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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuyeObHOMy mpenmery '"buomorus" Ha ypoBHE CpeaHEro o0OIIero
oOpaszoBaHus pazpaboraHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
oOpaszoBanun B Poccuiickoit @eneparuny, ®I'OC COO, Konnenuuu npenogaBaHus y1eOHOTO
npenmera «buonorus» W OCHOBHBIX MOJOXEHUH (QenepaibHON pabodeil MporpaMMbl
BOCITMTAHHUS.

VYueonsiii npeamer «buonorusy yriny6néHHoro ypoBHs uszydeHus B 10 kimacce sBisieTcs
OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOH obnactu «EcTecTBeHHO - Hay4Hble peaMeTsl». CoriacHo
nonoxenusMm OI'OC COO sBaserca crnocobom auddepeHnmanuy oO0ydeHUs Ha YpPOBHE
cpemHero ooOmero o0pa3oBaHHs, CHOCOOCTBYET OOECIEUCHHIO IPEEMCTBEHHOCTH MEXIY
OCHOBHBIM 00IIIUM, CPEIHUM OOIIMM, CPETHUM MPO(eCcCHOHAIBHBIM U BBICIIUM 00pa30BaHUEM.
[TporpamMa OpHEeHTHpPOBaHA Ha MPUOPUTETHOE PEUICHHE 00pa30BATEIbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 3a/lady, CBS3aHHBIX C NIpodopueHTaleil o0ydaromuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHON 001acTH HAyYHOTO 3HAHMUSL.

[Iporpamma maé€tr mpeacTraBIeHHE O LENM U 3aJa4ax HM3y4YeHHs y4eOHOro mpeameTa
«buonorus» Ha yriayOi€HHOM ypOBHE, ONpeneNseT 00s3aTebHoe (MHBApUAHTHOE) MPEIMETHOE
coJlep’KaHue, ero CTPYKTypHUpOBaHHME MO pa3feliaM M TemaM, paclpeielieHHe IO Kiaccam,
PEKOMEHAYET MOCIEeI0BATEIbHOCTh U3YUCHUSI YIEOHOr0 MaTepruaja ¢ y4ETOM MEXKIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcsi. B mporpamMMe 1o OMOJOrMM peaii30BaH IPHUHLMUII IPEEMCTBEHHOCTH C
U3y4eHHeM OHOJIOTUM Ha YypOBHE OCHOBHOrO oO0miero oOpa3oBaHus, Onaromaps ueMy
IIPOCMATPUBAETCS HANPABJIEHHOCTh HA IOCIEAYIOIIEe pa3BUTHE OUOJOTMYECKUX 3HAHMMH,
OpPUEHTUPOBAHHBIX HA (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS, SKOJIOTHIECKOTO
MBIILUIEHHUS], IPEACTABIECHUN O 310pOBOM 00pa3e *U3HHU, HA BOCIIMUTAHNE OEPEXKHOr0 OTHOLLIEHUS
K OKpYXaromiei npupoaHoi cpene. B mporpamMMe mo 6HONOrUM TakKe MOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peanuzauuu tpedoBanuit @PI'OC COO k mniuaHUpyeMbIM
JUYHOCTHBIM, METAlPEeIMETHbIM M TNPEIMETHBIM pe3ysibTaTaM O0y4deHus U B (pOopMHUpOBaHUH
OCHOBHBIX BHJIOB y4€0OHO-TIO3HABATEIbHON JAEATEIbHOCTH OOyYarolIMXCsl IO OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOro 00pa3oBaHMs Ha YPOBHE CpeHEro oouiero o0pa3oBaHusl.

VY4eOHnblii npeamer «buonorusi» Ha ypoBHE cpeAHEro o0Iiero oOpa3oBaHHUs 3aBeplIacT
O6uonornyeckoe oOpa3oBaHue B IIKOJE U OPUEHTUPOBAH HA PACHIMPEHHE M YIIIyOJeHHe 3HAHUN
oOydJaromuxcsi O JKUBOM MpPHUPOJAE, OCHOBAX MOJIEKYJSIPHOM U KIETOYHOM OWoJIoruu,
AMOPHONIOTUN U OWOJIOTHMH Pa3BUTHs, F€HETUKH, CEIEKIMHU, OMOTEXHOJOIMH, 3BOJIOIMOHHOTO
YUEHHUS U IKOJIOTHH.

N3zyuenue yuebHoro npeamera «buosorus» Ha yriayOJieHHOM YpOBHE OPUEHTHPOBAHO HA
MOJATOTOBKY OOYYalOIIMXCS K IMOCJIEAYIOIMIEMY MOJy4YEeHUI0 OMOJIOTHYECKOro oOpa3oBaHMs B
By3aX U OpPraHU3alUsAX CpeHEero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUHM, MOJYUYEHHBIX MPU H3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3ZesioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, B 10 kjacce 3T 3HaHMS MOJY4arOT pa3BuUTHE. Tak, pacmIMpeHbl U yriayOieHbl
Ouosornyeckne 3HaHHUSA O PACTEHUSX, KHUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeJoBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HH, [OMOJHHUTEIbHO BKJIIOYEHbI OMOJIOTMYECKHE CBEJIEHUs
IIPUKIIATHOTO M TOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocneayrouero Boioopa npodeccun. OcyliecTBieHa HMHTErpanus OWOJIIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYSHHBIMU O0YUYaIOMIUMUCS TPU U3YUYEHUH (U3UKH, XUMHH,
reorpaduy 1 MaTEMaTUKH.

CrpykTypa mporpammbl mo yuyeOHoMmy mnpeamery "buornorus" orpaxaeT CHCTEMHO-
YPOBHEBBIM ¥ DBOJIIOIMOHHBIA MOAXOABI K H3y4eHHIO Ouosiormu. COrjJacHO WM, H3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS JKUBBIX CUCTEM Pa3HOIO YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYECKOro pa3HooOpasus
wianetsl. B 10 kimacce u3y4yaroTcs OCHOBBI MOJICKYJIIDHOM W KJIETOYHOM OHOJIOTHH,



SMOPHOJIOrUH ¥ OMOJOTMH PA3BUTHUS, TEHETUKU M CENEKIIMU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJIOTUH, AaKTYaIH3UPYIOTCS 3HaHUS OOydYalomUXCs MO OOTaHWKE, 300JI0THH, aHATOMUU,
(bHU3M0I0rMH YETOBEKA.

VYuebubiii mnpeamer «buomorus» mpu3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpPUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHbI MHUpPA, 3HAaHUH O CTPOEHHUHU, MHOrooOpasuu u
O0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIMyJALUU, OHOLIEHO3a, SKOCHCTEMbI, O BbIJAIOLIMXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX HCCIICOBAHUSX B OHOJOTMH, MPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHui. /[ pa3BUTUS U MOAJEp)KaHUS MHTepeca 00ydaromuxcst K OMOJIOruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaa B COJIEPKaHUH MPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PA3BUTHUSA TOW WJIM MHOH
o0acTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX yU€HBIX B pELICHHE Ba)KHEHIINX
OMOJIOTNYECKUX U HKOJIOTHUECKUX ITPOOIIEM.

