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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ydebHomy mnpenmety "buosorus" (manee - Ouojorus) Ha
YpOBHE cpeaHero obiiero oOpazoBaHus pa3paboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit deaepanuny,
OI'OC COO, Konnenuuu mnpenopaBaHus ydueOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUI (peiepanbHOoil paboueld mporpaMmMbl BOCIIUTAHMSL.

VYueOnsiit npeamer «buonorus» yriny6iaéaHoro ypoBHs uzyudenus (10-11
KJIACChl) SIBIISIETCSI OJTHUM W3 KOMIIOHEHTOB IpeaMeTHou obmactu «EctecTBeHHO-
HayuyHble mpeaMeTel». CormacHo monoxkenusMm OI'OC COO mnpodunbHbIE
y4yeOHbIe MPEeIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIIOTCS CIOCOOOM
muddepennman  o0y4eHUsT Ha YypOBHE CpeaHero ooOiiero oOpa3oBaHUs U
NpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIKMM, CpPEIHUM
o0muM, cpeqHUM MpoheCCHOHATBHBIM 1 BRICIIMM OoOpa3oBaHueM. B To ke Bpems
KOKIbIi M3 O3TUX Y4YeOHBIX NPEIMETOB JOJDKEH ObITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pelIeHrue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3aja4, CBA3aHHBIX C MpodopHeHTanrell oO0ydallmuxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIIMHOM, SKOJIOTHUEN, TICUXO0JIOTHEN, CIOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma nmo yueOHOMy mnpenmetry "buonorusa" maér mpeacrtaBiieHHE O
Henu U 3ajadax u3ydyeHus: ydyeObHoro mpenmera «buonorus» Ha yriayOnaéHHOM
YPOBHE, OnpeaessieT 00s13aTeTbHOe (MHHBAPHAHTHOE) MTPEAMETHOE COAEpKaHUe, €ro
CTPYKTYPUPOBAaHME TIO pas3feliaM MW TeMaM, paclpeielieHue Mo Kiaccam,
PEKOMEHyeT MOCIe0BaTeIbHOCTh H3YUYEHHsS Y4YEOHOro marepuaia ¢ y4€ToM
MEXMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEHl oOyuwaromuxcsi. B mporpamme mno Ouonoruu
peanu30BaH MPUHIIMI MPEEMCTBEHHOCTH C HW3y4YeHUEM OMOJIOTMHM Ha YpPOBHE
OCHOBHOTO  oOmiero obOpas3oBaHusi, Omarojaps 4YeMmy MPOCMATPHUBAETCS
HANpaBJIEHHOCTb HA  MOCJEAYyIOIIee pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpeKHOr0 OTHOILIEHUS K OKpyXaroleid npupoaHou cpene. B
nporpaMMe Mo OWOJIOTUM Tak)Ke MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorusiy B peammzamuu  TpeboBaHuii PI'OC COO k nIaHUPyEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OOydeHUs U B
(GOpMHpPOBaHWHM OCHOBHBIX BHUIOB Yy4eOHO-MIO3HABATEIBHOU  JIESITEIbHOCTH
OOyYarommxcsi MO OCBOCHHWIO COJAEpXKAHUS OMOJOTMYECKOro 00pa3oBaHUS Ha
YPOBHE CpeHero o61ero oopa3oBaHusl.

VYyeOnblii npeamer «buosorus» Ha ypoBHE cpefHEro oduiero oopasoBaHUs
3aBepiiaeT OuoJIorMueckoe o0pa3oBaHME B IIKOJE€ W OPHUEHTHPOBAH Ha



paciiMpeHre U yriayOsieHue 3HaHWi OOydJarommxcsi O JKMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIDHOM M KJIETOYHOW OWOJIOruHU, SMOPHUOJIOTUM U OHOJOTHUU Ppa3BUTHS,
Te€HETHKH, CEJIEKIIMU, OMOTEXHOJIOTHH, SBOTIOLIMOHHOTO YUYEHUS U DKOJIOTUH.

Nzyuenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YpOBHE
OPUEHTUPOBAHO HAa IMOJArOTOBKY OOYYAOIIMXCA K HOCIEAYIOLIEMY IOJIYUYEHHUIO
OMOJOrMYecKoro  0oOpa3oBaHMS B By3aX W OpraHU3alMsIX  CPEIHETo
npodeccroHanbHOro oopazoBanus. OCHOBY €ro cojiepKaHusi COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWM, TONYYEHHBIX TpU  H3YUYEHUH  OOyHarOIHUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3fesioB OMOJOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kimaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
paclmiMpeHbl U yriayOsneHbl OMOJOTMYECKHUE 3HAHUS O PACTCHUSX, >KHUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME€ YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSIX IKU3HHU,
JOTIOJIHUTEBHO BKIFOUEHBI OMOJIOTUYECKHIE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpaiusi OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSMHM, IMOJYYEHHBIMH OOYYAIOIIMMUCS TMPH H3yUYECHUU
bu3uKH, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Crpykrypa mporpaMmbl 1o ydeOHOMY mpeametry '"buomorus" otpaxaer
CUCTEMHO-YPOBHEBBI ¥ 9SBOJIOLMOHHBIA TOAXOAbl K H3YYEHHIO OUOIOrHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allH, 3BOJIIOIIMN OPTaHUYECKOTO MHUpa Ha 3eMJle,
COXpaHEHHusi OHMOJIOTUYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YyYalOTC OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONOTHM Pa3BUTHUS, TEHETUKU U CENEKUUH, OMOTEXHOJIOTUHM M CHHTETHYECKOU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHUOHHOE
y4eHHEe, OCHOBBI SKOJIOTUH U yueHue o ouocdepe.

VYueOuplii mnpeamer  «buomorus» mpu3BaH  00ECNEUYUTh  OCBOCHHE
00y4aroIuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, UAEH, IPUHIUIIOB U MIPABUIL,
JeKalllUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUpA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUH, PUKJIAIHBIX aCMIEKTax OMOJOrn4Yeckux 3HaHuil. Jlis
pa3BUTHS M TOAJIEP)KAHUS HHTEpeca OOydalluxcs K OHOJOrHUM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuala B COJAEPKAHUM MPOrpPaMMbl
1Mo OHMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJIEHUS U Pa3BUTHUSA
TOM WM MHOW oOjacTu OWONOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOesKHBIX
YU€HBIX B pELICHUE BaKHEUIITUX OMOJIIOrMUYECKUX U SKOJIOTUYECKUX TPOOIIEM.



Lenb n3ydenus: yuebnoro npeamera «buonorus» Ha yrmyOa&éHHOM YpOBHE —
OBJIQZICHHME  OOYyYalOUMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIbHON
OpraHM3allMM JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpETEeHHE YMEHUH
MCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMUU HHTEpECa K OMpEAeNEHHON o0mactu
npo(hecCHOHANBHOM AESITENbHOCTH, CBSI3aHHOW C OuoJorMed, WM K BBIOOpPY
y4eOHOr0o 3aBeICHUs U1 IPOJOJKEHHSI OMOJIOrMYECKOr0 00pa30BaHusl.

JlocTmkeHHe 1enu  Uu3ydeHus yueOHoro mnpeamera «buosorus» Ha
yrayO0nEHHOM YpOBHE 00€CTIEYUBACTCS PEUICHUEM CIIeAYIONINX 3a1a4:

