMHUCS KOMIETEHTHOCTH B pPallMOHAIBHOM MPUPOJIONOIH30BAHUI
(cobmroeHne mpaBuIl MOBEIEHHUS B PUPOJE, OXPaHbl BUJOB, IKOCUCTEM, OHMOC(EpDI), COXpaHEHUN
COOCTBEHHOTO 3[I0pOBBSl U 3I0POBbSl OKPYXKAIOIMIMX JHOJeH (coOmofeHnus Mep NpOPHIAKTUKH
3a0oseBaHul, obOecrieueHue O€30MaCHOCTH JKU3HEAEATEIIBHOCTH B UYPE3BBIYAWHBIX CHTYalUsAX
MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIIOJIb30BaHHS OWOJIOIMYECKHUX 3HAHUN U
YMEHHI B ITIOBCETHEBHOM KU3HU;



CO3JlaHME YCJIOBUH s  OCO3HAHHOTO BbIOOpa  OOYYAIOUIUMHCA  WHAWBUIYAIbHOM
o0pa3oBaTebHOM  TPAeKTOPHH,  CIOCOOCTBYIOMIEH  MOCHERyIomeMy  MpodecCHOHATLHOMY
CaMOOIIPEICIIEHUIO, B COOTBETCTBUHU C WHAMBHUYaTbHBIMA HHTEPECAMHU M MMOTPEOHOCTAMU PETHOHA.

OO1m1ee YnCIIo YacoB, OTBEICHHBIX HA W3yUeHHE OMOJIOTUU Ha YIIIyOJIICHHOM YPOBHE CPEIHETO
obmiero oopazoBanus, cocrapiseT 204 waca: B 10 kimacce — 102 yaca (3 gaca B Hezedio.

OT10op opraHu3aoHHBIX (HOPM, METOJIOB U CPEACTB 0OyUEHHUSI OMOJIOTHH OCYIIECTBIISIETCS C
yuéToM crneuu(uKH ero CoAep)KaHus M HalpaBICHHOCTH HAa TPOJODKEHHE OMOIOTHYECKOTro
00pa3oBaHMsI B OpPraHU3AIUAX CPEIHETO MPOPECCHOHATBLHOTO M BBICIIETO 00pa30BaHUsI.

OOs3arenbHBIM  yCIOBUEM TpU OOy4YeHHUH OHMOJIOTMM Ha YIIIyOJEHHOM YpOBHE SBISETCS
NpoBe/ICHUE JTA0OPATOPHBIX U MPAKTUYECKUX paboT. Taxke ydacTre oOydyaromUXCsi B BBITIOJTHCHUH
MPOEKTHBIX U Y4eOHO-MCCIIeI0BATEIbCKUX PA0OT, TeMaTHKa KOTOPBIX OMPENEIIeTCs YUUTelIeM Ha
OCHOBE UMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX TPUPOIHBIX YCIOBUH.

COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY TIOCYIapCTBEHHOMH
uroroBou arrectanuu (I'NMA).

Tema 1. Buosorusi Kak HayKka

CoBpemeHHass Ouonoruss — KOMIUIEKCHas Hayka. KpaTkas wucTropus pa3BUTHUS OHMOJOTHH.
buonornueckne Hayku W u3y4daeMble UMM TpoOjemMbl. @DyHIaMEHTaNbHbIE, MPUKIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OWoNoruM B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KAapTHHBI MHpA.
[Ipodeccun, cBsizanHble ¢ Ouonorueld. 3HaueHHe OWUONOTHMM B TPAKTHUECKOH EATEIbHOCTH
YEJIOBEKA: MEULIMHE, CEIbCKOM X035HMCTBE, IPOMBIIIEHHOCTH, OXPaHE IPUPOIBI.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b.Jlamapk, Y. dapsun, VY. Iapsei,
I'. Mennens, B. U. Bepnaackuii, U. I1. I1asnos, 1. Y. Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabmuiel 1 cxembl: «CBsi3b OMOJIOTUH € JAPYTUMHU Haykamu», «CHucTeMa OMOJOTHYecKHX

HaYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKusble cucrteMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTIO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTD, CIIOKHOCTh U YIOPSAJIOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOpraHU3alMsl, CAMOBOCIIPOM3BENCHHE, Pa3JAPAXKUMOCTb, U3MEHUYMBOCTb, POCT MU
pa3BUTHE.

YpOBHM  OpraHu3alMy  JKMBBIX  CHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoneHoTuyeckuii), onochepHsoIii.
[Ipoueccel, npoucxonadiue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKHU KHUBOro. JKu3Hp kak gopma
CyllecTBOBaHUs MaTepuu. Hayku, H3ydaromye >KUuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3aliu.

N3yuenne >xuBBIX cucteM. Metoasl Ouosiormueckoil Hayku. HaOmrogeHue, wu3MepeHwHe,
JKCIIEPUMEHT, CUCTEMaTU3auus, MertaaHanus3. [IoHAaTHEe O 3aBUCUMOM UM HE3aBUCHUMOMW IEPEMEHHOM.
[InanmpoBanue skcnepuMeHTta. llocranoBka m mposepka runore3. HyneBas rumoresa. Ilonsarue
BBIOOpKH M €€ JO0CTOBEpHOCTb. Pa3bpoc B Ouonornyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH
MIOJIyYEHHBIX  pe3ysabTaroB. [IpuuMHBI HCKaKEHUS pe3ylabTaToOB JKcrnepuMeHTa. [lonsTue
CTaTUCTUYECKOI'O TECTA.

JdemoHcTpanuu

Tabnuier 1 cxembl: «OCHOBHBIE MPHU3HAKH KU3HW», «buonorndyeckue cucremsl», «CBoiicTBa
KUBOM Marepum», «YPOBHU OpraHM3alUuu >KUBOM NpHUPOAbD», «CTPOECHHE J>KWBOTHOM KIIETKH»,




«TkaHu KUBOTHBIX», «CHCTEMBI OpraHoB YeJOBEUECKOTO oOpranmsman, «buoreoreHosy,
«buocdepay, «MeToIbl U3YUCHUS )KUBON TPHUPOIBIY.

O6opynoBanue: n1aboparopHoe 000OpyHOBaHWE IS TMPOBEACHUS HAONIONCHUN, WU3MEPEHHH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonp30BaHUe pPA3IUYHBIX METOJOB MPH HU3YYCHUU JKUBBIX
CUCTEM).

Tema 3. buosorusi KieTku

Kretka — cTpykTypHO-(DYHKIIMOHANIbHAS EIMHUIIA KUBOTO. VICTOpHUS OTKPBITHUS KIIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas Tteopus (T.IlIBann, M. llneitnen, P. Bupxos).
OCHOBHBIE MOJIOXKEHUS COBPEMEHHOMN KJIETOYHOW TEOPHUHU.

MeToapl  MOJNEKYJISPHOW W KJIETOYHOM OMOJOTMHM: MHMKPOCKONMS, Xpomartorpadus,
anekTpoope3,  METOA  MEYEHbIX  aToMOB,  Jaud¢epeHinualpHoe  HEHTPU(YTHpPOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK. M3yueHue GuxcuposanHvix K1emoK. DneKTpOHHAas
MUKpocKonus. Kougokanvuas mukpockonus. BumanvHoe (npusicuzneHHnoe) uzyueHue Kiemox.

JdemoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Illneitnen, P. Bupxos, K. M. bap.

Tabnauiel 1 cxembl: «CBETOBOM MHUKPOCKOI», «INEKTPOHHBIA MHUKpOcKomy, «Mcropus
Pa3BUTHUS METOJI0B MUKPOCKOTTHI.

OO6opynoBaHKe: CBETOBOM MHMKPOCKON, MHUKPOMpENnapaTbl pPacTUTENbHBIX, JKUBOTHBIX H
OaKTepUaTHHBIX KICTOK.

IIpakTnueckas padora «/3yueHne MeTOIOB KIETOYHOW Ouonoruu (Xxpomarorpadus,
anekTpodopes, nuddepeHnuanpHoe neHTpudyrupoanue, [LIP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XHUMUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMUKPOAJIEMEHTH. Bona u e€ ponb Kak
pacTBOPUTEIIS, PeareHTa, y4acTue B CTPYKTYPHUPOBAaHMM KIJIETKH, TEIUIOPEryJsiuuu. MuHepalbHble
BelIEeCTBa KJIETKH, UX Ouosiornyeckas poiib. Pojib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BeliecTBa KIETKU. buosnorumdeckue noaumepsl. beiaku. AMHUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl 0enkoBOi Monekynbl. [lepBudHas cTpykTypa Oenka, NenTUIHAS CBS3b.
Bropuunasi, TpeTuyHas, ueTBepTHYHAss CTPYKTyphl. JleHarypamus. CBoiicTBa  OEIKOB.
Knaccudukanus 6enkos. buonornueckue QpyHkium 6enkoB. [lpuonui.

VYraeBoasl. MoHOcaxapuabl, Iucaxapujbl, OJUrocaxapuabl W nonaucaxapuabl. OOmmii miuaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiIeBOJ0B. buonoruueckue GyHKIUN yriieBOJOB.

JIunuapl. T'unpopunsHo-runpodoOHbIe cBoiicTBa. Knaccudukanus nunuaos. Tpurnuuepumsl,
dbochonmunuabl, BOCKHM, cTepounabl. buonormdeckue GyHkuuu JsunuaoB. OOmMe CBOMCTBa
OMOJIOTNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO0, TIOTYIIPOHULIAEMOCTb.

HyxneunoBbie kucnorsl. /JIHK u PHK. Ctpoenme HyknenHOBbIX KucIOT. HykieoTunisl.
[Tpuniun xomruiemeHnTapHoctH. [IpaBunmo Yaprapda. Crpykrypa JAHK — nBoiiHas crnmpais.
Mectonaxoxaenue u ouonornueckue pyaxkuuu JHK. Bunst PHK. ®ynkunu PHK B kietke.

Crpoenne monexkynsl AT®. Makpospruueckue cBsi3un B Mmoiekyiae AT®. buonormueckue
¢byakuun  AT®. BoccraHoBneHHblE — TMEpPEHOCYWKH, uX  (GYHKIMH B KJIETKe. /[pyeue
nykneozuompugocgamor (HT®). CexsennpoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykTypHas OuoONOTHs: OHOXMMHYECKHE U OHWOPHU3MUECKHE MHCCIEOBAaHUS COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYphl OMOMOeKy. Moodenuposanue cmpykmypol u yHKYul 6UOMONEKYT U
ux Komniekcos. KomnviomepHulii ousaiin u OpeaHuyecKull cunme3 OUOMONEKY] U UX HENPUPOOHbLIX
aHano2os.

JdemoHcTpanuu

IMoptpertst: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yuiukuuc, P.®pankinn, O. Conrep,
C. [Ipy3unep.

/lnarpammsbl: «Pacripenenenrie  XMMHUYECKMX ~ JJIEMEHTOB B HEXHBOM  NPUPOIE»,
«PacnipeieneHne XMMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOIEN.



Tabmuier  w  cxemsbl: «l[leproguyeckas TabmUIa XUMHYECKHX JJIEMEHTOB», «CTpocHHE
MOJIEKYJIbI BOJbI», «BelecTBa B cocTaBe opranu3smMoBy, «CTpoeHHe MOJIEKYIIbI 0enka», «CTPYKTYphI
0enmKoBOM MOJNEKynbl», «CTpOCHHE MOJEKYNT YIiaeBOAOB», «CTpoeHHWE MOJEKYN JIHITHIIOBY,
«HyxknenHoBbie KUCTOThIY, «CTpoeHre MosieKyiabl ATDy.

Ob6opynoBanue: XMMUYECKas ocyia 1 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OCITKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKITUI».

JlabopaTopHasi pabora «/ccienoBaHue HYKIEMHOBBIX KHUCIIOT, BBIJEJIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMM KJIETKH

Tunbl KJIETOK: JSyKapuoTHYecKas U Tpokapuotuieckas. CTpyKTypHO-(YHKIHOHAIbHBIE
00pa3oBaHMs KJIETKH.

Crpoenne npokapuoTudeckoil kineTku. Kierounas crenka Oakrepuit u apxeid. OcoOeHHOCTH
CTPOEHUs reTepoTpo(HON M aBTOTPO(PHOI MPOKAPUOTHUUECKUX KIETOK. MeCTO M pojib MPOKAPHOT B
OnoneHo3ax.

Crpoenre u (YyHKIMOHMPOBAHUE SYKApHOTHYECKOM KieTku. Ilmazmatnueckas MemOpaHa
(mmazmanemma).  CrpykTypa IUia3MaTH4eckodl  MeMOpaHbl.  TpaHCOpT  BEIIECTB  4epe3
ia3MaTH4ecKyro MemOpaHy: mnaccuBHbIA (quddys3us, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIN akKTUBHBIM TpaHcnopt). llomynponunaemocts memOpanbl. Pabota
HaTpUI-KaJIMeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, ¢aronuro3. Dk3ouuTo3. KierouHas cTeHka.
CrpykTypa u GyHKINU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

[Mutormasma. Ilurto3onb. Ilurockener. JIBuwkeHwe nuromaa3Mbel. OpraHoujsl KIETKH.
OpHoMeMOpaHHbIE OpraHouabl KIeTKU: 3HjomnasMmarudeckas cetb (OIIC), anmapar ['onbmxwy,
JU30COMBI, MX CTpoeHHe U (yHKIMM. B3auMMOCBSA3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crpoenue rpaHylasipHOrO peTukyinyma. Mexanusm  nanpaenrenus 6Oeakog 6  IIIC. Cuntes
pacTBopuMbIX  OenkoB.  CuHTe3  KiIeTOYHbIX  MeMOpaH.  ['magkuii  (arpaHyssipHBIN)
sHOMIa3MaTHueckuil petukynyMm. CekperopHas ¢yHkuus anmnapara [omabmaxu. Moougukayus
benxoe ¢ annapame ['onvoxcu. Copmuposxa 6enkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutensHbix kieTok. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWJBl  KJIETKM:  MHUTOXOHAPUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonopuii u  naacmuo. Cumbuozenez (K.C. Mepesckosckuui, JI. Mapeynuc). CtpoeHue u
(GYyHKIMM MUTOXOHAPWUH W TwiacTuA. [lepBuuHBIE, BTOPHYHBIE W  CIOXHBIE  IUIACTHJIBI
(OTOCHHTE3UPYIOIIUX 3YKapHOT. XJIOPOILIACThI, XPOMOIIIACTBI, JIEHKOIIACTHI BHICIIUX PACTEHUI.