[lenb usyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypOBHE — OBJIa/IEHUE
0o0yyarolyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMi >XHUBBIX CHUCTEM
pasHoro paHra u npuoOpeTeHrne YMEHUI UCTOIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUN MHTEpEca
K OIpenenéHHoi o6aacTu npodecCHOHaIBHON JIeSTeIbHOCTH, CBSI3aHHOM ¢ OMOJOrued, Win K
BbIOOPY YUEOHOr0 3aBeIeHUS AJIsl IPOJAOHKEHNS OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTikeHue Leiau u3ydeHust yuyeOHoro npenmera «buonorus» Ha yriyOiaéHHOM ypoBHE
o0ecrnieunBaeTcs PeIIeHUEM CIEAYIOINX 3aau:

OCBOCHHME OOYyYaroIMMHUCS CHUCTEMbl OHOJIOTMYECKHUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHX, KOHLEMUIMSX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M IpaBUIIaXx,
COCTAaBJIIOLIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0 KapTHMHY MHpa; O CTPOEHUH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHu3M, IMOIYJISIUs, B,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCA OTKPHITHAX U COBPEMEHHBIX MCCIEIOBAHUAX B
OuoJIoruy;

O3HaKOMJIGHHE  oOydvaroIiuxcs €  METOAaMU  MO3HAHUSA  KMBOH  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HAyK (MOJIEKYJIIPHOW M KJIETOYHON OMoJoruw,
AMOPHOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJCOHTOJOTHH, DSKOJOTMH); METOJAaMH  CaMOCTOSITEIbBHOIO  IMPOBENIEHUS
OMOJIOTHYECKUX HCCIeIOBaHUN B Jlabopatopuu M B IpHpoje (HaOioJeHHe, H3MepeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIeHUE OOYYarOIMMUCS YMEHHSMH: CaMOCTOSITEIbHO HaXOJIUTh, AHAIU3MPOBATH U
MCIIOJIb30BaTh OMOJIOTNYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBaTh CBA3b MEXIY pa3BUTUEM OHOJOTMH M  COLMANIBHO-
HKOHOMHUYECKUMHU M HKOJIOTMYECKUMHU MpoOJeMaMH 4YeJIOBEYECTBA; OLIEHMBATh IOCIEIACTBHS
CBOEH JIeATENHOCTH 10 OTHOIIEHUIO K OKpY)Kalolled NpUpoIHOl cpene, COOCTBEHHOMY
3I0POBBIO U 3J0POBBIO  OKPYXKAIOUIMX Jtojiel; OOOCHOBBIBaTH U COOMIOJATh  MeEpbl
npopMIaKTUKN WHPEKIIMOHHBIX 3a00JIeBaHuil, MpaBuiia MOBEJCHNUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YpE3BbIYaWHBIX CUTYalUsSX MPUPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4YHbIE OTKPBITUS B 00JacTH
OHoJIOrny;

pa3BUTHE y O0YYAIOLIMXCS MHTEUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH B mMpoliecce
3HAKOMCTBA C BBIJAIOIIMMHMCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBaHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 IIpoOJeMaMy, METOJOJIOrHel OMOJIOTHYeCKOro HCCIeIOBaHUs, MPOBEICHUS
HKCMEPUMEHTAJIbHBIX HCCIIEOBAaHUM, pEleHUs] OHOJOTMYECKUX 337ad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHHUE Y OOYyYaromMXCsl LIEHHOCTHOTO OTHOUIEHMs K JKUBOM MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHUYECKOM, TIeHEeTHYEeCKOH
IPaMOTHOCTH, OOLIEH KyJbTypbl MOBEAECHUS B NPUPOJAE; MHTETPAllMM €CTECTBEHHO-HAYUYHBIX
3HAHUMH;



npuoOpeTeHne 00yJaroIUMHCs KOMIIETEHTHOCTH B PallMOHAIBHOM ITPHPOIOTIONIB30BAHUH
(coOmrosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHUIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3[0POBBS M 3JI0POBBSl OKPYXKAIOUIMX IO (COOMIOACHUS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne ~ OE30MACHOCTH  KU3HEACSITEILHOCTH B
YpE3BBIYANHBIX CUTYAIHAX MPHUPOJHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUH B IIOBCETHEBHOM KU3HU;

CO3JJaHME YCJIOBHH [UII OCO3HAHHOTO BBIOOpAa OOYYAIOIIMMHUCS WHAWBUAYAIBHOH
00pa30BaTeNbHONW  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAymEeMY HpodecCHOHATHLHOMY
CaMOOIIPE/ICIICHNIO, B COOTBETCTBHU C HHIMBHIYAJIBHBIMH HMHTEpECaMH M MOTPEOHOCTAMU
peruoHa.

OOmiee ymcia0 YyacoB, OTBEICHHBIX HA M3y4eHHE OMOJOruu Ha yriyOiaeHHOM ypoBHe B 10
kiacce — 102 yaca (3 yaca B Heelno).

Ot6op opraHu3anMoOHHBIX (OpM, METOJOB M CpeACTB OOYy4YeHHS HampaBieH Ha
IPOIOJDKEHHE OMOJIOTHYECKOT0 00pa30BaHMs B OPTraHU3ALUAX CPEAHETO MPO(ECCHOHATBHOTO U
BBICIIIETO 00pa30BaHMsI.

OO0s3aTeNbHBIM YCIIOBHEM NP O0yYEHHH OWOJIOTUH Ha YTiyOJIEHHOM ypPOBHE SIBIISIETCS
npoBeJeHUEe J1a0OpaTOpHBIX W TpakTHYeckux pabor. Tarxke ydactue o0Oydaromuxcsl B
BBITTOJIHEHUH MTPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PAOOT.



COJAEPKAHUE OBYYEHUA

Tema 1. buojsiorusi Kak HayKa

CoBpeMeHHass OMOJIOTHSI — KOMILJIEKCHAs Hayka. KpaTkas mctopusi pa3BUTHS OHOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU npoOneMbl. DyHnaMeHTalIbHbIE, MPUKIAIAHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEIOBAHHS B OMOJIOTHH.

3HayeHue Ouojoruv B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B MPAKTHYECKON
JEATCIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBI.

JdemMoHCcTpaunu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseit, I'.
Mennens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

TabGmuupl u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU Haykamm», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIO)KHOCTb W  YHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHABBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIMA, TKAHEBbIN,
OpraHU3MEHHBIH, HOIYJISIIMOHHO-BUIOBO, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
ouocdepusbiid. [Ipomeccsl, MpoucXoasme B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH YKHUBOTO.
XKuznp kak opma cymecTBoBaHus mMarepuu. Hayku, u3yvaromuye >kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3allu.

N3yuenne xuBbIX cucteM. Metoabl Ouonorndyeckoi Hayku. HaGmronenue, mamepenue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBUCHMOU
nepeMeHHO. [lnanupoBanue skcnepumenta. I[loctanoBka um mposepka runore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 1ocTOBEepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaToB. [IpUuMHBI NCKaKE€HUS PE3yJIbTaTOB HKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TpPU3HAKK JKU3HW», «bHOIOrMYeckue cucTteMbl,
«CBoiCTBa KMBOW MaTepun», « Y pOBHU OpPraHU3alluy KUBOM NpUpoabD, «CTpoeHne KUBOTHON
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3yUeHUS KUBON MPUPOIBD».

O6GopynoBanue: 1abopatopHOEe 000pYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHHN, N3MEPEHUH,
IKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE pa3IMUHBIX METOAOB NpPU H3YyUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosorust KieTkn

Knerka — cTpykTypHO-(yHKIMOHANbHAS €MHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPHUHU.

MeToapl MOJEKYJISIpHOM M KIETOYHOW OWOJIOTMH: MHUKPOCKOIUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, aAuddepeHnnanbHoe  EHTpUDYTUPOBAHHE,
KyJIbTUBHPOBAHUE KJIETOK. DJIEKTpOHHas MUKpockonus. JleMoHcTpauuun

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

Tabmumpl 1 cxeMbl: «CBETOBON MHKPOCKOI», «IJIEKTPOHHBIM MHKpOCKom», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUIY.



O6opynoBaHHe: CBETOBOM MHKPOCKOI, MHKpPOIpENaparbl pacTUTENbHBIX, KUBOTHBIX WU
OakTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue METOMOB KJIETOUHOH Oumosioruu (Xpomatorpadus,
anekrpodopes, nuddepennuanpHoe neHTpudyrupoanue, [ILIP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- U yIbTPAMUKPOdJIEMEHThI. Bona u €€ poib
KaK pacTBOPUTENs, pPEareHTa, y4dacTUe B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISLNH.
MuHepanbpHble BELIECTBA KIETKH, UX Onosornyeckas posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.

Oprannueckue BeUIECTBA KJIETKU. buonoruyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOH MoiieKyisbl. llepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBs3b. BTopuuHas, TpeTuuyHas, yeTBepTHUHAas CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonornueckue GyHKIM OEIKOB.

VYrneBoabl. MoHOcaxapuabl, JucaxapHibl, OJUrocaxapuabl U moiucaxapuabl. OOmuin
IUIaH CTpPOEHUss U (U3MKO-XMMHYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢ynkuun
YIJIEBOJOB.