OCBOEHHUE O0OYYarOIIMMHUCA CHUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMUYECKUX TEOPUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpA; O
CTPOCHHH, MHOTO000pa3HMH U OCOOCHHOCTSX OHOJOTMYECKHX CHUCTeM (KIIETKa,
OpraHu3M, MOMyJISIus, BUI, OMOTreoleHo3, Ornocdepa); O BbIAAIOMINXCS OTKPBITUAX
U COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHME OO0y4aroUuMxcs C METOJAaMM IO3HAaHMs >KUBOM MPHUPOABL:
UCCIIEIOBATEILCKUMUA ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJSIpHOM u
KJIETOYHOW OHOJOTUH, SMOpHONOrMM W OWOJOTHMH pa3BUTHUA, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM W CHHTETUYECKOW OWOJIOTMH, TaJEOHTOJIOTHUH,
DKOJIOTUH);  METOJaMU  CaMOCTOSITEIBHOIO  IPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHuii B yabopatopur W B npupoje (HaOmrojeHue, HU3MEpEeHue,
AKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaZicHMEe OOy4YaloIMMUCS YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOAWTbh,
aHAJIM3UPOBaTh M MCIIOJIB30BaTh OMOJIOIMYECKYIO MH(POPMALUIO; MOJIb30BATHCS
OMOJIOrMYeCcKON TEPMHHOJIOTHEH M CHMBOJIMKOW; YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUU U COLMAIBHO-3KOHOMHYECKHMU U  SKOJOTHUYECKHUMHU
npobjeMaMu YeJIOBEYECTBA; OLEHUBATh IOCIEJACTBUS CBOEH JEATENBHOCTH I10
OTHOILECHUIO K OKpYXaroulell NpUpoJHOW cpene, COOCTBEHHOMY 3/0POBBIO HU
3MI0POBBIO0  OKPYKAIOIUX JIIOAICH; OOOCHOBBIBATH UM COOJIOJATh  MEphI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEICHUS B MPUPOIE U
oOecnieyeHnss 0€30MacCHOCTH COOCTBEHHOM KU3HEACITEIbHOCTH B UPE3BBIYANHBIX
CUTyalUsiX TPUPOAHOIO U TEXHOTEHHOIO  XapakTepa; XapaKTepUu30BaTh
COBpEMEHHbBIEC HAyUHBIE OTKPHITUS B 00JIaCTH OMOJIOTHH;

pa3BuTHE Yy 00y4aIOIUXCsI NHTEUIEKTYaIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
B IPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIICIOBAHUSMHM B OHOJIOTHUH, pEIIaeMbIMU €10 MpoOJieMaMu, METOIO0JIOTHEN
OMOJIOrMYECKOro UCCJIEI0BAHMUSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHMM, peleHus] OMOJIOTMYECKUX 3a/1a4, MOJCINPOBAHUS OMOJOTHYECKUX
O00BEKTOB M MPOLIECCOB;



BOCIIUTAHHUE y OOYYAIOMIMXCSl LIEHHOCTHOIO OTHOIICHUS K YKUBOM MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOMH,
F€HEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEIEHUS B IPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuobpereHne  OOy4aroIIMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
NPUPOAOIIONB30BaHUU (COOJIO/IEHNE TpaBWJI TOBEJIECHUS B MPHUPOJE, OXpPaHbl
BUJIOB, KOCHCTEM, OMOC(hEephl), COXpaHEHUU COOCTBEHHOI'O 3/I0POBBS U 3/I0POBbSI
OKpyXaromux e  (cobmoneHuss wmep mnpodunaktuku — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITENbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOM KU3HU;

CO3/laHHME€  YCIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMUCS
VHJIMBUTy AJIBHON o0Opa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayonemMy mnpodecCHOHaIbHOMY CaMOOIPEIECICHUIO, B COOTBETCTBUHM C
UHAUBUIYAJIbHBIMU UHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEACHHBIX HA U3y4YeHHE OMOJIOTHHM HA yriTyOJeHHOM
YPOBHE cpeaHero obmiero oopasosanus, coctabisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 yaca (3 gaca B HeJeto).

OT16op opraHu3anMoOHHBIX (OPM, METOJIOB M CPEACTB OOy4eHHUsS OUOJOTUH
OCYIIECTBIISICTCS ¢ y4ETOM CHEHM(PHUKU €ro COAEpKaHUS M HANpaBICHHOCTH Ha
NpOAODKEHHEe OWOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CPEIHEro
npo(ecCHOHaTBLHOTO U BBICIIETO 00Pa30BaHUS.

O0s3aTeIbHBIM YCIOBUEM MPU O0yUEHUN OMOJIOTHU HA YTiyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JIA0OpaTOPHBIX M MpakThuyeckux pabor. Taxxke ydactue
00y4aroluXxcsi B BBIIOJHEHUH MPOCKTHBIX U yue€OHO-UCCIEN0BATENBCKUX padoT,
TEMaThKa KOTOPBIX ONPENEISETCS y4YWuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTePUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUIA.



COIAEPKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue mporpaMMbl, BBIIECIICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTseHHou urtorooi arrecraiuu (I'MA).