HememOpanubie opranouasl kiaetku CTpoeHne U (QyHKIMM HeMeMOpaHHBIX OpPraHOWJOB
KJIETKH. Pubocowmsl. Ilpomescymounvie Quramenmul. MuxkpoduiaMeHTbl. AkmuHosbie
MUKpogurameHmul. Mpieynbie KIIETKU. AKmunogule KOMNOHEHMbl HEeMbILUEYHbIX
knemok. Mukpotpy6ouku. Kierounsiii nentp. CTpoeHHEe M JBM)KEHHE >XI'YTMKOB U PECHUYEK.
Muxkpotpybouku uurtomuasMel. LlenTpuons. benku, accoyuuposannvie ¢ Mmukpoguiamenmamu u
Mmukpompybouxkamu. Momophuie 6enxu.

Anpo. OObonouka sipa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, HX CTPOCHHE M (YHKIUU.
SnepHblif O6enkoBbIi MaTpukc. I[IpocTpaHCTBEHHOE pACHOJOKEHHE XPOMOCOM B HMHTEp(a3HOM
anpe. dyxpomamun u 2emepoxpomamur. bBelKM XpoMmaTtuHa — TUCTOHBL /Junamuxa s0epHOU
06010YKU 8 MUumo3e. HoepHulii mpancnopm.

Knerounsie BrimoyeHns. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK DYKApHOT (PacTUTEIHHOU,
KUBOTHOMU, TpUOHON).

JdemoHcTpanuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabauiel 1 cxembl: «CTpoeHHE 3YKapUOTUYECKOW KIIeTKN», «CTpoeHUe >KUBOTHOW KIIETKU»,
«CTpoeHne  pacTUTENbHOM  KieTkn», «CTpoeHue MUTOXOHApUN», <«apo», «CTpoeHue
MPOKAPHOTHUYECKON KICTKH.

OO6opyioBaHME: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX KIIETOK,
MHUKPOIPENapaTsl OaKTEPHATBHBIX KIETOK.

JlaGopaTopHas padora «/3yueHne cTpoeHHs KIETOK PA3IUUYHBIX OPTaHU3MOB).




IIpakTnyeckas padora «3ydeHne CBONCTB KIETOYHONH MEMOpPaHBI».

JlabGoparopHasi padora «/ccinegoBanue IIa3MoIM3a U JEIMJIA3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IIpakTHyeckast padora «/I3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPIUM B KJIeTKe

AccuMUWIISIIMS ¥ TUCCUMWJISIIMA — JBE€ CTOPOHBI MeTabonmu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPO(HBIA U TreTepoTpodHBINA. YUyacTHe KUCIOpoAa B OOMEHHBIX Hpoleccax. JHEpPreTuyeckoe
obecrieyenue kieTku: npeppamieHne AT® B oOMeHHBIX mponeccax. PepMEHTATUBHBIA XapakTep
peakuuil Ki1eTouHoro meradonuszma. DepMeHTHI, UX CTPOEHHUE, CBOICTBA U MEXaHU3M JEHUCTBUS.
Kodepmentsl. Ominunst (epMEHTOB OT HEOPraHMYECKMX KaTaln3aTopoB. belKH-aKTUBAaTOpPHl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKIIUNA OT Pa3INYHbIX (PaKTOPOB.

IlepBuuHbIl CHUHTE3 OpraHUYECKUX BelecTB B Kkierke. DoTocuHTe3. AHOKCUSEHHbIU U
oxcuzcennbvlti homocunmes y bakmepuii. Ceemocobuparoujue nuemMeHmol U nUSMeHmvl peaKkyuoHH020
yenmpa. Ponb xiopomiactoB B npouecce hotocuHTe3a. CBeroBas u TeMHOBast (paszpl. Domoovixanue,
C3., C4- u CAM-munvr - ¢pomocunmesa. IlpogykTuBHOCTH (oTocuHTEe3a. BimsHME pa3aTUYHBIX
(axTOopoB Ha CKOPOCTH (poTocHHTE3a. 3HAUeHUE (POTOCHHTE3A.

Xemocunre3. Pa3zHooOpa3zue opraHM3MOB-XEMOCHHTETUKOB: HUTpuuuupyromme OaKkTepuw,
xKene300aKkTepuu, cepoOaKTepHH, BOIOPOIHbIE OakTepuu. 3HaUCHHE XeMOCHHTE3a.

AHarpobnble opranu3mbl. Bunel Opoxxenus. IIpogykTbl OposkeHHsS U UX HCIOJIb30BaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOIOTUU M BO3OYIUTENH OOJIE3HEH.

AdpoOHBIE OpraHU3MBbL. JTallbl 3HepreTudeckoro oomena. [loaroroBurtenbublit dTamn. [mukonus
— OECKHCIIOPO/IHOE PACIIETIIICHUE TITFOKO3BI.

buonoruueckoe OKHCIIEHHE, WM KIETOYHOE [bIxaHUe. Pojb MHUTOXOHApUN B Mpoleccax
OMOJIOTUYECKOTO OKHCJICHHUS. [Muknuueckue peaxuuu. OxucnuTenpHoe
dbochopunupoBanue. Juepeus Mmembpannozo epaduenma npomornos. Cunmes ATD: paboma
npomountou ATD-cunmaszwi. [IpeumyiiecTBa adpoOHOro Myt oOMeHa BEIIeCTB Mepesl aHadPOOHBIM.
D PeKTUBHOCTD YHEPTETHIECKOTO OOMEHA.

JdeMmoHcTpamun

Hoprperst: JIxk. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Dnrensrapur,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl  u  cxembl: «POTOCHHTE3Y», «IJHEpreTudeckuii obOmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3.

O6opyoBaHKE: CBETOBOM MHKPOCKOM, O0OpyAOBaHUE Jisi MPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENaparos.

JlabopaTopHnasi padora «l/I3ydyeHne kaTaluTHYeCKOM aKTUBHOCTH (DEPMEHTOB (HAa IpuUMepe
aMmIIa3bl WIH KaTaaasbl)y.

JlabopaTopHas pab6ora «/3yueHue ¢hepMEeHTATUBHOTO paCHIEIUICHUS MEPOKCHA BOJOpPOaa B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas padora «CpaBHeHHE TTPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlaGopatopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacaencrBenHas nHGOpMAanus 1 peajn3anus eé B KJIeTKe

Peaknun matpuuHoro cuHres3a. [IpMHIOHI KOMIUIEMEHTAPHOCTH B PEAKIMUAX MAaTPUYHOIO
cuHTe3a. Peanuzanus HaclaeACTBEHHOM wuH(popMmanmu. ['eHeTHMYeckHil KoJ, €ero CBOWCTBa.
Tpanckpunuus — marpuunblii cuHte3 PHK. IlpumHnmmel TpaHCcKpUnuu: KOMIUIEMEHTapHOCTb,
aHTUNAPAJUIENbHOCTb, ACUMMETpUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsuuss u e€ srtanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka. YcioBus
ouocunTesa 6enka. KonupoBanne aMuHOKHCIIOT. Poik pbocom B OnocuHTE3E OEnKa.

Cosepemennvie npedcmasnenus o cmpoeHuu 2cenos. OpraHuszalys T€éHOMa y TPOKapUoT U
sykapuoT. Perynsuuss akTUBHOCTM TeHOB Yy TmpokapuoT. [umoreza omepona (@. XKako0,



K. Mano). Monekynapuvle mexanusmvl 3Kcnpeccuu 2eHoé y sykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perynsius 0OMeHHbIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupycel — Heknerounble (OpMBI KH3HU W OOnMratHeie mapa3uThl. CTpOEHUE TPOCTBIX M
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaron. Kusznennwiti yukn JJHK-codepocawux eupycos,
PHK-cooeparcawux supycos, bakmepuogaecos. Obpamnas mpanckpunyus, pesepmasda, UHmezpasa.

Bupycubie 3a0oeBanus dyenoBeka, uBOTHBIX, pacteruii. CIIN/, COVID-19, couuansubie 1
MEIULUHCKUE TPOOIIEMBI.

buoungopmamuka: ummeepayus u amanuz o6orvwux maccusoe («bigdatar) cmpykmypHvix
ouonocuueckux damHvix. Hanomexunonocuu 6 ouonocuu u meouyune. Ilpoepammupyemvie @yHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

[optpetsr: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuuer u cxembl: «bruocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «baktepuodarmuy».

IMpakTnyeckas padora «Co3naHnue MOJICIIH BUPYCay.

Tema 8. 7/ Ku3zHeHHBIH HUKJ KJIETKH

Knerounsnii ki, ero nepuonsl u perymsnusa. Matepdasa u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdasze. IloaroroBka kimetku K  AeneHuto. [IpecuHTeTHueckuii
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOJIbI
nHTEep(Da3hI.

Martpuunsii cuare3 JIHK — perumkanus. [punnune! permukanuu JJHK: koMmieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CHHTE3, aHTUNapauieabHocTh. Mexanusm perummkanuu JJHK. Xpomocomsr.
Crpoenue xpomocoM. Tenomepsl U TenoMepaza. XPOMOCOMHBIN HAOOp KJIETKM — KapHOTHIL.
JIMmmonaHeli W ramiougHbld  HaOOpbl XpomocoMm. ['omonoruuynsie Xxpomocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaauu MUTO3a U MPOUCXOMSIINE B HUX MPOILECChl. TUIBI MUTO3A.
Kapuoxunes u nurokunes. buonornueckoe 3HaueHne MUTO3a.

Perymsanus mutoTHuecKoro nuKiIa KieTku. [IporpaMmupyemast KiieTo4Hast THOEIb — arornTo3.

Krnerounoe siipo, XpoMocoMmbl, (PyHKIHMOHANbHAs TEeHOMHKA. Mexanuzmsl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemka» — Ououngopmamuueckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «)KU3HEHHBI LUK KIETKH», «MuTto3», «CTpoeHHe XpOoMOCOM»,
«Penmukanus [JHK».

Ob6opy/ioBaHME: CBETOBOM MUKPOCKOI, MUKponpenapaThl: «MHUTO3 B KJIETKaX KOPEIKa JTyKa.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlaGopaTtopHnas pabora «HabGnroneHne murTo3a B KIETKaX KOHYMKA KOpellka Jyka (Ha
TOTOBBIX MUKpOIIperapaTax ).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpraHU3MOB. OZAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHMSI M KHU3HEIEATENbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakxtepum,
apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYyrue MNpoTHCTHl. KosloHMalbHbIE
OpraHU3MBl.

B3anMocCBs3p 4YacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpPraHbl U CHUCTEMBI OpPraHOB.
OpranusMm kak exquHoe Lenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3zoBaTelibHAsA, MOKPOBHAs, MPOBOASIINIAS,
OCHOBHasA, MexaHuyeckas. OcoOEHHOCTH CTpPOeHMs, (PYHKIUH U pacloNOXEeHUs TKaHed B opraHax
pacTeHui.

TkaHM JKMBOTHBIX M 4Y€JIOBEKA. THIIbI JKMBOTHBIX TKAHEW: DIIHUTEIUAIbHAsA, COCIUHUTEIIBHAS,
MbIlIeyHas, HepBHass. OCOOEHHOCTH CTpoeHMs, (PYHKUMH W pPAcloNOKEeHHs TKaHeW B opraHax
JKUBOTHBIX U YEJIOBEKA.



Opranbl. BereratuBHble M TeHEpaTHBHBIE OpraHbl pacTeHuil. Opranbl U CHUCTEMbl OPraHOB
KUBOTHBIX U 4yesoBeka. OyHKIIMU OpraHoB ¥ CHCTEM OPIaHOB.

Omnopa Tena opranuzMoB. Kapkac pacrenuil. CkeneTsl OZHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIl 1 BHYTpeHHUH ckeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBM>KeHHE OpraHu3MoB. J[BIDKEHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOHIHOE, KTYTHKOBOE,
pecHuyHoe. JIBM>)KEHME MHOTOKJIETOYHBIX PACTEHUH: TPONM3Mbl M  HACTUM. J[BUO>KeHHE
MHOTOKJICTOYHBIX JKHBOTHBIX M YeJIOBEKa: MbllieyHast cucreMa. Peduiexc. CkeneTHbIe MBIIIIBI U UX
pabora.

IInranue opranusmos. IlornomeHue BOXBI, YITIEKHCIOTO ra3a WM MUHEPAIbHBIX BEILECTB
pacteHussMu. [lutanue KUBOTHBIX. BHYTpPUIIOIIOCTHOE U BHYTPHUKJIETOUHOE NuIleBapeHue. [luranue
[I03BOHOYHBIX KMBOTHBIX. OTHENbl NMILEBAPUTENBHOIO TpakTa. [luieBapuTenbHbIE JKENE3BI.
[IumeBapuTenpHas cuCTEMa YEIOBEKa.

Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. [[pixanue >kuBOTHBIX. [uddy3us razoB depes
MoBepxHOCTh KieTku. KokHoe pbixanue. JlpixaTenbHas moBepXHOCTh. JKabepHoe u JErouHoe
IbIxaHue. JpIXaHue MO3BOHOYHBIX UBOTHBIX M YEJIOBEKA. DBOIIOIMOHHOE YCIOKHEHUE CTPOEHUS
JIETKUX MO3BOHOYHBIX )KMBOTHBIX. JlpIXaTeabpHas cucTemMa 4esoBeka. MexaHn3M BEHTHIILUY JETKUX
y IITUI] ¥ MJIIEKONUTAIOMMX. Peryssiius npixanus. J{pixareapHbie 00bEMBI.

TpancnopT BemECTB y OpraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIIOPT BEIIECTB y
KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHbBIX KUBOTHBIX U
yenoBeka. Cepjlle, KpOBEHOCHBbIE cOCyAbl M KpoBb. Kpyrum kpoBooOpalieHus. DBOIIOIHMOHHBIE
YCIIO)KHEHUS CTPOEHHMSI KPOBEHOCHOH CHCTEMBbl IO3BOHOYHBIX HMBOTHBIX. Paborta cepaua u eé
peryusuus.

Beinenenne 'y opraHusMoB. Belnenenue 'y pacteHuid.  BpineneHune  y  JKMBOTHBIX.
CoxpaturensHbie Bakyosiu. Opransl BoiieneHus. OunbTpanus, cekpenus U 00paTHOE BCAChIBaHHE
KaK MEXaHM3Mbl pabOThl OpraHoB BeiAeneHUs. CBS3p TMOJOCTH Tela C KPOBEHOCHOM W
BBIJICJIUTENIBHON cUcTeMaMU. BblelieHne y M03BOHOUHBIX )KMBOTHBIX U yenoBeka. [louku. CtpoeHue
u ¢pyHkimonuposanue HedpoHa. OOpazoBaHNE MOYH Y UEIOBEKA.

3amyTa y OpraHu3MoB. 3alIUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil M IUCTHI
MpOCTEMIINX. 3alluTa Yy MHOIOKJIETOYHbIX pacteHuid. Kytukyma. CpeacrBa mNAacCUBHOW H
XUMHYECKOM 3aiuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U WX MPOM3BOJHBIE. 3alIUTa OPraHU3Ma OT
6one3neil. UMmyHHas cucreMa yenoBeka. KiueTouHslit 1 ryMopalibHbIIl UMMYHHUTET. Bposk1€HHBIN U
NpUOOPETEHHBIN cHelupUUeckuii UMMYHUTET. Teopus KJIOHAIbHO-CEIEKTHBHOTO HWMMYHHUTETA
(IT. Opnux, ®. M. bepner, C. Tonerara). BocianurensHbie OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUH.

PasgpaxkumocTs U perynsauus y opranu3MoB. Pa3apaxuMoCTh y OJJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PaznpaxumMocTs U peryisinus y pacteHuil. PocToBbie BeniecTBa U X 3HaYCHUE.

HepBhas cucrtema u pediiekTopHasi peryisiius y *UBOTHbIX. HepBHas cucreMa u e€ OTHenbl.
OBOJIOIIMOHHOE YCJIOXKHEHHE CTPOEHUSI HEPBHOM CHCTEMBI Y *KMBOTHBIX. OTAEIBl FOJOBHOIO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednexkropHas ayra. besycioBHbie U yCIOBHBIE PEIIEKCHI.

I'ymopanbHas perynsauuvss W SHIOKPUHHAs CHCTEMa JKMBOTHBIX M 4yenoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI U UX TOPMOHBI. JIeiiCTBHE TOPMOHOB. B3auMOCBS3b HEPBHOM U YHIOKPUHHON
cuctem. [ unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

Ioptper: U. I1. [TaBnos.

Tabmuiel w1 cxeMmbl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHbIE BOJOPOCIN,
«bakrepuny», «lIpocreiimmuey», «Opranbl UBETKOBBIX pacTeHU», «CHUCTEMBbl OPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHm pacteHui», «KopHEBbIE CHUCTEMBI»,
«Ctpoenune ctebinsn», «CTpoeHHe TUCTOBOU MIACTHHKNY, « TKaHU KUBOTHBIX», «CKeElleT 4eTIOoBeKay,
«IInmeBapurenbHas cucremMa», «KpoBeHOCHas cucteMay, «JlpixatenbHas cucrema», «HepBHas
cucteMay, «Koxay, «MpblieuHas cucremay, «BoiienurenbHas cuctemMay, « QHAOKPUHHAS CHCTEMay,
«Ctpoenne wmbImib», «Mmmynntery, «KumeunomosnoctHeiey, «Cxema THWTaHUS PACTCHUI,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOUYHBIX XUBOTHBIX», «CTpoeHue rujipel», «CTpoeHue IIaHapumn»,




«BHyTpeHHee cTpoeHUE H0kAeBOro uepmBs», «HepBHas cucrema peid», «HepBHas cuctema
narymkuny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas cuctema
MJICKOTHTAIOIMNX», «HepBHas cucTeMa uenoBekay, «Peduexcy.

O6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MHUKpOMpEenaparbl OJHOKICTOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTbl TKaHEH, PaKOBHUHBI MOJUIIOCKOB, KOJUICKIIMM HACEKOMBIX, WUIJTIOKOXKHX, >KHUBbBIC
SK3EMILIAPhl KOMHATHBIX pPACTeHH, repOapuu pacTEHUI pa3HbIX OTHAEIOB, BJIAKHbBIE MpEHapaThl
KUBOTHBIX, CKEJIEThI MMO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX KHBOTHBIX, CKEJET 4YEJIOBEKa,
o0opynoBaHuE AJsl AEMOHCTPALMU MOYBEHHOTO M BO3AYIIHOTO NMUTAHHS PACTEHHM, pacllerieHUs
Kpaxmasia u OeNKOB Mmoj AeicTBreM (EPMEHTOB, 0OOPYIOBAHHE /ISl IEMOHCTPAIIUU OMBITOB IO
M3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX ABUKEHUN, MOJEIN FOJIOBHOTO
MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabGoparopHas padora «3yueHue TkaHeil pacTeHUI».

JlabopaTopHas padora «/3yueHue TkaHel 5KUBOTHBIX».

JlaGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUS».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHU3MOB

@DopMBI Pa3MHOXKEHHUSI OPTaHU3MOB: Oecroioe (BKJIIOYas BETETATHBHOE) M IOJIOBOC. BHIbI
0ecIooro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIIALUS, (hparMeHTaIus, KIOHUPOBaHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, unu rametsl. Meio3. Craauu Meiio3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIcia Meiio3a U MOJIOBOTO npouecca. Meiio3s
U €r0 MECTO B )KMU3HEHHOM IIUKJIE OPraHU3MOB.

[Ipen3aponpieBoe pazutue. ['amerorenes y xuBoTHbIX. [lonoBeie xene3bl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIIETOK.

OmnogoTBopeHre W 3IMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CMOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOpPHONIOTHS — HayKa O pPa3BUTHHU
opranusMoB. Mopghozenez — oona u3z enasuvlx npobdnrem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgpozeresa. Ctaguu SMOpHOTEHE3a KUBOTHBIX (Ha puMepe Jsarymku). pobnenune. Tunst
npobnenust. /JemepmunuposanHoe u HedepMuruposantnoe opobnenue. bnacmyna, munst Oracmyi.
OcobenHocty  JpoOJIeHNsS MIICKONUTAIOMNX. 3apOJBIIIEBbIe JHCTKHA (TacTpyisinus). 3akiaaka
OpraHoB M TKaHEHl M3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOE BIMsSHHME 4YacTel pa3BUBAIOILIETOCS
3apojpliia (AMOpUOHANbHAS WHAYKIMS). 3akjajKa IUIaHAa CTPOCHMSI XUBOTHOIO Kak pe3yJbTaT
MepapXHUeCcKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha 5>MOpHOHANTBHOE paA3BUTHE PA3IUYHBIX
(hakTOpPOB OKpYXKAIOIIEH CPEJIbI.

Poct u pasButue xxuBoTHBIX. [TocTamOpuoHanbHelil nepuoa. [IpsMoe u HempsiMoe pa3BUTHE.
PazButue ¢ meramopdo3om y OECHO3BOHOYHBIX M TO3BOHOYHBIX JKHUBOTHBIX. buojormueckoe
3HAQUYEHHE MPSIMOr0 M HENpPSIMOrO Pa3BUTHUS, UX paACHpPOCTpaHEHUWE B Mpuponae. Tumel pocra
KHUBOTHBIX. (DaKTOpBI peryisiiMu pocTa >KUBOTHBIX M yenoBeka. CTaauM NOCTIMOPHUOHAIBHOTO
pa3BUTHUSL Y KUBOTHBIX M 4YenoBeka. Ilepumonbl oHTOrenesa uyenoBeka. CTapeHHe M CMEpPTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

PazMHoxeHHe U pa3BuTHE pacTeHuid. ['amerodur u crnopodut. Meio3 B KU3HEHHOM LIUKJIIE
pactenuii. OOpa3oBaHue crop B mporecce meito3a. ['amerorene3 y pacrenuii. OIIo10TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpraHU3MOB. JIBOIiHOE OIIOAOTBOPEHUE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBI PETYISIIIUN OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabmuiel 1 cxembl: «BereratuBHOEe pa3sMHOXKeHHE», «THUIBI Oecrnoiaoro pa3MHOXKEHUS,
«Pa3MHOXeHUE XJTaMUJOMOHAb», «Pa3MHOXeHUEe 3BrieHb», «Pa3MHOXeHHe TUApb), «Menos,
«XpoMocomsl», «I'amerorenes», «CTpoeHne AWLEKIETKH M CHepMaTo3ouaa», «OCHOBHBIE CTA/IHH
oHTOreHe3a», «lIpsiMoe u Henpsmoe pa3Butue», «Pa3Butrue Malickoro xxyka», «Pa3Butue capanumy,
«Pa3ButHe JArymkn», «JIBOMHOE OIUIONOTBOPEHUE Yy LBETKOBBIX pacTeHHI», «CTpOEHHE CEeMSH




OJTHOZIOJIBHBIX M JIBYIOJIBHBIX pacTeHuil», «KU3HEHHBIH LUK MOPCKON KamycTbl», «’KU3HEHHBIN
LUK MXa», « KU3HEHHBIM LUK MAIIOPOTHUKAY, «KM3HEHHBIA LIUKJ COCHBI.

OO6opynioBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENapaThl SHIEKIETOK U CHEpPMaTO30HJI0B,
Mozenb «LIUKIT pasBUTHSA JIATYLIKIY.

JlabopaTtopnass  pabora «/I3yuyeHue  CTpOEHMsI  MOJOBBIX  KJIETOK HAa  TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BplABleHUE TPU3HAKOB CXOJACTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropus cTaHOBJICHHsI U Pa3BUTHS TEHETHKU Kak Hayku. Paboter I'. Mengens, I'. ne ®pusa,
T. Moprana. Ponp oredecTBeHHBIX Y4€HbIX B pa3Butuu reretuku. Pabdorer H. K. Konbmosa, H.
W. BaBunosa, A. H. benozepckoro, I'. [I. Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHYECKHUE MTOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEJIbHBIE TEHBI,
aNbTEPHATUBHBIC MPHU3HAKHU, JOMHHAHTHBIA M PEIIECCUBHBIN MPU3HAK, TOMO3UIOTa, F€TEPO3UTOTA,
qucTas JUHHS, THOpuAbI, reHoTul, ¢peHoturl. OCHOBHBIE METOJbI T'€HETHKU: THOPHI0IOTHYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIAPHO-TE€HETUUECKUM.

JdeMoHcTpamun

Hoptpetsr: I'. Mennens, I'. ne ®pus, T.Mopran, H. K. Komsmos, H. W. BaBunos, A.
H. benozepckuii, I'. /1. Kapneuenko, }0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIIMBAHUS.

JlabopaTopnas padora «/lpo3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHzens — 3aKOH €IMHOOOpa3usi THOPUIOB
nepBoro nokosieHus. IlpaBuno nomuHupoBaHus. BTopol 3akoH MeHpaens — 3aKOH paculenyIeHUs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ umore3a 4ucToThl raMer.

AHanmusupyromee ckpemuBanue. [IpomMeXyTouHbId XapakTep HacieloBaHUsA. PacuieruieHue
IIPU3HAKOB IIPU HENIOJHOM JOMHUHUPOBAHUH.

Jurubpuanoe ckpenmBanue. Tperuil 3akoH MeHenst — 3aKOH HE3aBUCHMOTO HACJICIOBAHMS
NpU3HAKOB. L{UToMOrNUYecKne OCHOBBI TUTHOPUAHOTO CKpEIUBaHUS.

CueruienHoe HacienoBaHue mpusHakoB. Pabotel T. Moprana. CiemyieHHOE HacjeJI0BaHHE
T€HOB, HapYyILIEHUE CLIETUICHUS MEXly TeHaMH. XPOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTH.

I'enernka mnona. XpOMOCOMHBI MEXaHHU3M OIpeNeieHHs] Moja. AYTOCOMBI U IOJIOBbIE
xpomocombl. ['OoMoraMeTHblii W rereporaMeTHbIi Moy ['eHeTHueckas CTpPYKTypa IIOJIOBBIX
xpoMocoM. HacienoBanne npu3HaKkoB, CHETUICHHBIX C ITOJIOM.

l'enotunn kak wenoctHas cucreMa. IlmedoTrponuss — MHOXKECTBEHHOE JEHCTBUE TEHa.
MHOXeCTBEHHBIN ayuienu3M. BanmoneicTBiue HeauiebHBIX TeHOB. KoMIIIeMeHTapHOCTh. DMUCTa3.
ITonumepus.