Jlummael.  T'mapodmneHo-rHIpOodoOHBIe  cBoiicTBa.  Kmaccudukammss — mummmos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepouisl. buonornyeckue pynkuun nunuaos. Obume
CBOMCTBa OHMOJIOTMYECKUX MEeMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JITHK n PHK. Ctpoenune HykienHoBBIX KucCiOT. HykieoTuusl.
[Tpunuun xkomruiementapHoct. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.
Mecronaxoxaenue u ononorndeckue ¢pynkmu JHK. Bugst PHK. ®@ynkunn PHK B kietke.

Crpoenue moiekyiibl AT®. Makpospruueckue cBsizu B Mmojiekyiae AT®. buonornueckue
¢ynkuun AT®. BoccraHoBieHHBIE MEPEHOCUYMKH, MX (QYHKIUMU B KieTke. CeKBEHHMpOBaHUE
JHK. CrpykrypHas Ouomnorusi: Onoxumudeckue u Omodu3uveckre HCClIeAOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPhl OMOMOJIEKYI.

JleMoHCTpanun

[Toptpetsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnpenenenne XUMHYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoguyeckass Tabauna XUMHYECKHX 3JI€MEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTypbl O€NKOBON MOJEKYJbl», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpoeHHEe MOJIEKYI
mununoBy», «HykienHoBsle KUCIOTE, «CTpoeHre MOsIeKybl ATO».

O6opyoBaHue: XUMUYecKas 1ocyia U 000py10BaHUE.

JlaGopatopHnas pa6ora «OOHapykeHue OeNKOB ¢ MOMOIIbI0 KAaUeCTBEHHBIX PEaKLIUI».

JladopaTopnasi pa6ora «lVcciemoBanue HyKJIEHHOBBIX KUCIIOT, BBIIEICHHBIX W3 KIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbel KJIETOK: dyKapHOTHYEcKass M IMpokaproTHuyeckas. CTpyKTypHO-(DyHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CrpoeHne mpokapuoTHUecKoW KieTku. Kietounas cTeHka Oaktepuii M apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpoHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3aX.

Crtpoenre n (QpyHKIHOHHpPOBAHHE dyKapuoTHUYeCKOM kieTkH. [lma3zmarndeckas memOpaHa
(mnazmanemma). CTpykTypa [jia3MaThdeckoi MemOpaHbl. TpaHCIOpPT —BemecTB 4epe3
1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIM (auddys3us, obOneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomynponurnaemocts memOpanbl. Pabora
HaTPHUI-KaTUEBOTO HAacoca. JHIOIMTO3: MUHOIMUTO3, Garonuros3. Dx301uTo3. Kierounas cTeHka.
CrpykTypa v QyHKIHUN KIETOYHOU CTEHKH pacTEHUH, rprOOB.



[urommaszma. I{uro3ose. [lutockener. JIBuwkeHnue nuToruia3mMbl. OpraHouibl KIETKH.
OnHOMeMOpaHHBIE OPraHOUIBI KICTKH: dHAoIIazmaTndeckas cetb (DI1C), anmapar ['onbmxw,
JN30COMBI, UX CTpoeHHe U (YHKUIUU. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crpoenne rpaHyiasipHOTO peTukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['mankuii (arpanyJIsipHBIN) SHIOIUIA3MaTHYECKU peTUKYIyM. CekpeTopHas GyHKIUS
anmapara l'onpmku. TpaHcmopT BemecTB B KJIETKE. Bakyolln pacTUTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOWIBI KIETKH: MHUTOXOHIpPUH, TuIacTHIbl. CTpoeHne U (yHKUIUH
MUTOXOHJIpH U mactul. [lepBuyHbIe, BTOPUYHBIE U CJIOKHBIE MJIACTHU]IBI OTOCHHTE3UPYIOIINX
AYKApUOT. XJIOPOILIACTBI, XPOMOILIACTBI, JIEUKOIUIACTHI BBICIIMX PACTCHUM.

Hemem0Opanubie opranousl kinetku CtpoeHue v (GyHKIMU HEMEMOpPaHHBIX OPraHOHIOB
kjIeTku. PuOocombl. Mpleunsie KiaeTku. MukporpyOouku. Knerounsiii nentp. Ctpoenue u
JBUKEHHE )KT'YTUKOB M pecHudeK. MukporpyOouku nuroruiasmsl. Llentpuons. Aapo. Obonouka
A7pa, XPOMAaTUH, KapuoIUIa3Ma, SIPBIIIKHU, MUX CTpOeHHE M (yHKUUU. SnepHbll OenKOBBIN
MaTpukc. IIpocTpaHCTBEHHOE paclolokKeHHe XpoMocoM B uHTepdazHoM sape. benku
XpoMaTHHa — TUCTOHBI. Kietounele BkiItodeHMs. CpaBHHUTENbHAs XapaKTEPUCTHKA KIIETOK
SYKapHOT (PaCTUTENbHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpanuu

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

Tabmuubt u cxembl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHHe KUBOTHOU
KJIeTKN», «CTpoeHHE pacTUTEIbHON KIETKN», «CTpOeHuEe MUTOXOHApUW», «SAnpo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpErnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepualbHbIX KIETOK.

JlabopaTopHasi padora «/3ydyeHue cTpoeHUs KIETOK PA3IMYHbIX OPraHU3MOBY.

IIpakTyeckas padora «l3ydyeHne cBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonus3a U AEMIIAa3MOJIA3a B PACTUTENIBHBIX
KJIETKax».

IIpakTnyeckas padora «/3ydyeHne ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIlecTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUClIOpoAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe oOecrieueHne kieTku: mpespamieHne AT® B 0OMEHHBIX mpoleccax.
@®epMeHTaTUBHBIM XapakTep peaklUMid KJIeTOYHOro Merabonn3Ma. PepMeHThl, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHntsl. OTanuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PaKTOPOB.

IlepBHUYHBIN CUHTE3 OPraHUYECKHUX BelleCTB B KieTke. PoTocunHTe3. Ponb Xmopomiactos B
nporecce potocunTeza. CeToBas u TeMHOBas (a3bl. [IpoaykTUBHOCTH oTOoCHHTE3a. BiansHue
pa3IUYHBIX (HAKTOPOB HA CKOPOCTh (poTocHHTE3a. 3HAUeHUE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTpU(DUUUpPYIOIIHE
OaxTepuu, xene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUn. 3HAUEHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Buabl 6poxkenus. IIpoayKTsl OpokeHHsT M UX UCHOJIb30BaHKE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHI OMOTEXHOJIOTHMH W BO3OYAUTENN
00J1e3HEeH.

AdpoOHBIE OpPraHW3MBbI. JTambl YHEPreTHYECKOro oOMmeHa. [loaroToBUTENbHBIN STall.
['mukonn3 — 6€CKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.

buonoruueckoe okucieHue, Wik KIETOYHOE JibIxaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB Iepes aHadpoOHBIM. DP(HEKTHBHOCTH
HHEPreTHYECKOro 0OMeHa.



JleMoHCTpauMu

[Toprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoTocUHTE3», «DHEpreTHUecKuid oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PYI0BaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «/3yuyeHue KaTaTUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl).

JlaGopaTtopnas paGora «l3yueHne (epMEHTATHMBHOTO pacCLICIUICHUS MEPOKCHaa
BOJIOPO/Ia B PACTUTEIBHBIX U JKUBOTHBIX KIETKAX)».

JlaGopaTopHnas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciencrBeHHast uHpopManus U peaju3anus eé B KiIeTKe

Peaknun marpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUUYHOTO
cuHTe3a. Peanuszanus HacienCTBEHHOW HHQpoOpManuu. ['eHeTudeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpyHIuMIBI TpaHCKpUNILIMKM: KOMIUIEMEHTAPHOCTD,
AHTUNApaIEIbHOCTh, ACUMMETPUYHOCTb. TpaHCHsAus U €€ 3Talbl. YYacTue TPaHCHOPTHBIX
PHK B Ouocunreze Oenka. YcioBus Omocunreza Oenka. KoaupoBanume amuHOKUCIOT. Pomb
pubocom B OmocuHTe3e OeIKa.