Tema 1. buoJsiorns Kak HayKa

CoBpeMeHHas OuoyIorusi — KOMIUIeKCHasi Hayka. KpaTkas uCcTopusi pa3BUTHS
Ouonornu.  buonormyeckue HaykKd M HM3ydyaeMble MMHU  MOPOOJIEMBI.
OyHIaMEHTAIIbHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIE WCCIEAOBAHUS B
Oonomoruu.

3HaueHue OUOJIOrMU B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HavyeHwe OMOJIOTUU B
MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE MTPUPOIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseu, I'. Menaens, B. U. Bepuaackuit, U. I1. [TaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuii, JIxk. Yorcon, @. Kpuxk, /I. K. benses.

Tabnuupl 1 cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHE

JKuBbie cuctemMbl Kak mpenMeT u3ydeHus Owuonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTb M YIOPSAOYEHHOCTh CTPYKTYpPblL, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aliMi >KMBBIX CHCTEM: MOJIEKYJIIPHBIM, KIJIETOYHBIM,
TKaHEBBIN, OpraHU3MEHHBbI, IOITYJIALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTnyeckuit), OmocdepHbiit. Ilporecchl, TPOUCXOAAIINE B IKUBBIX
cuctemax. OCHOBHBIE TpHW3HAKH >KMUBOTO. JKW3HB Kak (opmMa CyIIecTBOBaHUS
Matepuu. Hayku, n3ydaromme xuBble€ CUCTEMBI HA PA3HBIX YPOBHSAX OpPraHU3AlMH.

N3yuenune xuBBIX cucteM. Meroasl Ouonorndeckoil Hayku. HabGmronenwue,
U3MEPEHUE, IKCIEPUMEHT, CUCTeMaTu3alus, Metaananus. [lousaTue o 3aBUCUMON u
He3aBUCUMOM niepeMeHHOU. [lmanupoBanme »skcnepumenta. [locraHoBka w
npoBepka runote3. Hynesas runoresa. [loHstre BHIOOPKH M €€ HOCTOBEPHOCTb.
Pa3bpoc B Ouonorunueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbraroB. [IpuumMHBI HCKaKEHUST PE3yIbTAaTOB »JKcnepumeHTta. [loHsAThe
CTaTHCTUYECKOTO TECTA.

JlemoHCcTpanumn



Tabauupr u cxembl: «OCHOBHBIE TPU3HAKUA KU3HWY», «buonornueckue
cuctemMel», «CBOHCTBa KUBOM MaTepuw», «YPOBHU OpraHU3ALMM KUBOU
npupoas», «CTpoeHHe KUBOTHOW KIETKW», «TKaHM KXUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOro opraHusmay, «buoreonenos», «buocdepa», «Metoab
U3YUYEHUS KUBOU IPUPOIBIY.

ObopynoBanue:  nabopaTopHoe  00OpyAOBaHHWE s IPOBEACHUSA
HAOJIOJICHUM, U3MEPEHUM, SKCIIEPUMEHTOB.

IlpakTnyeckas padora «Vcnosp3oBaHuEe pa3aUYHBIX METOJOB IPHU
V3YUYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorus KJIeTKu

Knetka — CTpyKTypHO-QyHKIMOHaNbHas e€IWHULA KUBoro. lcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIOKEHUS COBPEMEHHON KIETOYHOU
TEOPHH.

MeTtoapl  MOJEKYJISIpHOM M KJIETOYHOW  OMOJOTMM:  MHMKPOCKOIIMS,
xpomartorpadus, 37eKTpodope3, METOJ MEUEHBIX aToMOB, Au(depeHInaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue @uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kowngokanvnas muxkpockonus. Bumanvhoe
(npudicuzHenHoe) uzyueHue Kiemox.

JdemoHCcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
boap.

Tabnuupbl 1 cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIA MHUKPOCKOID,
«HMctopus pa3BUTHS METOJOB MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMNpENnapaTbl pPacTUTENbHBIX,
’KUBOTHBIX U OaKTEpUAIbHbBIX KJIECTOK.