'eHeTndeckuii KOHTPOJIb pa3BUTHUSA PACTEHHUM, JKMBOTHBIX M  4YEJIOBEKAa, a TaKkKe
(U3MOIOTMYECKUX TPOLIECCOB, MOBEIEHUS M KOTHUTUBHBIX (GYHKUUH. ['eHeTHMueckue MeXaHU3MBI
CUMOMOTeHe3a, MEXAaHU3Mbl B3aUMOJIEHUCTBUS «XO3SMH — Mapa3uT» U «XO35IUH — MHKPOOHOMY.
['eHeTHuecKkue acmeKThl KOHTPOJIS WM HM3MEHEHHsS HAcClEACTBEHHOW HWH(POpPMALMU B IMOKOJCHHUAX
KJIETOK ¥ OPTaHU3MOB.

JdemoHcTpanuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabmuuel u cxemsl: «IlepBbiif U BTOpO# 3akoHbl Mennens», «Tperuil 3akoH MeHnens»,
«AHammsupymwouee ckpemmBanue», «HemonmHoe nomuHMpoBaHHMe», «CLEIUIEHHOE HACIECIOBaHHE
NPU3HAKOB y Apo3oduib», «l'eHeTnka monay, «Kapuotun uenoBekay, «Kapuotum apo30Qpuiisn»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJIean3M», «B3anMoaencTBre reHoBy.




OOGopynoBaHue: MOJENb JUISI JAEMOHCTPALIMU 3aKOHOB €IWHOO0Opasusi THOPHUIOB IIEPBOTO
MOKOJICHUS M PACHICTJICHUS MPU3HAKOB, MOJENb Ui JEMOHCTPAllMM 3aKOHA HE3aBHCHUMOTO
HACJIeIOBAaHMsI TPU3HAKOB, MOJENb U JIEMOHCTPAIlMH CLEIUICHHOTO HACJICAOBAHUS IMPU3HAKOB,
CBETOBOI MHUKPOCKOI, MUKpoTIpenapart: «/[po3odumar.

IIpakTuuyeckass padora «/3yueHue pe3yinbTaTOB MOHOTHOPHIHOTO  CKPEHIMBAHUSA Y
TPO30(UITBI».

IIpakTuuyeckass padora «/3yuyeHne  pe3ylnbTaTOB  JUTHOPUAHOTO  CKPEIIMBAHHUS Y
TPO30(UITBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHoTMna W cpeabl npu  (GopMUpOBaHMU (PeHOTHNA. M3MEHYHBOCTD
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE NTPU3HAKUA. BUbl N3MEHUYMBOCTH: HEHACIIEACTBEHHAS
Y HaCJIEACTBEHHAS.

Monudukanonnass u3MeH4YMBOCTh. Ponb cpenbl B (GopMUpOBaHUU MOJIU(DUKAIIMOHHON
n3meHuuBocT. Hopma peakiuum npusHaka. BapuanuoHHBIM psl M BapUAallMOHHAs KpuUBas
(B. Noranncen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

I'enorunnueckas wW3MeHYUBOCTL. (CBOMCTBA TI'€HOTUIIMYECKOM M3MEHUYMBOCTH. BHOBI
TeHOTUITNYECKONH U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallUOHHASI.

KoMOuHaTuBHAsT W3MEHYMBOCTh. MeH03 M TOJOBOH MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHUYUBOCTHU. PoNlb KOMOMHATUBHOM M3MEHYMBOCTU B CO3[aHMHM T'€HETUYECKOTO PazHOOOpas3us B
Ipezeax OJHOro BUA.

MyTtanmonHass W3MEHYMBOCTb. Bujbpl MyTanuid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HWHIYIUPOBAHHBIC MYyTalluu. SfepHble MW IUTOIUIA3MAaTHYECKUE MYTallUU.
ComMarnueckue u 1nojoBble MyTauuu. [IpuurHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX BIHUSIHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOI'O IIpoliecca. 3aKOH TOMOJIOTHYECKHX psJIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBunos). BHesnepHas n3MEeHYMBOCTh U HACIEACTBEHHOCTD.

Onucenemuxa u 3SNUCEHOMUKA, PpOIb SNUSEHEMUYEeCKUX (GaKmopos 6 HACLe008aHuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMmoHcTpamun

Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmouielt  u cxeMbl: «Bungsl  u3aMeHdnBOCTHY», «MoOAM(UKAIIMOHHAS  H3MEHYMBOCTBY,
«KomOuHaTHBHAsE W3MEHUYHMBOCTHY, «Meiio3y, «OmiogoTBopeHuey», «l eHeTndeckue 3a00JIeBaHUS
yesnoBekay, « Buasl Mmyranuin.

OO0opyoBaHue: )KUBbIE W TepOapHbIe OSK3EMIUIAPbl KOMHATHBIX pPAaCTEHUM, PUCYHKH
(pororpadun) >KUBOTHBIX C Pa3TMUYHBIMUA BUJAMU H3MEHYUBOCTH.

JlabopaTopHas pabora «VccnenoBanue 3aKOHOMEPHOCTEMN MoAU(UKAITMOHHON
W3MEHUYMUBOCTH. [ocTpoeHNE BapUallMOHHOTO PsAJla U BApUALMOHHON KPUBOM».

IIpakTnueckas padora «Myranuu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. 'eHeTHKa YeI10BeKa

Kapuorun yenoseka. MexiyHapoHasi mporpaMmma UCCJIE€I0BaHHS T€HOMa 4elloBeKa. MeTobl
N3y4EeHUsT  TE€HETUKH  YeJIOBEKa: TeHEAIOTUYCCKUH, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUI,
MONYJIALIMOHHO-CTATUCTUYECKUN,  MOJEKyIspHO-reHeTudeckuid.  COBpeMEHHOe  OIpeelieHHue
TCHOTHUIIA: ITOJJTHOTCHOMHOC CGKBCHI/IpOBaHI/IC, FGHOTI/IHI/IPOBaHI/IC, B TOM 4YHCJIC C ITOMOIIBIO HL[P-
aHanu3a. HacnencTBeHHbIe 3a00NieBaHUs udeloBeKa. | €HHbIe M XPOMOCOMHBIE OOJIE3HHM YeJOBEKa.
Bonesnn ¢ HacinencTBEHHOW MPENPacHoNIOKEHHOCThIO. 3HAYCHHE MEIUIIMHCKOM TEHETHKH B
MPEeIOTBPALICHUN U JICYCHHH TEeHETUYECKUX 3a00yieBaHUN deloBeKa. MeInKo-TeHEeTHYEeCKOoe
KOHCYJ'H)TI/IpOBaHI/IC. CTBOJ’IOBBIG KJICTKU. HOHSITI/IG KT'CHETUYCCKOT O pr33>>. BTI/I'-IGCKI/Ie ACIICKTHI
UCCIIETOBAaHHUH B 00JIACTH PEJaKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (akToOphl MOBBIIMIEHHON YYBCTBUTEIBHOCTH YeJOBEKa K (DU3UYECKOMY H
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYIKarolie cpenpl. ['eHeTrueckas mpeapacrnoioKeHHOCTh YeloBeKa
K IIaTOJIOTUSIM.



JdemMoHcTpanuu

Tabmuiel u cxembl: «Kapuotun uyenoBeka», «MeToAbl H3y4eHUSI TEHETUKHU YEJIOBEKay,
«["eneTnueckue 3a00JeBaHUS YEITOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpranHu3mMoB

JloMecTukanus 1 cesekius. 3apoxkaeHue cenekuu u nromectukanuu. Yuenue H. M. BaBuiosa
o LleHTpax MPOMCXOXKACHUS U MHOTOOOpa3usl KYJbTYPHBIX pacTeHui. Ponb cenexknuu B co3MaHUN
COPTOB PAaCTEHHUM W MOPOJ >KUBOTHBIX. COpT, MOPOJA, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacjeacTBeHHOM n3MeHunBocty H. Y. BaBuiioBa, ero 3HadeHHe JJ1s CEICKIIMOHHON paOOTHI.

Metoabl ceneKuMoHHOM paboTsl. MCKycCcTBEHHBIN OTOOP: MAacCOBBIA M HMHIAWBUAYAJIbHBIN.
Otanbl KOMOMHAIMOHHOW cejekuuu. McrmplTaHue Npou3BOAMTENCH MO MOTOMCTBY. OTOOp 1m0
TCHOTHUITY C MOMOIIBI0 OIICHKH (PEHOTHIA MOTOMCTBA M OTOOpP MO TEHOTHIY C MOMOIIBI0 aHAIM3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CeJICKIIMOHHON paboThl. PagraniMmoHHBIA U XUMHUYECKUI
MyTareHe3 Kak MCTOYHHMK MYTAaIlUid y KYJbTYPHBIX ()OpM OpraHu3MoB. Vcrosip30BaHHE TEHOMHOTO
pEIaKTHPOBAHUS U METOAO0B pekoMOMHaHTHBIX JIHK anms momydeHwst uCXOQHOrO marepuania s
CEIICKIIHH.

[lonyyenue  MONUILUIOMIOB. BuyrpuBunoBas  ruOpuausanusi. bim3kopoacTBeHHOE
CKpellMBaHue, Wik UHOpuauHr. HepoacTBeHHOE ckpeluBaHue, Uiy ayropuauur. ['erepo3uc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekiuu. Otnanénnas rubpuausanus. [Ipeogonenue
OecIuIousl MEXBHJIOBBIX THOpUIOB. JIOCTMIKEHHS CEJICKIIMM PACTEHUH W JKUBOTHBIX. «3enéHas
DeBoNIOYUANY.

CoxpaHeHHe ¥ U3y4eHUE TeHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X JTUKUX pOAHYEH
JUTSL CO3JTAaHUST HOBBIX COPTOB U THOPHUIOB CEIBCKOXO3IHCTBEHHBIX KYIbTYD. M3y ueHue, coxpanenue u
ynpasnenue 2eHemudecKUMU pecypcami CelbCKOXO3SAUCMBEHHbIX U NPOMBICIOBbIX JHCUBOMHBIX 8
Yenax yuyuuleHus Cywecmeyiouwux u co30aHusi HOBbIX NOpOoO0, JMUHUU U KPOCCOB8, 8 MOM YUCIe C
NpUMEHeHUeM COBPEMEHHBIX MemOo008 HAYUHbLIX UCCIe008aHUL, NepedosbiX Uoell U nepCneKmueHbIX
MEexXHON02UU.

JdemMoHcTpanuu

Hoptpersr: H. U. BaBunos, WU. B. Muuypun, I'. /[I. Kapneuenko, II. Il JIykpsauenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel 1 cxembl: «LleHTpBl TMPOUCXOXKACHUS U MHOTrooOpasus KyIbTYpHBIX pPacTEHUII»,
«3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEJICTBEHHOW WM3MEHUYHUBOCTHY», «METOIbI CEeJIEKIIHH,
«Otnanénnas rubpuanzanusy, «MyTareHe3».

JlabopaTopuasi pabora «/3yueHrne CcOpPTOB KYJIbTYPHBIX pAcCTEeHUN M TOPOJ JOMAIITHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUN PACTECHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypeust KOCHOBHBIE METOIBI M JIOCTHKEHUS CEJICKIIMM PACTEHWW W IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBI YYacTOK, B TEIUIMYHOE
XO035IICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOIUA U CHHTETHYECKAA OHO0JIOrMA

OOBeKThl, UCMONb3yeMble B OHOTEXHOJOTHMH, — KJIETOUYHbIE W TKaHEBBIE KYJIBTYpHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKA. TpaauliuoHHas OMOTEXHOJIOTHS: XJieOoneueHne, MoaydeHHe
KHUCIOMOJIOYHBIX ~ TNPOJYKTOB,  BUHOJenue.  MukpoOuonorunueckuii  cuHre3.  OOBEKTHI

MUKpOOHOIOrnuecKux TexHonaoruii. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Cozanne TEXHOJOTHI U MHCTPYMEHTOB LI€JIEHANPABIECHHOIO U3MEHEHUSI U KOHCTPYHUPOBaHUS
T€HOMOB C IIEJIBIO MOJIYYEHHUSI OPraHU3MOB M MX KOMIIOHEHTOB, COAEPIKAIIUX HE BCTPEUAOIIHECS B
npupojie GMOCUHTETUUECKUE ITYTH.

Kierounas wunxeHepus. MeToasl KyiabTypbl KJIETOK W TKAaHEW pPAcCTEHUHM M IKMBOTHBIX.
Kpunobanku. Comarunyeckas ruOpuau3aluss W coMmMaTHyeckuil smOpuorenes. lMcmonb3oBanue



raljlouioB B CEJEKLUUU pacTeHU. [lonyueHue MOHOKIOHANbHLIX —anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKTOHAILHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIIOJ0TBOPEHUE.
PexoHCTpyKIMsST SAHLEKIETOK M KIOHUPOBAHHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMMU  SAEP
KIIETOK. TexHonocuu  0300po6ieHus, KyIbMUBUPOBAHUsi U MUKPOKIOHANbHO20 — DPASMHOMNCEHUs
CeNbCKOXO03AUCMBEHHBIX KVAbMYP.

XpOMOCOMHass M TE€HHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 I'€Ha M KOHCTPYHpPOBAHUE
pexomounantHeix JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHXKEHUS W TMEPCICKTHBBI
XPOMOCOMHOM U T€HHOI MH)KEHEPUU. DKOJOTHYECKHE U AITHUECKHUE TPOOJIEMbl TEHHOW MHKEHEPHUH.