Opranuzanus reHomMa y NpOKapuoOT W AYyKapuoT. Perynsius akTUBHOCTH T€HOB Y
npokapuot. ['mnoreza omepona (®. XKakob, XK. Mano). Perymsimusi 0OMEHHBIX MPOIIECCOB B
kiietke. Kierounslii romeocras.

Bupycer — HexsieTouHbIe (OPMBI J)KU3HU U OOJMraTHbie napa3uThl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, DPETPOBHPYCOB, OakTepuodaroB. BupycHbie 3a0oineBaHHsS 4YelIOBEKa,
*uBOTHBIX, pactenuid. CITN ]I, COVID-19, connanpHble 1 MEIUIITHCKHAES TIPOOIIEMBI.

JleMoHCTpanun

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

Tabmuet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«baxTepruodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIN BUPYyCay.

Tema 8. /KuzHeHHBIN HUKJ KJIETKH

Knerounslii numkin, ero mepuonsl u perynsuus. Wutepdaza um muro3. OcobeHHOCTH
mpoiieccoB, npotekaronux B uatepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTnUeCKnit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKUH (IPEeMUTOTHYECKHUI) MEepHOIbI
uHTEp(Pa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmda. [lpunnunsr  permmmkanumm — JTHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUNApaUIEIbHOCTh. MexaHu3M
perummkanuu - JIHK.  Xpomocombl. Crpoenne xpomocoMm. Temomepel U Tenomepasa.
XpOMOCOMHBIIT HA0Op KJIETKU — KapUOTHUIl. JIMIJIOWIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenune kietkun — muto3. CTaguu MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. bruojgorndeckoe 3Ha4eHHE MUTO3A.

Perynsmuss MuToTHueckoro unukia kietkd. [IporpamMmupyemas kierouHas rubenp —
arornTo3.

Knerounoe s1po, XxpoMocoMbl, PyHKIIMOHAJIbHAS TEHOMUKA.

JleMoHCTpanun

Tabmumpl 1 cxembl: «KWU3HEHHBIM HUKIT KIETKH», «MuT03», «CTpOCHHE XpOMOCOMY,
«Penmukammsa JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKOI, MUKpoIpenaparsl: «MUTO3 B KJIETKax KOpEIIKa
JTyKay.



JlaGopaTtopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas padora «HabmogeHnne mMuTO3a B KJIETKaX KOHYHMKA KOpEUIKa Jiyka (Ha
TFOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. Ctpoenue u pyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKIJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KomonuansHeie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHwil. Tunbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHa,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKUUNA U PaCHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4elOBeKa. TUIbBI JKUBOTHBIX TKaHEW: SIUTEIUalIbHa,
COCIMHUTENbHAS, MbIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUSs, (QYHKIHMH M PaCHOIOKECHUS
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPIaHOB
JKUBOTHBIX U yesnoBeka. OyHKIUU OpraHoB U CUCTEM OPIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbII U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAUHEHUS
KOCTEH.

JIBukeHre OpraHu3moB. JIBMKEeHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
JKIYTUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX pACTEHUW: TPONM3MBI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedrnexc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

IIuranue opranusmos. Ilormomenure BOAbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEILECTB
pacreHusamu. [IutaHue >KMBOTHBIX. BHYTpHUIIOJIOCTHOE W BHYTPUKIETOYHOE IHIIEBAPEHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENBI MUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie
’kenesbl. [InmeBapuTenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KiIeTku. KokHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIEro4HOe
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTPOCHHMs JETKMX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cHCTEMa 4YelIOBEKa. MexaHu3Mm
BEHTWISLIMM JIETKUX Y NITUL U MIIEKONUTAOUMX. Perymsuus neixanus. JpxateabHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyrm
KpPOBOOOpAIIEHUsI. ~ DBOJIOIMOHHBIE  YCIOXHEHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opraHusmoB. Beinenenue y pacreHuid. BeineneHue 'y KUBOTHBIX.
CokpatutenbHble Bakyonau. Opranbel BblaeneHus. @uibTpanus, cekpenuss U oOpaTHOe
BCachIBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblAeTeHHs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIICTUTEIBHON CHUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesoBeka. [loukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKUE MOYH y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIMCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpencrBa nacCUBHOM U
XUMHAYECKOH 3aIUTEL. OUTOHITAIEI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
oT OosiesHed. MmmyHHass cuctema uyesnoBeka. KIE€TOYHBIH M TyMOpajdbHBII HMMMYHHTET.
Bpoxnaéuuelii u  npuoOpeTéHHbIM  crneunpuueckuié UMMYHUTET. Teopusi KIOHAIbHO-



cenexktuBHoro nmmynureta (I1. Opnux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoX1IEHHOTO UMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUN.

PaznpaxxuMocTh M peryiasiuus y OpraHu3moB. Pa3apakuMocTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. Pazgpaxxumocts U perynsauus y pacTeHuil. PocToBble BemecTBa M HX
3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryisius y >KMBOTHbIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc u pednexropuas myra. bezycnoBuble u
YCIIOBHBIE PE(IICKCHI.

['ymMopanbHast peryisiuss M SHIOKPHUHHAs CUCTEMA JXUBOTHBIX M uyesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HUX TOpMOHBL. JleiicTBue ropMoHOB. B3anMocCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JdemoHcTpaunu

IToptper: U. I1. ITaBnos.

Tabmuupbl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE BOIOPOCIH,
«bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHuM pacTeHMID,
«KopueBrsie cucrtembl», «Ctpoenue crelims», «CTpoeHHE IHCTOBOM IUIACTUHKWY», «TkKaHM
KUBOTHBIX», «Ckener 4venmoBekay», «l[InmeBapurenpHas cucrema», «KpoBeHocHas cucreMay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxa», «Mplmeunas cucremay,
«BplienurenpHas cucreMa», « OHIOKpPUHHAA cucTeMay, «CTtpoeHue Mpluey, «MMMyHUTETY,
«KumeuynononoctHele», «Cxema nuTaHUsl pacTeHU», «KpOBEHOCHbIE CHCTEMBI [TO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue runpe», «CTpoeHHE IUIaHapuW», «BHYyTpeHHEE CTpPOCHHE 10KIEBOTO
yepBsi», «HepBHas cucrema ppiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nrTun», «HepBHass cuctema MIIEKONMTAIOMINXY,
«HepBHas cuctema yenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpENapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEeH, PaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMbIX, UIJIOKOXKHX, JKUBbIE
HK3EMIUIIPBl KOMHATHBIX pacTeHUi, repOapuu pacTeHUH pa3HbIX OTJENIOB, BIIAXKHbIE IpenapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIMN OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyoBaHHE [UId JEMOHCTPAllMd IMOYBEHHOIO M BO3AYIIHOTO THMTAaHUS pacTeHHi,
paciienyeHuss Kpaxmaia U OelIKoB TMoj JeHCTBUEM (epMeHTOB, 00OpyJOBaHUE MJIs
JEMOHCTPALIMM OIBITOB IO U3MEPEHMIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEeJIbHbIX
JBUKEHHM, MOJIETTH T'OJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopnasi pabora «/3ydeHne TKaHEH PaCTEHUN.

JladopaTopnas padora «/3ydeHne TkaHel )KUBOTHBIX).

JlabopaTopnasi padora «/3ydeHne opraHoB LIBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHOkeHHMe U pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKIII0Yas BEreTaTUBHOE) U 10JI0Boe. Bubl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe paszmHoxeHue. IlomoBele kieTkM, niau ramersl. Meio3. Cragun Meinosa.
IToBenenne xpomocoMm B Merose. KpoccuHrosep. bronornuecknii cMbICH MeH03a U IOJIOBOTO
npouecca. Melo3 U ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszBuTHe. ['ameroreHe3 y JKMBOTHBIX. IloyloBBIE  Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KieTok. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio1oTBOpEeHNE M AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHU
opranu3moB. Crtaguu 3MOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jsarymku). [poOnenue. Tumb
npo6nienus. OcoOCHHOCTH APOOICHUS MICKOMHUTAIOMINX. 3aPOIBIIIEBLIC JIUCTKH (TaCTPYIISIIHS).