IIpakTnueckass pabora «/3yyeHue METOJOB KJIETOYHOM OHOJOTHH
(xpomarorpadusi, saexrpodopes, auddepeHIuaIbHOe IEHTPUPYTUPOBAHUE,
[I1IP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XVMMHYECKUI COCTAaB KIETKH. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Boga u e€ ponap Kak pacTBOPUTEINS, pEeareHTa, y4acTHEe B CTPYKTYpPHpPOBaHUU
KJIETKH, TEIUIOPETyJisAluu. MuHEpanbHble BEIIECTBA KJIETKH, MX OHOJIOrHYecKas
poiib. POsIb KATHOHOB ¥ AaHHOHOB B KJIETKE.

Oprannueckue BewiecTBa KIETKW. buosornueckue mnoiauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OenkoBOM Mousekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuyHas, TpeTW4yHas, 4YeTBEpTUYHAs
CcTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccuduxamus  Oenkos.
buonoruueckue ¢pyHkumnu 6enkoB. IIpuonsi.



VYrieBoasl. MoHOCaxapubl, IUCaxapyibl, OJUTOCaxapHIbl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTpoeHHss W (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMU YrI€eBOIOB.

Jlunuaet. T'uapodunsHo-ruapodoOHbie cBoiicTBa. Knaccudukamus nunuaos.
Tpurmuuepunsl, ¢ochomunuasl, BOCKH, cTepounabl. buonoruueckue GyHKIUU
nunuoB. OOIIKe CBOMCTBAa OMOIOTHYEeCKUX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpuanun xomruiementapuoctu. [Ipasmio Yapradda. Ctpykrypa
JIHK — nBoitnas cnmpanb. MectonaxoxaeHue u ouonornueckue pynknuu JHK.
Buae PHK. ®ynkunu PHK B kiieTke.

Crpoenne Mmonekyisl AT®. Makpospruueckue cBsi3u B Mojekyine ATO.
buonoruueckue ¢pynkiun AT®. BoccTaHoBlIEHHBIE TEPEHOCUHKH, UX (PYHKIUU B
kietke. Jpyeue nyxneosuompugocpamer (HTD). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHasi OUOJIOTHS: OMOXUMUYECKHE U OMou3ndecKne MCCaea0BaHUS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYypbl Ouomonekyn. Mooderuposanue
CMPYKMypsl U QYHKYUti OUOMONEKYI U UX KOMNIeKcos. Komnvromepnulil ouszaiin u
OpeanuyecKull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JdemoHCcTpanumn

[Toptpersr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Huarpammel:  «Pacnipenenenrie XMMHUYECKUX 3JIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOAEN.

Tabauupr n cxemsl: «llepuonnyeckass TabmuIa XUMHYECKUX 3IIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOJbl», «BeliectBa B coctaBe opranusmMoBy, «CTpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€NKOBOM MOJIEKYyJbD, «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHre MoJieKya JunuaoBy, «HyKIeMHOBbIE KHCIOTBHIY,
«Ctpoenne Monekysbl ATOy.

OO6opynoBanue: XuMHUYECKas ocya U 000py0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OCJIKOB C MOMOIIBbI Ka4eCTBEHHBIX
PEaAKLIHIN.

JlaGopaTtopnass  paGora  «MccnenoBaHWe — HYKIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTtpoenne u QyHKIIUU KJIETKH

Tunbel KIETOK: JyKapuoTHYecKass W npokapuotuyeckad. CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.



CtpoeHne mpoKapuoTHIECKON KIeTKU. KieTouHnast cTeHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHHsI TeTepoTpoHON U aBTOTPOPHOM MPOKAPUOTUUYECKUX
KJIETOK. MecTo U pojb IPOKapuoT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE YKapHUOTUYECKOU KJIETKH.
[Inasmatnueckass wmemOpana (trazmanemma).  CTpykTypa —IIa3MaTHUYeCKOn
MeMOpanbl. TpaHCIIOPT BELIECTB uepe3 IIa3MaTUYecKyt0o MeMOpaHy: MacCHUBHBIN
(muddy3us, obneryénnas nuddysus), aKTUBHBIN (MEPBUYHBIMA M BTOPUYHBIN
akTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. PaGota HaTpuii-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
cteHka. CTpykTypa v QyHKIMH KJIETOYHON CTEHKU PacTeHU, rprOoB.