Menunuackue OuorexHonoruu. IloctreHomHas mudpoBas menunuHa. [1[P-muarnoctuka.
MeTabo0OMHBINH aHaIN3, TEHOLEHTPUYECKUI aHallu3 MPOTeOMa YeIoBeKa JJIsl OLIEHKH COCTOSIHHS €T
310pOBbs. VICronb30BaHME CTBOJIOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OuomHXeHepus aiis
pa3paboTku (yHIaMEHTANIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH, CO3/aHUS KOMIUJICKCHBIX TKaHei
COUYETAHHEM TEXHOJIOTHA TPEXMEPHOrO OWONMPUHTUHTA W cKapOIIUHTa sl pEHICHHs 3a1ad
[IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BakKIMH C IENbI0 OOecreueHus: KOMOMHHMPOBAHHOW 3alIUTHl OT
Bo3Oyauteneir OPBU, ycTtaHOBieHHE MOJEKYJISIPHBIX MexaHU3MOB ¢GyHKuuonupoBanus PHK-
COJIEp KaIlNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIC 3a00JIEBaHUS YeTIOBEKA U )KUBOTHBIX.

JdeMoHcTpamun

Tabnuubl u cxembl: «Vcronb3oBaHnEe MUKPOOPTAaHU3MOB B MPOMBIIIIEHHOM POU3BOICTBEY,
«Knerounasi uHxeHepusn», «l'eHHass HHXEHEPUSI».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonydyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikcekypeus «buoTexHoorus — BaxKHEHIas NPOW3BOAMTENIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOCTRO).

ININIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

B cTpykType JMUYHOCTHBIX pPe3ylbTaTOB OCBOCHHSI MPOrpaMMbl MO OHOJIOTUU BbIACICHBI
CJIEIYIOIME COCTABJISIONINE: OCO3HAHUE O0YUYaIOIUMHUCST POCCUUCKOM TpakIaHCKOW HICHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIPEAEIICHUIO, Haludyue MOMusayuu K
0o0yueHUI0 OMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHUN JIMYHOCTU Ha OCHOBE
KITFOUEBBIX [[EHHOCTEH U MCTOPUUECKUX TPATUINA pa3BUTHUS OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb
u cnocobHocms 00yHarOIINXCs PYKOBOJCTBOBATHCS B CBOEH J1€ATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, IPUCYLLIUMHU cucTreme OHOJIOTHYECKOTO o0Opa3oBaHusl, HaluuUue
npagoCcoO3HAaHUs FIKOJIOTUUECKON KYNbTYpPbI, CHOCOOHOCMU CMABUMb IENH U CTPOUTh KU3HEHHbIE
TLJIAHBI.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJIbTATbI OCBOCHUS MPOTPaMMbI MO OHOJOTHUU JTOCTUTAIOTCS B €IUHCTBE
yq€6HOﬁ M BOCITMTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHU C TpaduIUMOHHBIMHA pOCCHﬁCKHMH
COLIMOKYJBTYPHBIMU, HCTOPUYECKHMMH M JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, NPUHATHIMA B
oOIecTBe TpaBUJIaMd W HOPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT TMpOIlECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTaHUsI U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MAaTPUOTU3MA U
YBaXKEHMUS K 3aKOHY M IIPaBOIIOPSAKY, YEJIIOBEKY TpyJda M CTaplIEMy IIOKOJIEHHWIO, B3aHMHOI'O
yYBa)KEHHUS, OEPEKHOTO OTHOLIECHUS K KYIbTYPHOMY HACIEAMIO M TPAJAHUIMSIM MHOTOHAIIMOHAIBEHOTO
Hapopa Poccuiickoi @enepannu, IpupoJie U OKPYKaAKOIIEH cpee.

JIMYHOCTHBIE PEe3YNbTAaThl OCBOCHHSI Yy4eOHOro mpeamera «bHONMOTHS» MOIKHBI OTpa)xaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN TUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHHX YyOEXKICHUH,
COOTBCTCTBYIOIIUX TPAAUIIMOHHBIM LHECHHOCTAM pOCCHﬁCKOFO O6HIGCTBa, PaCIIMPCHUEC KU3HCHHOT'O



OMbITa U OMbITA JCSITEIIBHOCTH B MPOLIECCE peain3allid OCHOBHBIX HAIpPaBJICHUM BOCIHUTATEIHHOMN
NEeATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCKOTr0 BOCIUTAHUS

c(OPMUPOBAHHOCTH IPAXKAAHCKON MO3UIIMKA O0YYAIOUIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
YjieHa POCCHICKOro OOIIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMIpaB U OOS3aHHOCTEH, yBa)X€HHE 3aKOHA U
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3JAHHM Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATEIIbHBIX 33/1a4, BBITIOJTHECHUH OUOJIOTUYECKUX YKCIIEPHUMEHTOB;

CIOCOOHOCTH ONpPEAENsATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHHUSIM COBPEMEHHOU
JKM3HHU U O0BACHATH €6;

YMEHHE YYHUTHIBATh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHHUSIME, KYIbTYPHBIMU IICHHOCTSIMHU M COITUAIBHBIM TTOJIOKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHHS y4YEOHBIX,
MO3HABATEJIbHBIX M MCCIIEOBATEIIbCKUX 3aJ1a4, YBAXKUTEIHLHOTO OTHOIICHUS! K MHEHUIO OINIIOHEHTOB
pHU 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOT0 COJIEP>KaAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW WICHTUYHOCTH, MATPHOTH3MA, YBAKCHHS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a cBOil kpaii, cBoro Poauny,
CBOM A3BIK U KYJIbTYPY, IPOIJIOE U HACTOSAIIEE MHOTOHAI[MOHAIbHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM MPUPOJBI, JOCTUKEHUIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTHUSX, TPYAE;

CHOCOOHOCTH OLIEHMBATh BKJIAJ POCCUUCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OWOJIOTHH,
MMOHMMAaHUS 3HAYCHHUsI OMOJIOTUH B TTO3HAHUY 3aKOHOB IMPUPOIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoe:xIEHHOCTh, TOTOBHOCTh K CIIY)KEHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 U MPUHUMATH OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJUTENSAM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHATUS HEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TPAAULIHUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO WU TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;,

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KaueCTBA
TBOPYECKOMN JTUYHOCTH;

5) puszuueckoro BocnuTanusi, GOPMUPOBAHUS KYJIbTYPbI 310POBbSI U IMOUHMOHAILHOIO
os1aromostyums:

MOHMMaHWE W peaju3alys 370poBOoro M Oe3omacHoro olOpasza >XKU3HU (340pPOBOE IMUTAHMUE,
COOJI0/ICHNEe TUTHEHUYECKUX TMPaBWJI M HOPM, COAJaHCUPOBAHHBIA PEXKUM 3aHATUA W OTIbIXA,
perynspHasi pusndeckasi akTUBHOCTb), O€PEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHKE IEHHOCTH TMPaBUJI WHAUBUAYAILHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO TIOBE/ICHUS B
CUTYaIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHWE TIOCIHEACTBHIA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEONICHUS aATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPyA0BOT0 BOCIUTAHUS



TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYLOII00HeE;

TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLMAIBHON HaIpaBIEHHOCTH,
CIOCOOHOCTh MHUITUMPOBATH, INIAHUPOBATH M CAMOCTOATENBHO BBIIOIHSTH TaKYIO ACSITEIbHOCTD;

UHTEpEC K pa3uyHbM cdepaM MpodeccHOHAIBHON AesTeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBII BBIOOP Oyaymeit mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO Ha POTSHKEHUH BCEH KU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHUS:

9KOJIOTMYECKU IlieJiecoo0pa3Hoe OTHOILEHHE K MPUPOJAE KaK HCTOYHUKY KH3HU Ha 3eMmie,
OCHOBE €€ CYLIECTBOBAHMS;

MOBBILICHUE YPOBHSI 3KOJOTHYECKOW KYJIbTYPBI: IMPUOOpPETEHHE ONbITAa IUIAHUPOBAHUS
IIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCJICACTBUN ISl OKPYXKAIOLEH CPEbL;

OCO3HaHHe T1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOIeM U MyTeil UX pelIeHus;

CIOCOOHOCTh HMCIIONB30BaTh MPUOOpETaeMble TPU U3YYCHUN OMOJIOTUU 3HAHHUS U YMEHHS MPH
pelieHny npoOjeM, CBSI3aHHBIX C PalMOHAJIBHBIM IMPUPOAOIOJIB30BaHUEM (COOIIOCHHE MPaBUI
IIOBEJICHUS B IIPUPOJEC, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECUS B DKOCUCTEMAX, OXPaHy BHJIOB,
IKOCUCTeM, OMochepsl);

AKTUBHOE HENPUATHE IECUCTBUM, IPUHOCALIUX BPEI OKPYKAIOIIEH NPUPOJHON Cpele, yMEHUe
MIPOTHO3UPOBATh HEOJIArONpPUATHBIE 3KOJOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX TEHCTBUI U
IIPEAOTBPALIATh UX;

HaJu4yue pa3BUTOrO SKOJOTMYECKOI'O MBIIICHUS, 3KOJOITMYECKON KYJIbTYpbI, OIbITa
NEATEIbHOCTH  JKOJIOTMYECKOW  HAIlpaBICHHOCTH, YMEHHsA  PYKOBOJACTBOBATbCS HUMHU B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM IIPAaKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAKTHYECKON EATEIbHOCTH 3KOJIOIMYECKOW HAIPABIEHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH ¥ OOIIECTBEHHOW TMPAKTUKU, OCHOBAHHOTO Ha JHUAIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOW KYJIBTYPbl KaK CpPEICTBA B3aMMOJECHCTBHS
MEXY JIFOJIbMU U MIO3HAHUS MUDA;

MOHUMaHHUE CIEeNU(PHUKN OWOIOTUM KaK HayKH, OCO3HaHUs e pomu B (opMupoBaHUH
palMOHAIBFHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUU LEJIOCTHOTO MpeACTaBIeHUs 00 OKpYyKarollem
MHUpE KaK O €IUHCTBE IMPUPOJIbI, YEIIOBEKA U OOIIECTBA, B [IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
peleHny mpoodaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKAEHHOCT, B 3HAUMMOCTH OMOJOTMM JUIsl COBPEMEHHOM IMBWIM3ALUMHU: OOecTeueHUs
HOBOTO YpPOBHSI DPa3BUTHUS MEIUIMHBI, CO3/IaHHE NEPCHEKTUBHBIX OHMOTEXHOJIOTUH, CHOCOOHBIX
pelars pecypcHble IMpOOJIEMbl pa3BUTHs 4YEJIOBEUYECTBA, MOWCKA IMYTEH BBIXOJA U3 IIOOATBHBIX
HKOJIOTHYECKUX MpoOJeM M obecredyeHus: nepexojia K yCTOMUMBOMY pa3BUTHIO, PAllMOHAIBHOMY
MCIOJIb30BAaHHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUHM OMOJIOTMYECKMX 3HAHUM B LENAX MOBBIIICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW T'pPaMOTHOCTH, KaK COCTaBHOM YacTh (PyHKIHOHATHHOU
IpPaMOTHOCTH 00ydarouuxcs, GopMupyemMoit npu U3y4eHnu OUoJIorTuH;

IIOHUMAaHHWE CYIIHOCTH METOJIOB II03HAHMUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  MCIIONIb30BaTh IMOJydaeMble 3HAaHUS JJIs aHalM3a U OObBSICHEHHs SBICHHUH
OKPY)KAIOIIET0 MHUpPAa U MPOUCXOAAIMX B HEM H3MEHEHUH, YMEHHE [enaTb OOOCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HaYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX C LIEJIbI0 OJYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIFHO UCIIOIB30BATh OMOJIOTUYECKHE 3HAHUS JJIS pelIeHus] TpoOiieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

OCO3HaHUE ILEHHOCTH HAYYHOW JEATEIbHOCTH, TI'OTOBHOCTb OCYILECTBJIATH IMPOEKTHYIO U
HCCIIEA0BATENBCKYIO AESITENBHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUI0 U CaMOOOpa3OBaHHIO, K
aKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHMM 1O OHOJOTMM B COOTBETCTBUU C JKU3HEHHBIMH
NOoTPeOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOEHHUs YydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble A7 (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYHAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexnpeaMeTHbIE) O0leHaYYHbIE MOHATHS, OTPAXKAIOLIME LIEJOCTHOCTh HAYYHOM KapTUHBI MUpPA U
cneun(uKy METOJOB IO3HAHMSA, HCIOJIB3YEMBIX B ECTECTBEHHBIX HayKax (BELIECTBO, JHEPIHf,
ABJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (DaKT, IPUHIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpus,
UCClieIoBaHe, HaONIo/IeHUe, W3MEpEeHue, SKCIEPUMEHT W JpYrHe); YHUBEpCalbHbIE Yy4ueOHbIE
neicTBus (Mo3HaBaTelbHblE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), oOecneunBarole GopMrupoBaHue
(YHKIMOHATBPHOM TPAaMOTHOCTH M COIMAIBHONM KOMIIETEHIIMM OOYYalOIIMXCs; CIIOCOOHOCTD
o0yyJaroIuxcs HUCIOIb30BaTh OCBOEHHBIE MEXAUCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOM U COIUAIEHON TPAKTHKE.

B pesynbrate wu3yuyeHHss OMOJIOTMM Ha YpPOBHE CpeAHEro ooumero oOpa3oBaHus Yy
oOyuatomerocsi OyayT cOpMUPOBaHBI [MO3HABATEbHBIC YHUBEPCAbHBIC YYeOHBIC MCHCTBUS,
KOMMYHHUKATHBHbIC YHUBEpCaJIbHbIE yueOHbIe NEHCTBUS, PETYJSITUBHbIE YHMBEpCAJbHbIC yueOHBIE
JEMCTBUSI, COBMECTHASI 1€ATEIBHOCTD.