3akjialka OpraHoB W TKaHEHW U3 3apoJbIIIEBBIX JINCTKOB. B3anWMHOE BIMSHHE 4YacTel
pasBUBAIOIIETOCS 3apofpliia (3MOpHOHaNbHAs HMHIYKIMA). 3akiajka IJJaHa CTPOCHHS
JKUBOTHOTO KakK pe3yibTaT HEpapXUUYECKUX B3aUMOJEWCTBUM TreHOB. BunusHue Ha
SMOPHOHATIEHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOLICH CPEIbI.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ meramopdo3oM y OECHO3BOHOYHBIX W ITO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSAMOro W HEOPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. PaKTOpbl pEryjsiuu pocTa XKHUBOTHBIX M ueinoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHS Y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3smuoxenne u pasButue pacteHuid. ['ametrodur m cnopodut. Meio3 B KU3HEHHOM
nukie pacrenuid. OOpazoBaHue CIop B Tpolecce Meio3a. ['ameToreHe3 y pacTeHHUH.
OmnosoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. [[BOMHOE OIIOIOTBOpPEHUE Y
[IBETKOBBIX pacTeHnii. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl PETryJISIIUM OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoOHCTpanuu

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

Tabmuubl u cxembl: «BereratnBHOe pa3MHOXKeHHUE», « THIIBI Oecronoro pa3MHOKEHUS,
«Pa3MHOXEHHUE XJIaMUJIOMOHa/b», «Pa3MHOXXEHHE HBIUVIEHb», «Pa3MHOXEHHE THUAPBIY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SNUIEKICTKA U CIIEPMATO30UIa,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MaCKOIro
Kyka», «Pa3zputue capanum», «PasBurne marymku», «/IBOMHOE OIIIONOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpOE€HHUE CEMSIH OJHOIOJBbHBIX M JABYIOJbHBIX pAacCTEHUN», «KM3HEHHBIN LUK
MOPCKOM  KamycCTbl», <«OKW3HEHHbIM LMK Mxa», <«OKU3HEHHBIM UMK NAloOpOTHUKA,
«OKu3HEHHBIN LUK COCHBDY.

O6opyoBaHMe: CBETOBOH MUKPOCKOI, MUKPOIIpENapaThl sIMIIEKIETOK U CIIepMaTO301/I0B,
Mozelb «L{uKII pa3BUTHS JIATYIIKIY.

JladbopaTtopnasi padGora «l3yueHue CTpOeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BrIsBlIeHHE TPU3HAKOB CXOJCTBA 3apOJABIIIEH TO3BOHOYHBIX
JKUBOTHBIX).

JladopaTopnasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBHICIITUX PACTEHUI.

Tema 11. I'eneTnKa — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTtopusi cTaHOBIEHUsSI W pPa3BUTHsS I€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBEHHBIX Y4Y€HBIX B pa3BUTUM reHeTWkH. Paborer H. K.
Konsiosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, ajuIeIbHbIE
TEHbl, AJbTEPHATUBHBIC NPU3HAKH, IOMMHAHTHBI M PELECCUBHBIM IPHU3HAK, T'OMO3MUIOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHbIE METObl T€HETHKHU:
rUOPHIONOTHUECKUH, IUTOIOTMYECKHH, MOJIEKYIISIPHO-TeHETUYECKUH.

JleMoOHCTpanun

IToptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuubl 1 cxembl: «MeTobl TeHETUKI», «CXeMbl CKpEeIUBaHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIETOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaenss — 3aKkoH eIUHOOOpasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKkoH
pacieruieHus Ipu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['umnoresa
YHCTOTHI FaMeT.



Ananusupyromiee  ckpemmuBaHue.  [[pOMeXyTOUYHBIM  XapakTep  HAaCJIEIOBAHMS.
Pacmierienne npru3HaKoB Npy HEMOJIHOM JOMUHUPOBAHUU.

Jurunbpugnoe ckpeunuBanue. TpeTruid 3akoH MeHAens — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHMs MTPU3HAKOB. L{UTOMOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOE HaclienoBaHue npusHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHUE
I€HOB, HapyLIEHUE CLUEIUIEHNUS MEX 1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHHM3M OIPENEIICHUS I0jJa. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TE€TepOraMeTHbIM IOJI. ['eHeThuyeckass CTPYKTypa IIOJIOBBIX
xpomocoMm. HaciienoBanre npu3HAaKOB, CLEIUIEHHBIX C ITOJIOM.

I'enoTun kak nenocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE AEHCTBUE TI€HA.
MHoOXeCTBEeHHbIN aienu3M. B3aumonelcTBue HeauleabHbIX TIeHOB. KoMIuIeMEeHTapHOCTb.
Onucras. [Tonmumepus.

['eHeT4ecKUil KOHTPOJb PA3BUTHUS PACTEHUM, J>KMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MONOrMYECKUX TPOLIECCOB, IIOBEJIEHUS U KOTHUTUBHBIX (yHKuui. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBHS «XO3MUH — MAapa3suT» U «XO35IMH —
MHUKpoOHOM». ['eHeTHUecKne acieKThl KOHTPOJIS U M3MEHEHUS HACIIeACTBEHHON MH(pOpMaIiy B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

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

Tabmuubr u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI Menaens», « Tpernii 3akon MeHnaemns»,
«Ananuzupymoniee ckpeuuBanue», «Hemnonnoe gomuHnpoBanue», « ClelIEeHHOE HAaclleJOBaHUE
NPU3HAKOB y Apo3oduishy, «I enetnka nona», «Kapuorun yenoseka», «Kapuotum apo3oduisn,
«Kapuotun ntuiisl», « MHOXKECTBEHHBIN ajiean3M», «B3anmoielicTBre reHOBY.

O6opynoBaHue: MOAENb JJIsl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3zus ruOpuoB MEPBOro
MOKOJIEHUS! U PACLICIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMs TPU3HAKOB, MOJIENb JJIs IEMOHCTPAIIMHU CLEIUIEHHOTO HACJIe0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumay.

IIpakTuyeckass pabdora «/3ydeHune pe3ynbTaTOB MOHOTUOPUAHOTO CKPEUIUBAHUS Y
JPO30(GUITBD».

IIpakTnyeckas padora «M3yuyeHue pe3yabTaTOB JAUTMOPUIHOIO CKPEIIMBAHUSA Y
JPO30(GUITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYMBOCTH

BzaumopeiictBue reHotuna u cpeabl npu ¢GopmupoBaHuu ¢eHotumna. M3MEHUYHBOCTh
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHbIE NpPU3HAKU. Buabpl  U3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonuduxkaonHas U3MEHUYUBOCTh. Ponib cpeasl B (opMupoBaHMM MOIU(UKALIMOHHON
u3MeHunBocTH. Hopma peakuuu mpusHaka. BapuannoHHBINH psn ¥ BapuanuoHHas kpubas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHOW N3MEHYMBOCTH.

['enoTunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunaTuBHass M3MEHYMBOCTh. Meil03 U MOJIOBOM MpoliecC — OCHOBA KOMOMHATUBHOU
M3MEHYUBOCTU. Posib KOMOMHATUBHON H3MEHUYMBOCTH B CO3JJaHUH T€HETUUYECKOTO pa3HO00pasus
B IIpEJIENax OJHOrO BU/A.

MyTarmoHHasi W3MEHYMBOCTh. BHIBI MyTalMid: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W WMHAYUUMPOBaHHBIE MYTalMH. SIAepHblE W LUTOIIA3MATHYECKUE MYyTaluu.
Comarnueckre W MOJOBble MyTauuH. [IpHYMHBI BO3HMKHOBEHMS MyTalnMil. MyTareHel U HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psgoB B HacneacTBeHHOM wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

JleMmoHCTpauMu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.



Tabmuupel U cxembl: «Buasl u3MeHUHMBOCTH», «MoaudUKalMOHHAs HW3MEHUYUBOCTHY,
«KoMOnHaTHBHAS  HM3MCHYMBOCTDHY, «Meiio3y, «Omo0TBOpEHUEY, «['eneTnyeckue
3a00JieBaHUs YeNoBeKay, « Buapl MyTanuiiy.