[uromna3ma. Lluto3ons. [{utockener. [IBmxenne nuromiazmbl. OpraHou bl
kineTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: JHAOIUIa3MaTHYecKas CeTb
(OIIC), anmmapat I'ompmku, TU30COMBI, UX CTpoeHHE M (yHKUIUHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPTraHoOUAOB KIeTKH. CTpoeHHEe TpaHyJIsPHOTO PETHKYIyMa.
Mexanusm nanpaenenus oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuii  (arpaHynispHBI)  SHAOIUIA3MATHYECKUN
petuxkynym. CekperopHast pyHkuus anmapata ['onbmxu. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BELIECTB B KileTKe. Bakyonu pactutenbHbix KieTok. Kietounsit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMbl  KJIETKU:  MHUTOXOHJPHUH,  IIACTUABL
IIpoucxooicoenue mumoxonoputi u nracmud. Cumouozcenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUU W Iwiactui. llepBuuHsble,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHMHTE3UPYIOIIMX  DYKAPHOT.
XJIOpPOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BHICIINX PACTEHUM.

HemembOpanusie opranouasl kiaetku CTpoeHue U GyHKIMH HeMEeMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomsl. LIpomedsicymounvie Qunamenmeol.
MukpodunaMeHTbl. Axkmunogvie Muxkpoguiamenmol. MBIIIICUHBIE  KIIETKHU.
Axmunogvle KOMNOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHue U JBWKEHUE OJKTYTHUKOB M pecHUYeK. MUKpOTpyOouKu
muTomias3mel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle benxu.

Anpo. OOonouka siapa, XpOMaTHH, KapuoIia3Ma, SAPBIIKH, UX CTPOCHHE U
byskun. SnepHblii 6enkoBbII MaTpukc. lIpocTpaHCTBEHHOE pacHoOKEHUE
XpOMOCOM B HUHTeppazHOM snpe. Iyxpomamun u eemepoxpomamun. benaxu
XpOMaTHUHA — THUCTOHBI. JJunamuxa s0epHOlU 006010YKU 6 Mmumose. AHoepHviil
MPaLcnopm.

Kiterounsle BkiItoueHus1. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabnuupl 1 cxembl: «CTpoeHUE SYKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHIPUI», «Sapo», «CTpoeHre TPOKAPUOTUIECKON KIICTKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOMNpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIMpENnapaThl 0aKTepUaaIbHbIX KIETOK.

Jlabopatopuasi padora «lM3yyeHue CTpPOEHHMSI KIETOK Ppa3IUYHBIX
OpPTraHU3MOB.

IIpakTnyeckas padora «3yueHre CBOMCTB KIETOYHON MEMOpPAHbD.

Jlabopatopuass paGora «JVccrnenoBanue 1uiazMonn3a M Jeria3Moin3a B
PACTUTENbHBIX KIETKAX).

IIpakTnyeckas  padora  «/3ydyeHwe  ABMKEHUS  LUTOILIA3Mbl B
pPaCTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB U NpeBpalleHUE IHEPTUM B KJIETKe

AccUMUITSALMS ¥ AUCCUMUISILIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTEPOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecredeHne KieTku: mpespamieHue ATO B
oOMeHHbIX Tpoleccax. DepMEeHTATUBHBIA XapakTep peakuuid KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OEIKU-WHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBI CUHTE3 OpPraHMYECKUX BeliecTB B KieTke. DOTOCHHTES.
Anoxcueennviti U okcueeHHwll Gomocunmes y 6axmepuu. Ceemocodbuparoujue
nUeMeHmbl U NUSMEeHmbl PeakyuoHHo20 yenmpa. Poab XJI0pomnacToB B mpoiecce
dborocunTe3a. CBeroBas U TeMHOBas (a3bl. Pomoovixanue, Cs., Cp. u CAM-munol
gpomocunmesa. IIpoayKTUBHOCTh (poTOCHMHTE3a. BnusiHue pa3nuuHbiX (aKTOpOB
Ha CKOpPOCTh (poTocuHTE3a. 3HaUYECHUE (POTOCUHTE3A.