MertarpeaMeTHbIE pe3ybTaThl OCBOCHUS IPOTPaMMBbl CPEIHEro 00IIero 00pa3oBaHus AOJKHBI
OTpaXkaTb:

OBJiajieHNe YHUBEPCAIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMH 1eCTBUSIMH:

1) 6a3oBblIe JJOrHYeCKHUeE IeHCTBUS:

CaMOCTOSITENIbHO  ()OpPMYJMpPOBaTh U  aKTyalM3HpoOBaTh MpoOJeMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOEHUM 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIIJICHHUS (aHalu3a, CHHTE3a,
CpaBHEHHMSI, KIIacCU(PUKAINH, 0000IIECHHS), PACKPBIBATH CMBICT OMOJIOTMYECKHX MOHITHN (BBIIEIATH
UX XapaKTepHble PU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU IOHATUIMH);

ONpeAeNaATh ILeNu JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIILHOCTHU C NOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS 11 OOBsICHEHUS (PAKTOB U SIBIICHHI KUBOM MPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXJIeHHs (MHIAYKTUBHbIC, JAEIyKTUBHBIEC, IO AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUSIX, (OPMYTUPOBATH BBIBOABI H
3aKJIIOUYEHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CpEACTBA JUIsl TPEACTABIEHHUS CYIIECTBEHHBIX CBSI3€d H
OTHOLIEHUHA B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKXe NPOTUBOPEUMH pPa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH pEIIEHUs MPOOJieMbl C y4ETOM aHalIM3a UMEIOIIUXCA MaTepHaJbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE pE3YJIBTATOB LENSIM,
OLIEHHUBATh PUCKU MOCIEICTBUMN JAEITEIbHOCTH;

KOOPAMHUPOBaTb M  BBINOJNHATH pabOTy B YCIOBUSX PEAIbHOTO, BHUPTYAIBHOTO MU
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaATh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HAaBbIKAMHM Y4eOHO-HCCIEI0BATENbCKOM M TPOEKTHOW JesTeIbHOCTH, HaBBIKAMHU
paspelieHuss mpoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOOB
pelIeHNs TPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

UCIIOJIb30BaTh PA3JIMYHble BUJBl JESATEIBHOCTH [0 TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpHpEeTalluy, NpeoOpa3oBaHUIO M MPUMEHEHHMIO B YUYEOHBIX CHTyallUiX, B TOM YHCJE MpH
CO3/IaHUU YYEOHBIX U COLIMANIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBIIUICHHS, BJIaJeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBHIMU
MOHATUSIMH U METOJAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATENbHON JEATENBHOCTH U
KU3HEHHBIX CHTYaIUsX;



BBISIBJISATH TIPUYUHHO-CIICCTBEHHBIE CBSI3U M aKTyalIU3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y ¢
peleHysl, HAXOAUTb apryMEeHThI AJIs JJ0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3aJjaBaTh MapaMeTpbl U
KPUTEPHUH PELLICHHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOZI€ PEIICHUS 33a[a4l pe3yJIbTaThl, KPUTUUYECKU OLCHUBAThH UX
JIOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh IEJICHANPABICHHBIA IMOMCK MepeHoca CPeIACTB M CHOCOOOB JEHCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTDH 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIJIBUTaTh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIE MTOAXO0/bl U PEIICHHS], CTABUTh MPOOIEMBI
U 33/1a4M, JOIYCKAIOLIE albTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBATbCSI B PA3IMYHBIX MCTOYHMKAX HHGpopMmanuu (TeKcTe y4dyeOHOro mnocoodus,
HAYYHO-TIONYJISIPHOW JIUTEpaTrype, OHMOJOTHYECKHX CIIOBapsAX M CIPABOYHHKAX, KOMIBIOTEPHBIX
0a3ax JaHHbIX, B IHTepHere), aHanM3uUpoBaThb HHMOPMALMIO pa3IUYHBIX BUAOB U (QOpM
MPEJCTABICHUS, KPUTUIECKU OLIEHUBAThH €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3alpockl M TNPUMEHATh pPa3IM4YHble METOJbl INpPU IIOUCKE U O0TOOope
OHMOI0TMYecKoi HHPOPMAITIH, HEOOXOIUMOM TSl BRITIOJTHEHUS yICOHBIX 3a/1a4;

IpuoOpeTaTh ONBIT MCIOJIb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHMKATUBHBIX —TEXHOJIOIMH,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpAaTh  ONTUMAaJbHYIO  (opMy  mpencTaBiieHUs  OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U APYTOe);

UCIOJb30BaTh HAyYHBIH S3bIK B KayecTBE CpeJICTBa IpU paboTe ¢ OHUOJIOrHYECcKOil
uHpOpMaNKel: MPUMEHSATh XUMHYECKHe, (U3UUECKHE W MaTeMaTW4YecKHe 3HAKW M CHMBOJIBI,
¢dopmynbl, abOpeBUaTypy, HOMEHKIATypy, MCIIOJIb30BaTh M  IpeoOpa3oBbIBATh  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIJICTh HABBIKAMU PACIO3HABAHUS U 3alIUTH HHPOpPMaIu, HHYOPMAITMOHHON 0€301MacHOCTH
JMYHOCTH.

OB1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:

1) o0O1menmue:

OCYILIECTBIISATh KOMMYHHKAIIMH BO BCeX cdepax )KU3HH, aKTUBHO YYacTBOBATh B JHAJIOTE WU
JIUCKYCCUU TI0 CYIIECTBY OOCYKIaeMoii TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BHICKA3bIBATEH CYXKICHUS
OTHOCUTEJIBHO BBIMIOJIHEHUS TIpe/UlaraeMoi 3a/laud, YYHTBIBATh HHTEPECHl U COTJIACOBAHHOCTb
MO3ULUHI IPYrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCHN);

pacro3HaBaTh HeBepOalbHbIE CpeNCTBA OOIICHMS, TOHMMATh 3HAYCHHE COLMAJBHBIX 3HAKOB,
MNpeaANOCbUIOK BO3HHKHOBCHHSA KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/’I, YMEThb CMATYATh KOH(bJ'II/IKTI)I U BECTHU
HIePErOBOPBL;

BJIa/IETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJIEUCTBHUS, IOHUMATh HAMEPEHUS IPYTUX
JFOJCH, TPOSIBISTE YBAXKHTEIBHOC OTHOIICHHE K COOSCEIHHUKY M B KOPPEKTHO# (opme
(bOpMyYITHPOBATH CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PCHHUS C HCIOJIb30BAaHHEM SI3bIKOBBIX CPEICTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOM M HMHIUBUAYalIbHOW pabOTHl MpH
pemeHn OUOJIOrMYeCKOW MpoOIeMbl, OOOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHS TPYNIIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELIEHUH yueOHO! 3a1auu;

BbIOMPATh TEMATUKYy M METOABl COBMECTHBIX JEHCTBHM C Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JIeHa KOJUIEKTHUBA;

IIPUHUMATD 1IEJIM COBMECTHOM AESITENBHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JE€HCTBUSA
0 €€ JOCTHKEHHUIO: COCTABIIATH IUIaH JIEUCTBUH, paCIpEAeIsTh POJIU ¢ yUETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU palbOTHI;



OICHUBATH KAYCCTBO CBOCTO BKJIAAa U KAXKAOTO YUaCTHHKAa KOMAH/LI B O6H_IHI>'I pe3ybTaT MO
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MPOCKTHI, OLHCHHUBATL HACHU C TMMO3UIIMU HOBHU3HLI, OPUTMHAJIILHOCTH,
MPAaKTUYECKON 3HAUNMOCTH;

OCYHICCTBIIATL MO3UTUBHOC CTPATCIHYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyallUAX, MPOABIATH
TBOPYECTBO U BOOOpPAKEHUE, OBITH HHUITUATUBHBIM.

OgByajeHne YHHBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUISl BBISBICHHS IPOOJIEM U MX PELICHMS B )KU3HEHHBIX
Y Y4eOHBIX CUTYaIUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM II€JIeBbleé U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUAX M IIOCTYNKAax II0 OTHOLICHUID K JKUBOW IIPUPOJE, CBOEMY 3I0POBBI0 U 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIHO ~OCYILECTBIJIATH TIO3HABATEIBHYIO JIESTEIBHOCTb, BBIBIATH POOIEMBI,
CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHbBIE 337aUl B 0OpPa30BATENbHOM IEATEIBHOCTH U KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUs NpoOJeMbl C Yy4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEIIIOYTEHHUI;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHHUIO LIMPOKOW SPYIUIMM B Pa3HBIX 001acTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOK 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyallUssM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;

BJIaJIeTh HaBbIKAMM I103HABATEJIbHOM pe(IEKCHM KaK OCO3HAHHUS COBEPLIAEMbIX ICHCTBUI U
MBICTHTEIBHBIX MPOIECCOB, MX PE3YIbTaTOB M OCHOBAHWH, MCIIOJIb30BATh MPUEMBI PeICKCHH JUTs
OLIEHKU CUTYyalllH, BBIOOpA BEPHOTO PELICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKECHUIO;

IIPUHUMATB MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YIbTATOB JEATEIBHOCTH;

3) npuHsATHE CeOs U APYTHX:

IIPUHUMATD ce0s, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

MIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

MHNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS conepkaHusl ydeOHoro mpenmera «buomorus» Ha
yrI1yOnéHHOM YpOBHE OpPHEHTUPOBAHbI Ha obecrieueHue podUILHOTO
oOyueHus oOydaromuxcst Onosnornd. OHM BKIIIOYAIOT: crenuduyueckue s OMOJOTUM HaydHbIE
3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHUI 1O OCBOCHMIO, MHTEPIIPETAIMM U MPEoOpa30BaHUIO 3HAHUM,
BUJIBI JIEITETLHOCTH MO TIOJTYYCHUIO HOBBIX 3HAHWH W WX NMPUMEHEHHWIO B Pa3MYHBIX YUEOHBIX, a
TaKXe B PeaJbHBIX KU3HEHHBIX CUTYaLUsX.

[IpenMeTHbIe pe3ynbTaThl OcBOeHUsl yueOHoro mpeamera «buonorus» B 10 knacce NOMXKHBI
OTpaxaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJOTHM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GhOpMUPOBAaHUH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B MO3HAHUH 3aKOHOB MPHUPOABI U PEUICHUH



npobJeM panroHaAIBFHOTO MPUPOAONOIL30BAHUS, O BKJIAAE POCCHHCKUX M 3apyOeKHBIX yUYEHBIX B
pazBuUTHE OMOJIOTUH;

BJIaJICHUE CHUCTEMOH OMOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJIOrMYeCKHEe TEePMHHBI W TOHATUA (KHU3HB, KJIETKA, OpraHu3M, MeTaboiu3M, TIOMeOoCTas,
CaMOpETyJIALNs, CaMOBOCIPOM3BEIEHUE, HACIEACTBEHHOCTb, MU3MEHYMBOCTb, POCT U pa3BUTHE),
ouosornueckre Teopuu (kimerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMmocoMHas
Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAacTEHHI), 3aKOHBI (€IUHOOOpa3Hsl MOTOMKOB MEPBOTrO MOKOJICHUS,
pacILeIIeHHs], YUCTOThI FaMeT, HE3aBUCUMOro HacaenoBaHus ['. MeHens, roMoNoruueckux psijioB B
HacyencTBeHHoM n3menunBoctu H. Y. BaBuiosa), npuHIunb! (KOMILUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO TIIO3HAHHS, HCIOJIb3yEMBIX B OMOJIOTMYECKUX
UCCIIETOBAaHMIX KUBBIX O0BEKTOB (OMHMCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

YMEHHUE BBLIEIATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KJIETOK IPOKAPHUOT M JYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHHW3MOB, B TOM uucjie OakTepuii, TpubOB, pacTeHHI,
KUBOTHBIX M 4YeJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OpPraHOB PACTEHUH, KHBOTHBIX, YEIOBEKa,
MIPOLIECCOB JKU3HENIEATEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max PAcTeHHi, KHUBOTHBIX U YeNIOBEKa,
OMOJIOTMYECKUX MPOIECCOB: 0OOMEeHa BemecTB (MeTaOoIu3M), MpPEBpALICHUS >HEPTUHU, OpOKEHHS,
aBTOTPO(HOIr0 M TeTepoTpO(HOro TUIOB MUTaHUsA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meiio3a,
raMeToreHes3a, MOpHOTeHe3a, MOCTIMOPHOHAIBHOTO PAa3BUTHS, PAa3MHOKEHUS, WHAWBUIYAITBHOTO
pa3BUTHA OpraHu3Ma (OHTOT'eHe3a), B3aUMO/ICICTBHS I'€HOB, FeTepo3uca, HCKYCCTBEHHOTO 0TO0ODA;

YMEHHE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY OpPraHOMJaMHU KJIETKH M WX (YHKIHIMHU,
CTPOCHHEM KIIETOK Pa3HbIX TKaHEeW U MX (YHKIUSIMH, MEXAYy OpraHaMd M CHUCTEMaMU OPraHoB Y
pacTeHuii, )KUBOTHBIX M YEJIOBEKA M UX (DYHKIMSIMU, MEXKTY CUCTEMaMH OPTaHOB M UX (YHKIHSIMHU,
MEXIy dTarnaMu oOMEeHa BEIeCTB, 3TallaMy KJIETOYHOTO LIMKJIA U JKU3HEHHBIX [IUKIIOB OPraHU3MOB,
dTaraMu SMOPHOHAIBHOTO PAa3BUTHUS, TEHOTHIIOM U (EHOTHIIOM, (EHOTHIIOM U (PAKTOpPaMHU CpeJibl
o0uTaHus;

YMEHHUE BBISBISATH OTJIIMUUTENBHBIE TMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE pacTEHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOUINE ApPTyMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO H
CUMBOJIMKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMAaTHUYECKHUX IPYIIIL;

yMEHHUE peulaTb OWOJIOTMYECKUE 3a]aui, BBIBIATH NMPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXKIY
UCCIIEYeMBIMH OMOJIOTMYECKHMMH TIPOIIECCAMH W SIBIICHUSIMH, JI€NaTh BBIBOJIBI M IPOTHO3BI Ha
OCHOBAHUU MOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE U MPaKTUUYECKHe paboThl, COONIOAATh IpaBuiia Mpu padoTe
C y4eOHBIM U J1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBIJIBUTATh TUTIOTE3bI, TPOBEPATH X IKCIIEPUMEHTAIBHBIMH CPEJCTBAMU, (GOPMYITHUPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyYEHHbIE PE3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

yMEHHE YYacTBOBaTh B Yy4e€OHO-MCCIENOBATEIHCKOW paboTe MO OHOJIOTHH, JKOJOTHH U
MEIUIMHE, TPOBOAMMOI Ha 0a3e HIKOJBHBIX HAYYHBIX OOILIECTB, M MYOJUYHO NPEACTaBIAThH
MOJTyYCHHBIE PE3yJIbTAaThl HA YICHUYECKUX KOH()EPEHIUX;

YMEHHUE OLIEHMBATh ITHMUYECKUE ACHEKThl COBPEMEHHBIX HCCIEI0BaHUN B 007acTH OUOJIOTUU U
MEAUIMHBI (KJIOHUPOBAHNE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAIIPaBICHHOE U3MEHEHHE T'eHOMa U
CO3JIaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccrHoHambHON IesTEIbHOCTH B
o0acT OMOJIOTHM, MEIUIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPUHU, CEIbCKOIO XO3SHCTBA, MHUILEBON
MPOMBIIIIICHHOCTH, YIITYOJISITh TO3HABATENBHBI MHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH Mpodeccuu U MPOAOIDKEHHE OHOJOrHYEcCKOro oOpa3oBaHMs B OpPraHU3aLUSAX
cpenHero mpohecCuOHAIBLHOTO U BHICIIIETO 00pa30BaHUs.