Ob6opynoBaHue: >XKMBbIE M TepOapHbIE HK3EMIUIAPHl KOMHATHBIX PACTCHUH, PHCYHKH
(dotorpadun) >KMBOTHBIX C pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAMU(DHUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiia M BapUALlMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eneTnKa Yes10BeKa

Kapuorun uenoBeka. MexayHapoaHas NporpaMMa HCCIENOBAHMS I'€HOMa 4YeJIOBEKa.
MeTopl U3ydeHUsl TEeHETUKU YelOBEKa: MeHealoTnYecKuil, OJIM3HEIOBbIHM, IIUTOreHEeTUYECKUH,
HOMYJISILIMOHHO-CTaTUCTUUECKUH, MOJIEKYJIIpHO-TeHeTUUecKuid. COBpPEMEHHOE OIpEleIeHNe
TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4yucie ¢ nomoubto [T1P-
aHanusa. HacnencrBennblie 3a0oseBanus yesnoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEJIOBEKA.
bone3nn ¢ HacineACTBEHHON MpPeApacloiIOKEHHOCThI0. 3HAYEHHWE MEIMUIIMHCKONM TE€HETUKH B
IPEIOTBPALICHUN M JIEUEHUU TIEHETUYECKUX 3a00JeBaHUI dYelloBeKa. MeauKo-reHeTH4ecKoe
KOHCyJbTUpOoBaHue. CTBOJIOBBIE KIETKU. [IoHATHE «T€HETHYECKOro Irpy3a». DTUYECKUE aCIIEKThI
UCCIICIOBAaHUI B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYKAroIIeH cpeasl. l'eHeTnueckas IpeapacroaokKeHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotun denoBeka», «MeToapl U3yUeHUS] TEHETUKH 4YEJIOBEKay,
«"eneTnueckue 3a00J1€BaHUs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBjIieHHE U aHATIU3 POJOCIOBHON.

Tema 15. Cenexuusi opraHu3sMoB

JlomecTukanusa M ceneknus. 3apoXkACHHUE CEIEeKIMM U JoMecTtukanmu. YueHue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHUM COPTOB pPAacTeHHH U MOpoA KUBOTHBIX. CopT, NOpoJa, IUTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HaciueACTBEHHOM m3meHunBocTH H. M. BaBunosa, ero 3Haduenue s
CEJIEKLIMOHHOM pabOTHI.

MeTtobl ceneKIMoOHHOM paboThl. MicKycCTBEHHBIN OTOOP: MAacCOBBIN U MHIWBHIyalIbHBIMH.
Oransl KOMOMHAIIMOHHOHN cenekiuu. McnblTaHue mpousBoauTeniei mo mnoromcty. OtbGop 1o
TEHOTUITY C TIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR U
XUMHUYECKMHM MyTareHe3 KaK HCTOYHHUK MyTalMd y KyJbTYpHBIX (OPM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK s
MOJTyYEHUsI UCXOAHOIO MaTepuania Juisl CEJIEKIUU.

[Tonryuyenne mnonumionnoB. BHyTpuBuaoBas rtulpunusanus. baU3KopoicTBEHHOE
CKpelrBaHue, uiu MHOpuauHr. HepoacTBeHHOE CKpelluBaHue, Wid ayTOpuauHr. I'erepo3uc u
ero mpuyuHbL. Mcmonp3oBanue reTrepo3nca B cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeononenne Oecraoaust MEXBHIOBBIX THOpHIOB. JlOCTIKEHUS CENEeKIMM pacTeHUH u
KUBOTHBIX. COXpaHEHHE M U3YYEHUE T€HETMYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POAMYEH Ul CO3/1aHUs HOBBIX COPTOB U THOPUAOB CENbCKOXO03SHCTBEHHBIX KYJIBTYD.

JleMoOHCTpanun

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

Tabnuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAECHUS U MHOT00Opa3usi KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTHUYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYUBOCTH», «METOIbl CENEKLMN»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.



JlaGopaTtopHasi padora «l3yueHre COPTOB KyJbTYPHBIX PACTEHUN W MOPOJA JOMAIIHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHne METO0B CEIEKIIUU PACTCHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHuin».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTHXKEHHUS CEJEKIMH PACTeHH U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAaHIMIO, MJIEMEHHYI0 ()epMy, COPTOHCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00PaTOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTHA U CHHTeTHYeCKasi OHOJIOTHS

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepUCTUKA. TpaaulMoHHas OWOTEXHOJOrus: XjeOoIeueHue,
MOJTy4eHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOJENUE. MUKpoOHoIoruueckuii cuures. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

Co3naHue  TEXHOJIOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHHSI TEHOMOB C LI€JIBIO MOJYYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpEYAroInecs B MPUPoae OMOCUHTETUYECKHE Ty TH.

Kiterounas nHxeHepus. MeTonpl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus W coMaTH4ecKuil smOpuorenes. lcmonb3oBaHue
TraljiOnJI0B B CEIEKIMM pacTeHuM. VICKyCCTBEHHOE OIUIOJOTBOpEHME. PeKOHCTpyKuus
AUIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO/I TpaHCIUIAHTALIMU SJEP KIETOK. XPOMOCOMHAas
U TEeHHas WHXKeHepus. VICKycCTBEHHBINI CHHTE3 IréHa M KOHCTPYHpPOBAHHE PEKOMOMHAHTHBIX
JHK. JlocTuxkeHus 1 NepCcrneKTUBBl XPOMOCOMHOM M T'€HHOW HMH)KEHEPUU. DKOJOTUYECKHE M
ATUYECKUE ITPOOJIEMbI T€HHOW NHKEHEPUH.

Menmunuackue 6uorexnosnoruu. [loctrenomuas mudposas meaununa. ITI[P-nuarnocTuka.
MeTaboI0MHBIN aHATTN3, TEHOEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 340poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIETOK. TapretHas Tepamus paka. 3D-
OvouHXeHepuss JUIsl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TpPEXMEPHOro OHONPUHTHHIa M
ckaddonauHra s pemeHus 3a1a4 NepCcoOHATM3UPOBAHHON MEIULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C LEJIbl0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30ynuteneid OPBU, ycTaHoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
COJIepKAalX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00JIeBaHMs YEIOBEKA U AKUBOTHBIX.

JleMoHCTpanun

Tabmuubt u  cxembl: «lcnoiab30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «Kilerounas nHxeHepus», «I eHHass HH)KEHEPUD).

JlaGopatopHas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOT M.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX TIPOAYKTOBY.

IKeKypenst «bnoTexHoorus — BaxkHeias Npou3BOAUTENbHASI CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOe MPOU3BOICTBO).



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJIOTHH BBIIACICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HaHHME OOYYAalOIIMMHCS  POCCHMCKOW  IpaKAaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOMPEJIEICHUIO,
HaJIMYUE MOTHBAIlMM K OOY4YeHHIO OHWOJIOTUH, YeleHanpasieHHoe paszeumue BHYTPEHHHUX
yOEXJIeHUI JTUYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUUYECKHX TPAJAUIIMN pa3BUTH
OMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JCATENBHOCTH  ILIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAaMH, NPHUCYIIUMU  CUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  SKOJOTHUECKOH  KYJIBTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU B
0011eCTBE MpPaBWJIAMH W HOPMaMHU TOBEJIECHUS M CIOCOOCTBYIOT MPOILIECCaM CaMOMO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBXEHHUSA K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJICHUIO, B3aWMHOTO
YBOXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorusy M0MmKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPCHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacHIMpEeHNEe KU3HEHHOI'O ONBITA U OIbITa JAESITENIBHOCTH B MPOLECCE Peau3ali OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIIMH  OOy4YalOIIeTOCs KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBaKEHUE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH MPHU CO3JTAHUH YUCOHBIX MPOEKTOB,
pelieHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TIO3UIIMIO TI0O OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHWE YyYHTBHIBATh B  CBOMX JIEUCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TTOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENIPHBIX W HCCJIEOBATEIbCKUX 3a/lad, YBAXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOU M BOJIOHTEPCKOM IEATETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh POCCUNCKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepe] PoaMHON, TOpAOCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3BIK M KYJIBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAITMOHATBHOTO Hapoa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MaMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;



CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HaAUYCHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB IPUPOJBI, B )KU3HH YeJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

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

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAylIero;