XeMOCHUHTES. Pa3znooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIUPYIOIIUE OaKTepUU, KeIe300aKTepUH, CEepoOaKTEPHUH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble Opranu3mbl. Buabl Opokenus. IIpoaykTel OpoxeHHS U UX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN O0JIe3HEH.

AspoOHBIe OpraHU3MBbl. Orarnbl HSHEPreTUYECKOr0 oOMeHa.
[ToaroroBuTenbHbIN 3Tan. I TUKOIN3 — OECKUCIOPOAHOE PACIICTIEHUE TTFOKO3bI.

buonornueckoe okuciaeHue, WK KIETOYHOE AbIXaHUE. PO MUTOXOHIpUI B
nporueccax ouonornyeckoro okucienus. Luknuueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cumnmaszvl. IlpeumyiiectBa a’dpoOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHa.

JdeMoHcTpauuu

[Toptpetsr: k. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel U cxembl: «POTOCUHTERY, « IHEPreTUYECKUil oOMeH», «bruocunTes
oenka», «CtpoeHue pepMeHTa», «XeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHKPOCKOM, O00OpYIOBaHHE Ji MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopnass  padora «l3ydyeHue  KATaJIUTUYECKOM  aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMuUJIa3bl UK KaTaaasbl)y.

JlaGopaTopnas pabora «U3yueHue (¢epMEHTATUBHOTO pacCIlEIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHuasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHUS U TBIXAHUS.

Tema 7. Hacsencreennasi nH(popMalus U peaju3anms e€ B KiIeTKe

Peakunn mMarpuuHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peann3anus HaciaeACTBeHHOW nHGopManuu. [ eHeTuueckuii
KOJX, ero cBoucrBa. TpaHckpunuus — Martpuunbii cuHTe3 PHK. IlpumHnmmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnsauusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBusi 6uocunte3a Oenka. KomupoBanue amuHOkucinoT. Poms pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKApUOT M 3YKapuoOT. Peryisius akTUBHOCTHM I'€HOB Yy NpoKapuoT. ['mmore3a
onepona (d. XKaxo0, XK. Mano). Moaexynapuvie mexanusmvl IKCHpeccult 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomol 2enos. Perynsims 0OMEHHBIX
poLeCCOB B KieTKe. KiieTouHbli romeocTas.

Bupycel — HekiieTouHbie (hOpPMBI )KM3HU U 00JUraTHbie napasutbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux supycos, PHK-codepocawux eupycos, baxmepuoghazos.
Obpamnas mpanckpunyus, pegepmasd, UHmezpasa.

Bupychsie 3a0oeBaHus yenoBeka, kMBOTHBIX, pactenuid. CIINI, COVID-
19, conmanbHble 1 METUITUTHCKUE TPOOIEMBI.

buoungopmamuxa: unmeepayus u ananus b6onrvwux maccusog («bigdata»)
CMPYKMYPHuIX OUonocuyeckux oanHvlx. Hanomexnonoeuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl 00cmasKu 1eKapcms.



JdemoHCcTpanumn

[Toptpetsr: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmuiel u cxemsl: «buocunre3 Oenkay, «'eHETHUECKUM KOI», «BHUpych»,
«bakrepuodarm.

IIpakTnyeckas padora «Co3naHue MOAEIN BUPYyCay.

Tema 8. ) KusHeHHbIH HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoabl W peryisauus. WHrepdaza u MHUTO3.
OcoleHHocTH TpoLeccoB, MpoTekaronux B uHTEepdaze. [loaroroBka KiIeTku K
nenenuto.  Ilpecunrerndeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
NOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI HUHTEP(DA3BI.

Marpuunsiii cunte3 JIHK — perukanus. I[lpunimunsr pernkanuu JJHK:
KOMIUIEMEHTAPHOCTb,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIA HaOOp KIETKH — KapuOTHUIl. JIUTIOMAHBIM W
rariougHbelii  Habopel  XpoMocoMm. ['oMonorumunble xpoMocombl. [lonoBbie
XPOMOCOMBI.

lenenue knetkn — wmutTo3. CTagud MUTO3a U NPOUCXOAIIME B HUX

npouecchl. Tunel muto3a. Kapuoknne3 u nurtoknHe3. buosiornueckoe 3HaueHue
MUTO3A.