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC



No
/o

HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI

KomnuectBo yacos

Bcero

Konrt-
pOJILHBIC
paboThl

[Tpak-
TUYECKUE
paboThl

DIIEKTPOHHBIE
(uncpoBrie)
oOpa3oBarenbHbIE

pecypcsl

buosnorns xak HayKa

https://edsoo.ru/mr-

biologiya/

JKuBnIle cCTEeMBI U X HU3YUCHUC

https://edsoo.ru/mr-

biologiya/

buomnorus kierku

0.5

https://edsoo.ru/mr-

biologiya/

XuMudeckast opranusanus KJICTKU

10

https://edsoo.ru/mr-

biologiya/

Crtpoenue u GyHKIMH KIETKU

https://edsoo.ru/mr-

biologiya/

OOMeH BellecTB U NpeBpallieHue S3HEPTUU B
KJIETKE

https://edsoo.ru/mr-

biologiya/

Hacnencreennas nabopMaIus u peann3aus
€€ B KJIIETKE

0.5

https://edsoo.ru/mr-

biologiya/

JKU3HEHHBIA UK KIETKA

https://edsoo.ru/mr-

biologiya/

Crpoenrne u GyHKIUU OPraHU3MOB

17

1.5

https://edsoo.ru/mr-

biologiya/

10

Paszmuoxenue u Pa3BUTHE OPTraHU3MOB

1.5

https://edsoo.ru/mr-

biologiya/

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYHUBOCTHU OPTaHN3MOB

0.5

https://edsoo.ru/mr-

biologiya/

12

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

10

https://edsoo.ru/mr-

biologiya/

13

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

https://edsoo.ru/mr-

biologiya/

14

['e”HeTHka yenoBeka

0.5

https://edsoo.ru/mr-

biologiya/

15

CCJ'ICKI_II/ISI OpraHu3mMoB

https://edsoo.ru/mr-

biologiya/

16

BroTexHOJIOTHS U CUHTETHYECKAsT OMOIOTUS

https://edsoo.ru/mr-

biologiya/

17

PesepBHOE Bpems

https://edsoo.ru/mr-

biologiya/
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No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo yacos ‘ DIIEKTPOHHBIE

/n Bcero|| Konrt- Ipax- (u¢posbie)
POJIBHBIE || THYECKHE oOpa3oBarenbHbIE
paboTsl || paboThI peCypCrI

OBIIEE KOJIMYECTBO YACOB I10 102 0 13

[MTPOTPAMME

MNOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosnuectBo yacoB ‘ Hara DNEeKTPOHHBIE
n/n Beero|Kont-|  pax- U3y4EHUS U(ppoBbIE
pONBH|| THUECKHE o0Opa3oBaTeNbHbIC
pie || paboTsl PeCYpChI
pabor
Bl

1 |buosorus xak KOMIIJIEKCHAs HAyKa U KaK 1 https://edsoo.ru/mr-
4acTh COBPEMEHHOT'O O0IIECTBA biologiya/

2  |PKuBble CHCTEMBI U UX CBOMCTBa 1 https://edsoo.ru/mr-

biologiya/

3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 https://edsoo.ru/mr-

biologiya/

4 ||UcTopust OTKPBITHS U U3YYECHUS KIICTKH. 1 https://edsoo.ru/mr-
Knerounas teopus biologiya/

5 |MeToasl MONEKYISIPHON U KJIETOYHOMH 1 0.5 https://edsoo.ru/mr-
6uonoruu. [IpakTuyeckas pa6oTa biologiya/
«3yueHne MeTo/10B KIETOYHOU OHMOIOTUI
(xpomatorpadus, anexrpodopes,
muddepeHanTsHoe HeHTPUPYrupoBaHue,

[I1IP)»

6 || XuMHYECKUI COCTAB KIETKH 1 https://edsoo.ru/mr-

biologiya/

7 MuHepasibHbIE BELIECTBA KIIETKH, UX 1 h'gtps://_edsoo.ru/mr-
OHOJIOrHYeCcKas polib biologiya/

8 Oprannueckue BeniecTBa KJIETKH — OCJIKH. 1 0.5 https://edsoo.ru/mr-
JlaboparopHas pabota «ObHapyKeHue biologiya/

OCJIKOB C MIOMOIIHIO0 KAa4€CTBEHHBIX
peaKLnii»

9 ||CeoiicTBa, Kiaccupukanms U QyHKITAH 1 https://edsoo.ru/mr-
OCIIKOB biologiya/

10 Opranuyeckue BelecTBa KIEeTKH — 1 thps://_edsoo.ru/mr-
YIJIEBOIBI biologiya/

11 ||Opranuueckue BemiecTBa KICTKH — TUOUAbI| 1 https://edsoo.ru/mr-

biologiya/
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

POJIBH| THUECKHE oOpa3oBarenbHbIE
bIe paboTsI peCyperl
pabor
bl

12 |[Hyxneunossie kuciotsl. JJHK u PHK. 0.5 https://edsoo.ru/mr-
JlaboparopHas padora «MccnenoBanue biologiya/
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJIETOK PA3JIUYHBIX OPTaHHU3MOBY

13 ||Crpoenue u pynkuun ATD. Ipyrue https://edsoo.ru/mr-
nHykieosuarpudocdarsl (HTD) biologiya/

14 ||CexBennpoBanue JIHK. Metoasl reHOMUKH, https://edsoo.ru/mr-
TPAHCKPUIITOMUKH, IPOTEOMUKHU biologiya/

15 |Meroabl CTpyKTYpHOU OMOJIOTUN https://edsoo.ru/mr-

biologiya/

16 ||Tuns! xietok. [Ipokaproruyeckast KiIeTka https://edsoo.ru/mr-

biologiya/

17 ||CrpoeHue 3ykapuOTHUECKOM KIETKH. 0.5 https://edsoo.ru/mr-
[IpakTuyeckas padora «/3ydeHue cBOCTB biologiya/
KJICTOYHOI MeMOpaHbI»

18 |IloBepXHOCTHBII anmapaT KJIETKU https://edsoo.ru/mr-

biologiya/

19 || OxHOMEMOpaHHBIE OPraHOUIBI KIETKH. 0.5 https://edsoo.ru/mr-
[TpakTnueckas padota «M3yueHue biologiya/
JIBYDKEHUS IIATOIIIa3Mbl B PACTUTEIBHBIX
KJIETKaxX»

20 |[TomyaBTOHOMHBIE OPTaHOUABI KJIETKH: 0.5 https://edsoo.ru/mr-
MUTOXOHAPHUH, TuIacTH kL. JlabopaTtopHas biologiya/
pabota «/ccienoBanue maa3Mosn3a u
JeTIJIa3MOJIM3a B PACTUTENBHBIX KIIETKaX)»

21 |HememOpaHHBIE OpraHOM/IbI KJIETKH https://edsoo.ru/mr-

biologiya/

22 ||Crpoenue u HyHKIHH siapa https://edsoo.ru/mr-

biologiya/

23 ||CpaBHHUTENbHAS XapaKTEPUCTHKA KIETOK 0.5 https://edsoo.ru/mr-
sykapHot. JlabopaTopHas pabora biologiya/
«M3ydenune cTpoeHHs KJIETOK Pa3IMIHBIX
OpPTraHU3MOBY

24  ||AccUMUIALNA U JUCCUMUIIALINAS — JIBE https://edsoo.ru/mr-
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa biologiya/
BemecTB. JlabopaTopHas pabora «3y4uenue
KaTaJIUTUYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTalla3bl)»
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No Tema ypoka KomnuectBo yacos Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

POJIBH| THUECKHE oOpa3oBarenbHbIE
bIe paboTsI peCyperl
pabor
BI

25 || ®epMeHTATUBHBIN XapaKTep peakiuii 1 0.5 https://edsoo.ru/mr-
KJIETOYHOro MeTabonusma. JlaboparopHas biologiya/
pabora «3yueHnue hepMEeHTaTUBHOTO
paciieryieHHs IEPOKCHIa BOJOPO/Ia B
PACTUTENILHBIX M KHBOTHBIX KIIETKAX)

26 ||benku-akTUBATOPHI U OCTKU-UHTHOUTOPBI 1 https://edsoo.ru/mr-

biologiya/

27 ||ABTOTpOdHBII THIT OOMEHA BEIIECTB 1 https://edsoo.ru/mr-

biologiya/

28 | PoTocuHTE3 1 https://edsoo.ru/mr-

biologiya/

29 | Xemocunres. JIaboparopHas pabota 1 0.5 https://edsoo.ru/mr-
«CpaBHeHue mpoleccoB poTocuHTe3a U biologiya/
XEMOCHHTE32)

30 ||[AHaspoOHble opranu3Mbl. Bugst 6poxenus. | 1 https://eds00.ru/mr-
JlaGopaTopHas pabora «CpaBHEHHE biologiya/
MIPOLIECCOB OPOKEHUS ¥ TBIXAHUS

31 ||AspoOHble OpraHu3Mbl. DTambl 1 https://edsoo.ru/mr-
SHEpPreTHYEecKoro ooOMeHa biologiya/

32 |OHeprus MeMOpaHHOTO TPAUEHTA 1 https://edsoo.ru/mr-
npoToHoB. Cunte3 AT®: pabora npoTOHHOI biologiya/
AT®-cunTassl

33 ||Peakuuu MaTpuuHOTO CHHTE32 1 https://edsoo.ru/mr-

biologiya/

34 | Tpanckpunius — matpuunslii cuate3 PHK 1 https://edsoo.ru/mr-

biologiya/

35 |[Tpaucmsiuus u e€ sTamnbl 1 https://edsoo.ru/mr-

biologiya/

36 |Konmuposanue amuHOKHCIOT. Ponb pubocom | 1 https://eds00.ru/mr-
B OMOCHHTE3€e OenKa biologiya/

37 ||Opranu3zaiys reHoMa y IpOKapuoT U 1 https://edsoo.ru/mr-
JYKapHOT biologiya/

38 |[MonekyspHbIe MEXaHH3MBI IKCITPECCUN 1 https://edsoo.ru/mr-
T€HOB y 9yKapuoT biologiya/

39 |[Bupychl — BHEKJIETOUHbIE OPMBI KHU3HU U 1 0.5 https://edsoo.ru/mr-

oOnuraTHele napasuTsl. [IpakTuueckas
pabota «CozaHre MOJENIN BUPYCa»

biologiya/
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No Tema ypoka KomnuectBo yacos ‘ Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

POJIBH| THUECKHE oOpa3oBarenbHbIE
bIe paboTsI peCyperl
pabor
bl

40 ||BupycHble 3a001€BaHUs YEIOBEKA, 1 https://edsoo.ru/mr-
JKUBOTHBIX, PACTCHUIA biologiya/

41 ||HaHOTEXHOJIOTHMHU B OMOJOTUH U MEIUIINHE 1 https://edsoo.ru/mr-

biologiya/

42 | PKu3HEHHBIN TUKIT KICTKH 1 https://edsoo.ru/mr-

biologiya/

43 |[Matpuunsiii cuate3 JJHK 1 https://edsoo.ru/mr-

biologiya/

44 | Xpomocomsl. JlabopaTopHas pabora 1 05 https://edsoo.ru/mr-
«M3ydeHne XxpoMoCcoM Ha TOTOBBIX biologiya/
MHUKpOTpernaparax»»

45 || [lencHue KICTKH — MHTO3 1 https://edsoo.ru/mr-

biologiya/

46 ||Tumnsr knetok. KapnokuHes U IUTOKUHES. 1 0.5 https://edsoo.ru/mr-
JlabGopaTopHas pabora «HabmroneHue biologiya/
MHUTO3a B KJI€TKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 |[Perynsiust >KU3HEHHOT'O LIMKJIA KJIETOK 1 https://edsoo.ru/mr-

biologiya/

48 ||Opranusm Kak eJIHHOE IeJI0e 1 https://edsoo.ru/mr-

biologiya/

49 | Tkanu pactenuil. JlaboparopHas pabora 1 0.5 https://edsoo.ru/mr-
«M3ydenne TKaHeil pacTeHHi» biologiya/

50 ||TkaHu )KMBOTHBIX U YEJIOBEKA. 1 0.5 https://edsoo.ru/mr-
JlaboparopHas pabdota «/3yuenue TkaHei biologiya/
KUBOTHBIX)»