OTBETCTBEHHOE OTHOIICHWE K CBOMM pOJUTENSM, CO3JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHSTUS LIEHHOCTeH CeMEWHOI XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMaHHE YMOIMOHAIBHOTO BO3CHCTBUS KUBOU MPHUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUIaX MCKYCCTBA, CTPEMIICHUE MPOSIBIATH
Ka4ecTBa TBOPUECKOM JTMYHOCTH;

5) ¢u3uyeckoro BOCHUTAHHMS, (POPMHPOBAHUS  KYJIbTYPbl 3I0POBbSI M
IMOIUOHAIBLHOTO 0J1arONOJIy Husi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHBHOCTb), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€3011aCHOTO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JFOJICH;

OCO3HAHME MOCIEJICTBUI M HEMPUATHS BPEAHBIX MNpPUBbIUEK (YMOTpPeOJEeHUs AJKOIOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOTMUYECKON M COIIMAIbHOM HAIIPABICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHHKPOBATb W  CAMOCTOSITENBHO  BBINOJHATH — TaKyIO
NesITebHOCTD;

MHTEpEC K PAa3IUYHBIM chepaM MpodhecCHOHAIBHOW NEATENbHOCTH, YMEHHE COBEPIIATh
0CO3HaHHBII BHIOOP OyAyIIel podeccuu U peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BAHMIO HAa MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOIIEHHE K MPUpPOAE KaKk UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: MpUOOpETEeHHE OIbITa IIAHWPOBAHUS
MIOCTYTIKOB M OI[CHKH WX BO3MOJKHBIX TTOCIICACTBUH JIJISI OKPYXKAFOIIEH CpeIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYeCKUX Mpo0eM U MMy Tel ux pelieHus;

CIOCOOHOCTH HCIIONIF30BaTh MPHOOpETaeMble TIPU U3yUYEHUH OMOJIOTUW 3HAHHUS U YMEHHUS
OpU pEIICHUH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM MPHPOIONOIB30BAHUEM (COOIIOICHHE
NpaBUJI TIOBEJCHHS B TPHPOJIC, HAPABICHHBIX HAa COXpPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);



AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCAIIUX BPEH OKPYXKAIOIIEH MNPHUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHYECKHE MOCICACTBUS MPEITPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTHUECKOW HAIPaBICHHOCTH;

8) HIeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKd U OOIIECTBEHHOM WPAKTUKH, OCHOBAHHOTO Ha JIMaJore KyJbTYyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHA
MEXIY JIOJIbMH U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloOHaIBLHOTO HAYYHOTO MBILIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKarolleM
MHpE Kak O EeIUHCTBE TMPUPOJABI, YEJIOBEKa M OOIIeCTBAa, B TMO3HAHUU NPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npoOaeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JIJIi COBPEMEHHOM IMBHIIM3AIUU: OOECreYeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TIIOOATBHBIX
9KOJIOTHUECKUX MPOoOJieM B 00ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIUOHAIIBHOMY
HCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTHMYECKHX 3HAHWU B LIENSX MOBBIIMICHUS OO0IIeH
KyJbTYPBl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTaBHOH 4YacTH (PYHKIIMOHATHHON
rPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB IO3HAHMS, HCIOJB3YyEMBIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS JJIs aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOIANIMX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIECTBISATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITEIFHOCTh MHAUBUIYAJIBHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMM 1O OWOJIOTHHM B COOTBETCTBHHM C IKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI ydeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS]  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TTOHSTHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAyYHOUM KapTHHBI MHpa
U crenu(uKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyuYHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleoBaHNe, HAaOII0eHUE, U3MEPEHUe, HSKCIEPUMEHT U JAPYTHE); YHUBEpCalbHbIE
yueOHble JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHre (YHKIIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIIMH OOYyYaroIIMuXcs;
CHOCOOHOCTh oOy4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.



B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE cpemHero oOmiero oOpa3oBaHHs Yy
oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC y4eOHBIC NEHCTBHS,
KOMMYHHKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUSA, PEryJATUBHbIE YHHUBEpPCAIbHbIC
yueOHbIE JEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJDKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHMSA, KJIACCU(PHUKAIMK, OOOOIIEHHs), PACKphIBaThb CMBICT OHOJOTHYECKUX
MOHTUM (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHITUSIMHU);

OTIpeNeNATh WENU MACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHUSI JUIsl OOBbACHEHUS (AKTOB M SBJICHUN >KUBOU
PUPOJIBI;

CTPOWUTH JIOTUYECKHE pAcCCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EeH U
OTHOIICHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEYHMH Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTepPUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPAWHUPOBATh W BBINOJHATH pPabdOTy B YCIOBUSIX pPEATBHOTO, BUPTYaJBbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BBIe HCCIIEN0BATEIBLCKIE AeHCTBHUS:

BJIAJICTh HaBBIKAMHU y4EOHO-HMCCIIEIOBATENBCKON U MPOEKTHOW NIEATEILHOCTH, HaBBIKAMHU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pelIeHus MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHBIX METOO0B TIO3HAHUS;

UCIMOJIb30BaTh PA3JIUYHbIE BUJBI JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANH, MPEOOPaA30BAHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYAIWsX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX U COIIMATIBHBIX POEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYIHOW TEPMUHOIOTHEH, KITIOYESBBIMH
HOHATUSMH U METOAAMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
KU3HEHHBIX CUTYallHsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJlM3MpOBAaTh 3aJady, BBIIBUTATh
TUMOTe3y €€ pelleHus,, HAaXOAWUTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3a71aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJTM3UPOBATh IMOJyYEHHbIE B XOJAE pELICHHs 3aJauyd pe3yJIbTaTbl, KPUTHUECKH
OILIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX yCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh 1EJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KHU3HEIEATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEJIaraTh OPUTMHAIBHBIC IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, TOMyCKaroIINe allbTEpHATUBHbIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCS B PA3IMYHBIX MUCTOYHHUKAX HH(OpManuu (TeKkcTe y4eOHOro mocoowus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHBIX BHJIOB U (opM
IIPEJICTaBICHUSI, KPUTUUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOIHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O CIOJIb30BaHUS Pa3INYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMY IHPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4HbIH S3bIK B KauyecTBE CpEACTBAa IMpH paboTe ¢ OHOIOrMYecKoi
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3alUThl HH(pOpMALMU, HHOOPMAILIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCUM IO CYILECTBY 00CYy»k/aeMoil TeMbl (YMEHHE 3aJjaBaTh BOIPOCHI, BHICKA3bIBATh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMo 3ajadyd, Y4WUThIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOBHUKHOBEHUSI KOH(QIMKTHBIX CHTYallli, YMETh CMATYaTh KOHPIUKTHI 1
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYLIECTBA KOMaHAHON W MHAUBUAYaJIbHOW pabOThI IpU
peleHnH OMOIOTHYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

OpUHUMATh Il COBMECTHOW JEATeNbHOCTH, OpPraHU30BbIBATb U KOOPIAMHHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0ro Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OnJaieHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH J1eHCTBUAMU:

1) camoopranu3amnus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKaxX II0 OTHOIICHHMIO K >KMBOM IIPUPOJIE, CBOEMY 3J0POBBIO U 3J10POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUMBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKU CHTYAaIllH, BHIOOPA BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE CeOs M APYIHX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPHU aHAJINU3€E PE3YJIbTATOB AECATEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ysbTaThl OCBOEHUS cojepkaHHs yueOHoro mpenmera «buomorus» Ha
yriIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHne MpoPuIbHOT0 00yIeHHsT 00yUYarOIUXCs
O6uonornu. OHM BKIIOYAIOT: creHupUUecKue A OMOJIOTUM Hay4Hble 3HAHMSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbI
NeSITeIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUH M MX NPHUMEHEHHIO B PA3JIMYHBIX Y4EeOHBIX, a
TaK)X€ B PEAIBbHBIX JKU3HEHHBIX cuTyalusax. [IpegmeTHsle pe3ynbTaTsl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTe M POJM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAHNN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB TPHPOIBI M
pelieHny TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJ€ POCCUNCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOI OMOJIOTMYECKHX 3HaHHWM, KOTopas BKJIIOYAeT: OCHOBOIOJAraollne
OMoNoTHYecKre TEPMHHBI U TMOHATUS (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyu3M, rOMeocTas,
CaMOpEeTyJISILIMS, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonornueckne Tteopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacneacTBeHHOCcTH T. Moprana), yuenus (H. 1. BaBuiosa — o nienrpax
MHOTr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOTO MOKOJICHHUS, PACLICIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOT0 Hacinenosanusa I'. Mennens,



TOMOJIOTUYECKHX PSIJAOB B HacleACTBeHHOW wu3MeHumBoctu H. V. BaBwioBa), mpuUHIMIIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMMCAHKUE, U3MEPECHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HucCie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHH, KMBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HEACSTEIBHOCTH, MNPOTEKAIOIIMX B OpraHU3Max pacTeHHWH, J>KUBOTHBIX U
YeJI0BEeKa, OMOJIOTHYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00JIM3M), IPEBPAIICHHS SHEPTHH,
OposxeHust, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO PA3BUTHS, PA3MHOKEHUS,
MHAMBUAYAIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJEWUCTBUS T'€HOB, I'E€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTAHABJIMBATH B3aWMOCBS3H MEXIY OpPTaHOMJAMH KJIETKH U WX (DYHKIUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBeKa M HMX (YHKIHSIMH, MEXKIY CHCTEMaMH OpPraHOB W UX
byHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO IMKJIAa U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO PAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHUE BBISBIISATH OTIUYUTEIBHBIC NMPU3HAKK JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOUINE apIyMEHTHI, ONOIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKUMH TIpOIlecCCaMd U SIBICHUSAMHU, JEJIaTh BBIBOJABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpyS 1eNb UCCIIeI0OBaHNS, aHATM3UPOBATh OJTYUYCHHBIE PE3YJIbTATHI U JIENaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MeIWIMHe, MPOBOAMMON Ha 0a3e HIKOIBHBIX HAYYHBIX OOILIECTB, W MyOJMYHO ITPEICTABIATH
MOJIyYeHHbIE PEe3YJIbTaThl HA YUYEHUUYECKUX KOH(EpEeHIUX;

YMEHHE OIIEHWBATh OJTUYECKHE acCIeKThl COBPEMEHHBIX WCCIIEZIOBaHUN B 001acTH
OMoNOTMM M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHUE, HalpaBIEHHOE
M3MEHEHHE TeHOMa M CO3/1aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHanbHON AEATEIbHOCTU B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH, CETTLCKOTO X03SHCTBA, MMHIIEBON
IPOMBIIIJICHHOCTH, YIIyONATh TO3HaBaTeNbHBI HMHTEPEC, HANpPABICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OMOJIOTHYECKOT0 00pa3oBaHUs B
OpraHu3alysaX CPEeAHEro NPOoPecCHOHATBHOTO U BBICIIET0 00pa3oBaHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Kaacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECTE M POJI OWOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IMO3HAHWU 3aKOHOB
NPUPOJBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs,, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOIIEHHUS K
npupose, oOLIECTBY, YENOBEKY, O BKJIaJIle POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHHY;

yMEHHE BJaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMaHHE CYIIHOCTH OCHOBONOJAralomux OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUI,



sKocuctema, Owocdepa), Ouonormyeckue Teopun (dBomonroHHass Teopust Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsSX U HalpaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxojctsa K. M. bapa), npaBuna (Mmunumyma FO. JIuGuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIIOTE3bI (Tunote3a «vmupa PHK» V. I'mnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHCTEM (ONHMCAHHE, H3MEpEeHHUE,
HAOJII0JIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUU B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTrE€OIICHO30B, IKOCHUCTEM U
ouocteppl, CTaOMIM3UPYIOUIETO, ABMXKYLIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
JIONATPUUECKOTO U CUMIIATPHUYECKOTO BHI000pA30BaHUSA, BIUSHHS JABWKYIIMX CHII SBOJIIOLUN
Ha reHO(OH] MONYJSAIUHU, MPUCTOCOOIECHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HAIpPaBJIEHUH 3BOJIIOLUYU, KPYTOBOPOTA BEILIECTB U MIOTOKA SHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY IMPOLIECCAMU SBOJIOIHUH, ABHKYIIUMU
CHWJIAaMU aHTPOIIOT€HEe3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M NPUCHOCOOJIECHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpene oburtaHusi, aOMOTHUECKUX M OMOTHUECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpraHU3MOB B COOOLIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBa POJCTBA OPTraHM3MOB pa3HbIX CHUCTEMAaTUYECKUX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOUTaHUs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXPaHEHHsS MHOIo00pa3usi BUAOB M 3KOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI IPUPOIBI U
YeJI0BEUeCTBA;

yMEHHE pemiath OWOJIOTMYECKHE 3aJjauyd, BBISBISATh NPUYMHHO-CIIEICTBEHHBIE CBS3HU
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAaMU U SIBICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH TAOOPAaTOpHbIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
pabote ¢ y4eOHBIM U J1a0OPaTOPHBIM 000pPYIOBaHUEM;

YMEHUE BBIABUTaTh THUIIOTE3bl, MPOBEPATH HUX OSKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys Ledb UCCIe0BaHNUs, aHAIM3UPOBATh MTOJIyYEHHbIE Pe3yJbTaThl U JIEJIaTh BBIBOIBI;

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIEN0BATENbCKOM paboTe Mo OMOJIOTHH, 3KOJIOTMU U
MeAMIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJHMYHO IPEACTaBIATh
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINSX;

YMEHHE OLICHMBaTh TUIOTE3bl U TEOPUM O IMPOUCXOKIACHUM IKU3HU, YEJIOBEKa W
YeNOBEUYEeCKUX pac, O MPHUYMHAX, MOCIEICTBUAX U CIOCO0aX MPEeAOTBpAILICHUS TII0OATBHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYILIECTBIATh OCO3HAaHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AeATEIbHOCTH B
o0nmactu  OMOJIOTHH, D3KOJOTUH, MPUPOIOIOJIb30BAHUS, MEIAUIMHBI, OHWOTEXHOJIOTHUH,
MICUXOJIOTHH, BETEPHHAPUU, CEIHCKOTO XO3AWUCTBA, MHINEBON MPOMBIIUIEHHOCTH, YTIyOJATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJOIDKEHHE OHMOJIOTHYEeCKOro o00pa3oBaHUs B OPraHU3ALUSAX CPEIHEro
MPO(ECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue pa B U TeM uppoBbI
Ne n/mm HporpaMmbi pasaeso ¢ Beero Kontpoabubie Ilpakruyeckue glé p(zll):?o(:; aTee:J)n,Hbl e
padoThbI padoThI pecypen
1 buomnorus kak Hayka 1
2 JKuBbIe CHCTEMBI M X H3YUYEHHUE 2
3 buonorus kieTku 2 0.5
4 XUMHYECKash OpraHu3alusl KICTKH 10 1
5 Crpoenne U QyHKIUHN KICTKH 8 2
6 OOMeEH BelIeCTB U NMPEBPAICHUE SHEPTUU B 9 1
KIICTKE
7 H"aCJ'Ie,Z[CTBeHHaSI UHGPOPMAIIUS U pealin3aIus 9 05
e€ B KJICTKE
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
9 Crtpoenne U QyHKIIUH OPTraHU3MOB 17 1.5
10 Pa3smHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — Hayka O HaCIEICTBEHHOCTH U 5 05
W3MEHUYHUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH W3MEHYUBOCTH 6 1
14 I'eHeTHKA YelloBeKa 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buoTtexHonorust U CHHTETUYECKAasi OHMOJIOTHS 4
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

buonorus.10 knace: yue6. s 001meodpazoBaT. opranusanuii: yriay0. ypoBeHs/ moa. pen. B.B.
[Taceunuka. — M.: IIpocBemenune, 2023. (JIuHUSA KU3HH)

METOAUYECKHUE MATEPUAJIBI JJISA YYUTEJ A

http://bio.1september.ru

Buomorus. https://interneturok.ru/subject/biology . Ypoku mkonsHo# mporpammsl. Buseo,
KOHCIICKTBI, TECTBI, TPEHAKEPBI.

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HHTEPHET

http://college.ru/biologiya

http://www.sbio.info

http://www.greeninfo.ru/

http://www.theanimalworld.ru/

Poccuiickas anekTponHas mikouna. hitps://resh.edu.ru/.

Buneoypoku u TpeHaxkepbl 0 OMOJIOTHH.
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