51 |Opransl. Cucremsl opranos. JlJaboparopHas 1 0.5 https://edsoo.ru/mr-
pabota «3ydyeHne opraHOB IIBETKOBOTO biologiya/
pacTeHHS»

52 ||Onopa Tena opraHu3MoB 1 https://edsoo.ru/mr-

biologiya/

53 |/[IBmkeHue opraHu3MoB 1 https://edsoo.ru/mr-

biologiya/

54 |[I[Iutanue opraHU3MOB 1 https://edsoo.ru/mr-

biologiya/

|55 HHI/ITaHI/Ie MO3BOHOYHBIX )KMBOTHBIX. H 1 H H H Hhttps://edsoo.ru/mr—
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No Tema ypoka KomnuectBo yacos ‘ Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

pOJIBH|| THHUECKHE oOpa3oBarenbHbIE
bIe paboTsI pecypChbl
pabor
bl
[IumeBapuTenbHas cucTema 4esioBeKa biologiya/

56 | dpIxanue opraHu3MoB 1 https://edsoo.ru/mr-

biologiya/

57 ||IpIxaHME TO3BOHOYHBIX JKUBOTHBIX U 1 https://edsoo.ru/mr-
YeIoBeKa biologiya/

58 |[TpaHcHOpT BELIECTB Y OPraHU3MOB 1 https://edsoo.ru/mr-

biologiya/

59 ||[KpoBeHOCHas cucTemMa MOo3BOHOYHBIX 1 https://edsoo.ru/mr-
JKUBOTHBIX U YEJIOBEKA biologiya/

60 |Briienenue y opraHu3MoB 1 https://edsoo.ru/mr-

biologiya/

61 |3ammuTa y opraHu3MoB 1 https://edsoo.ru/mr-

biologiya/

62 |[MIMmyHHas cuCTeMa YelloBeKa 1 https://edsoo.ru/mr-

biologiya/

63 |[Pa3mpaXxuMOCTb M PEryisus y opranu3moB || 1 https://edsoo.ru/mr-

biologiya/

64 |['ymopanbHas peryasius 1 SHIOKpUHHAs 1 https://edsoo.ru/mr-
CUCTEMA KUBOTHBIX U YEJIOBEKA biologiya/

65 ||[@opmBbl pa3MHOXKEHHS OPTaHI3MOB 1 https://edsoo.ru/mr-

biologiya/

66 |[lomoBoe pazMHOKEHHE 1 https://edsoo.ru/mr-

biologiya/

67 |Metio3 1 https://edsoo.ru/mr-

biologiya/

68 |['amerorene3. OOpa3oBaHue U pa3BUTHE 1 0.5 https://edsoo.ru/mr-
MOJIOBBIX KJIeTOK. JIabopaTopHas pabora biologiya/
«M3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIpenapaTax»»

69 |WnauBuIyanbHOE pa3BUTHE OPraHU3MOB — 1 https://edsoo.ru/mr-
OHTOTECHE3 biologiya/

70 |[3akmagka OpraHoOB M TKaHEH W3 1 https://edsoo.ru/mr-
3apOJIBILIEBBIX JTUCTKOB biologiya/

|71 HPOCT Y pa3BUTHE KUBOTHBIX. JIabopaTopHas H 1 H H 0.5 H Hhttpsr//edsoo.r u/mr-
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n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

pOJIBH|| THHUECKHE oOpa3oBarenbHbIE
bIe paboTsI pecypChbl
pabor
bl
pabota «BbIsiBIEHHE TPU3HAKOB CXOJICTBA biologiya/
3apOJIbIIIeH TTO3BOHOYHBIX JKUBOTHBIX)

72 |Pa3MHOXXeHUE U pa3BUTHE PACTEHUI. 0.5 https://edsoo.ru/mr-
JIaboparopHast pabora «CTpoeHue OpraHoB biologiya/
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

73 |[Mctopus cTaHOBJIEHUS U Pa3BUTHS T€HETUKU https://edsoo.ru/mr-
KaK HayKd biologiya/

74 ||OcHOBHbIC TOHSTHUSL U CUMBOJIBI TEHETHUKH. 0.5 https://edsoo.ru/mr-
JlaGopaTopHas pabota «JIpo3zoduia kak biologiya/

O00BEKT TEHETUICCKUX HCCIICIOBAHMIN

75 ||3akoHOMEPHOCTH HACTEAOBaHUS TPU3HAKOB. 0.5 https://edsoo.ru/mr-
MoHOTHOpHIHOE CKPELTUBAHHKE. biologiya/
[IpakTnueckas padora "U3ydyenue
pe3yNbTaTOB MOHOTUOPUTHOTO
CKpeuInBaHus y Apo30duinr”

76 |[LluTonormdeckre OCHOBEI MOHOTUOPHTHOTO https://edsoo.ru/mr-
CKpEIMBaHUs biologiya/

77 ||Ananusupyromiee ckpemuBanue. Hemomanoe https://edsoo.ru/mr-
JIOMUHUPOBAHHUE biologiya/

78 ||durnbpuanoe ckpemuBanue. [Ipakruaeckas 0.5 https://edsoo.ru/mr-
pabota «3ydueHue pe3ynbTaToB biologiya/
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(DUITBD)

79 ||LluTonorudeckre OCHOBHI TUTHOPUIHOTO https://edsoo.ru/mr-
CKPEIMBaHUs biologiya/

80 ||CuemnneHHoe HacleI0BaHNUE TPU3HAKOB https://edsoo.ru/mr-

biologiya/

81 | XpomMocomHas TEOpHs HACIEACTBEHHOCTH https://edsoo.ru/mr-

biologiya/

82 |['eneruka moina https://edsoo.ru/mr-

biologiya/

83 ||['eHOTHII KaK I[€JIOCTHASA CUCTEMA https://edsoo.ru/mr-

biologiya/

84 |['eHeTn4ecKuii KOHTPOIb PA3BUTHS https://edso0.ru/mr-
pacTeHUH, )KUBOTHBIX U YEIIOBEKA biologiya/

85 ||M3MeHYHBOCTH NMPU3HAKOB. Buabl https://edsoo.ru/mr-

U3MCEHYUBOCTHU

biologiya/
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No Tema ypoka KomnuectBo yacos ‘ Hara DJIEKTPOHHBIE

n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE

POJIBH| THUECKHE oOpa3oBarenbHbIE
bIe paboTsI peCyperl
pabor
BI

86 |MoaudukanmoHHas ”3MEHUYNBOCTh 1 https://edsoo.ru/mr-

biologiya/

87 || BapmanoHHBINA s U BapHaIlMOHHAS 1 0.5 https://edsoo.ru/mr-
kpuBas. JlaboparopHas pabora biologiya/
«MccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAMOHHON N3MEHYMBOCTH.

ITocTpoeHne BapuallMOHHOTO Psifa U
BapHaIllMOHHON KPUBOI»

88 |['eHoTHIHMYeCKast U3MEHYHBOCTD. 1 https://edsoo.ru/mr-
KomOunHaTiBHas H3MEHYNBOCTh biologiya/

89 |MyranuoHHast H3MEHYUBOCTD. 1 0.5 https://edsoo.ru/mr-
IIpakTuyeckas padora «MyTtanuu y biologiya/
Ipo30¢G bl (Ha TOTOBBIX
MHKpOIIperapaTax )»

90 ||3axKOHOMEPHOCTH MYTallMOHHOTO IpoIecca. 1 https://edsoo.ru/mr-
ONUreHeTHKa U 3IUTeHOMHKA biologiya/

91 |[eneruxa yenoseka. [IpakTuyeckas padora 1 0.5 https://edsoo.ru/mr-
«CocTraBieHUE U aHAIU3 POJLOCIOBHOIN biologiya/

92 |MeToabl MEIMIIUHCKON T€HETUKHI 1 https://edsoo.ru/mr-

biologiya/

93 ||3HaueHHE MEAUIIMHCKON TEeHETUKH B 1 https://eds00.ru/mr-
MPEJOTBPAILLCHUN U JIEYEHUU TeHETUYECKUX biologiya/
3a00JIeBaHUI YeoBeKa

94 ||OcHOBHBIE IMOHITHS CEJIEKIUM. 1 0.5 https://edsoo.ru/mr-
JlaboparopHas pabota «3ydeHnue copToB biologiya/
KYJIBTYPHBIX PACTEHHUH U TIOPO JJOMAITHUX
AKHUBOTHBIX)»

95 |[Meroapl CENEKIIMOHHON PabOTHI. 1 0.5 h@tps://_edsoo.ru/mr-
JIaGopartopHas paboTa «/3yyeHne MeTo10B biologiya/
CEJICKIIUN PACTECHUIN»

96 ||locTikeHHs CeeKIINN paCTeHUH U 1 https://eds00.ru/mr-
*KUBOTHBIX. [IpakTHueckas paboTa biologiya/
«IIpuBUBKa pacTeHHII»

97 |CoxpaHeHune, H3y4eHUE U UCTIOIH30BAHNE 1 https://edsoo.ru/mr-
TEHETHYECKUX PECYPCOB biologiya/

98 |buorexHoNOrHs KaKk HayKa U OTPacib 1 0.5 https://edsoo.ru/mr-
npousBoscTea. [IpakTHueckas pabota biologiya/
«M3ydueHue 00beKTOB OMOTEXHOIOTUIY

|99 HOCHOBHHe HaIpPaBJICHUS! CUHTETUYECKOU H 1 H H H Hhttpsr//edsoo.r u/mr-
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No Tema ypoka KomnuectBo yacos ‘ Hara DJIEKTPOHHBIE
n/m Beero|[Kout-| Tpax- U3Y4EHHUS U ppoBbIE
pOJIBH|| THHUECKHE oOpa3oBarenbHbIE
bIe paboTsI pecypChbl
pabor
BI
OouoI0ruu biologiya/
100 | XpomMocoMHas ¥ TeHHast UHKEHEepHs] 1 https://edsoo.ru/mr-
biologiya/
101 |MemunuHckue OUOTEXHOIOTUN 1 https://edsoo.ru/mr-
biologiya/
102 ||Pe3epsHsiii ypok. [loBTOpenue, o6obmenue, | 1 https://edsoo.ru/mr-
cHCTEeMaTH3aIHs 3HAHUI biologiya/
OBIIEE KOJIMYECTBO YACOB I10 102 0 135
I[TPOI'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

[IpenmerHas nuHus yueOHUKOB «JIuHus sxu3an». 10—11 xnaceel: yue0. mocodue st
00111e00pa30BaTeNIbHBIX. OpraHu3aunii: yriayonenHslii yposens / B. B. Ilaceunux, I'. I'. I1IBenos, T.
M. E¢pumosa. — M. : [Ipocsenienue, 2017

VYuebnuk: buonorus. 10-11 ki.: yueOHuK 111 00111€00pa30BaTENbHBIX YUPEKICHUHN /

A.A Kamenckuii, B.B.ITaceunuk, A.M.Py6nios: - M., [Ipocsemenue. 2020 .

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

1. Amnacracosa JL.II. O6mas ouonorus. Junaktudyeckue matepuansl. — M.: Benrana-I'pad,
2017.

2. borganosa T.JI., CononoBa E.A. buonorusi. CripaBOYHHK JJ1s CTAPIICKIACCHUKOB U
nocrymnaroumx B By3bl. — M.: ACT-npecc, 2021.

3. bonrosa 1.B. Coopuuk 3a7a4 o obuieit ouonoruu g nocrynatouux B BY3s1. — M.: Onuke
21 Bek, 2021.

4, 3axapos B.b., MamontoB C.I"., Conun HU. O6miast 6uonorus: Yue6. mis 10 — 11 .

obmmeoOpazoat. Yueb. 3aBenenuii - M.: [lpoda, 2020.
5. Puc 3., Crepubepr M. Ot kjeTok k aromam: MimocTpupoBaHHOE BBEJICHUE B MOJIEKYIISIPHYIO
6uosnoruto: Ilep ¢ anrn. — M.: Mup, 2015.
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6. CyxoBa T.C., Koznosa T.A., Coann H.. O6mas 6uonorus. 10 — 11 ki1.: Pabowas rerpanb k
yueOnuky / mox pen. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoku obmieit 6nonoruu: Ilocodue msa yuurens / B.M. Kopcynckas, I'.H. Muponenko, 3.A.
Mokeesa, H.M. Bep3uwiun. — M.: [Ipocsenienue, 1986.

8. Kpukcynos E. A., [1aceunuk B. B. Dkomnorus. 10 (11) knace: Yue6. mis 6meobpazosar. yueo.
3aBeficHUN. 5-¢ u3., nopad. M.: [Ipoda, 2001. — 256

0. Peiimepc H. @. Kpatkuii cinoBapb 6Mosorndeckux TepMuHoB: Ku. ans yuurens. — 2-e
m3a. M.: Ilpocsemenune, 1995. — 368 c.
10. Peiimepc H. @. Havaina skonornueckux 3Hanuii. M.: U3znatenscteo MHOITY, 1993. — 261 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
POIII

MHTEPHET YPOK

https://vcabbio.jimdofree.com/ BupryansHslii kabuneT 6uosoruu / JlaboparopHsie paboThI
Caiit buonorus Onnaitn

[Topran: Buaeoypoku.Het

Omnnaitn-mkona @oxcdopa

Wutepner caiit « HpOYypoK»

YYEBHOE OBOPYJOBAHMUE
CrpaBo4HbIe TaOIHIIBI, TepOAPHIA, MOJEIN, MAKETHI

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHbBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPALIUIA

HOYTOYK, MyJIbTUME/INA;

MHUKPOCKOII, MUKPOIIPCIIapaThl, 060py,I[OBaHI/Ie JJIA IIPUTOTOBJICHUA MUKPOIIPCIIApaTOB.
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