Perynsinus MUTOTHYECKOrOo IUKIA KiIeTkU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Krnerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, ougpepenyuposku, cmapenus u eubenu kKiemokx. «llugposas
K1emKa» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBaHUsl KIemKU.

JdemoHCcTpanumn

Tabnuupl u cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOII MUKPOCKOII, MUKpoOMpenapatbl: « MUTO3 B KJIETKax
KOPEIIKA JIyKa).

JlabopaTtopnass  pabora  «M3ydyeHme  XpoMOocOM  Ha  TOTOBBIX
MUKPOIIpENnapaTaxy.

JlabopaTtopHas padora «HaOnroneHre MuTO3a B KJIETKaX KOHUMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPONpENapaTax).

Tema 9. Ctpoenne u GpyHKIIUHA OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

Oco0OeHHOCTH  CTPOCHMSI U SKU3HEAEATEIHbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE
BOAOPOCHH, APyrue NpoTUCThL. KOJIOHWAIbHBIE OPTAHU3MBI.



B3anMocCBs3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranus3M Kak eIMHOE 1eoe. ['omeocras.

Txkanum pacteHuit. Tumbl pacTUTENBbHBIX TKaHeW: oOpas3oBaTeIbHAas,
MOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MexaHHMueckas. OCOOEHHOCTH CTPOCHHS,
GyHKIMI 1 pacioioKeHUs! TKaHEH B OpraHax pacTeHHI.

TkaHW XKMBOTHBIX M Ye€JIOBEKAa. [HWIbl >KUBOTHBIX TKAHEW: 3MUTEIUAIbHAs,
COCIMHUTENbHASA, MbllIeyHasi, HepBHass. OCOOEHHOCTU CTpOEHHUsA, (GYHKUUNA U
PACIIOIOKEHUS TKAHEN B OpPraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHblE M T€HEpaTWBHBbIE OpraHbl pacreHuil. OpraHel U
CUCTEMBI OPTaHOB JKMBOTHBIX U YejoBeKa. OyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa tena oprann3moB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX UBOTHBIX. HapyXHblii M BHYyTpeHHMI ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS] KOCTEU.

JIB)KeHWE  OpraHu3MOB.  JI[BH>KEHME  OAHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HAcTUM. JIBH)KEHHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleuHast cuctema. Peduiekc. CkeneTHbie MBIIIIIBI U UX paboTa.

[Iuranne opranu3moB. IloryiomeHre BOIbBI, YIVIEKHCIOrO rasa W
MUHEpAJIbHBIX BELIECTB pacTeHUsMU. lIuTaHue xuBOTHBIX. BHyTpumomoctHoe u
BHYTPHUKJIETOYHOE NHIIeBapeHHue. [lnuTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NMIIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble keneswl. [lnmeBapurensHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHui. Jlpixanue xuBOTHBIX. [{uddyzus
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHOe npixanue. /lprxarenbHas HOBEPXHOCTD.
Kabeproe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHas CHCTEMa 4YeJoBeKa. MeXaHM3M BEHTWIALMHU JETKUX Yy NOTUL U
MilekonuTaromux. Perynsamus npixanus. JlprxareabHble 00BEMBI.

TpaHcnopT BEHIECTB Y OpPraHUu3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHHUI.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema W €€ Oprassbl.
KpoBeHocHast cucrtema TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl U KpoBb. Kpyrm KpoBooOpamieHus. IBOIIOLHOHHBIC
YCIIO)KHEHHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KUBOTHBIX. PaboTta
cepaua u e€ peryyisiuus.

Beigenenne y opranusmMoB. BeineneHue y pacteHuil. Beigenenue y
KUBOTHBIX. CoKparurenbHble Bakyonau. Oprasnel BbleneHus. PuibTpanus,
CeKpelHst 1 00paTHOE BCAChIBAHME KAaK MEXaHU3MbI pabOThl OPraHOB BBIJEICHUS.
CBsI3b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
Hedpona. O6pazoBaHuE MOYH Y YeJIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M WTUCTHl MPOCTEHIIUX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUM.
Kyrtukyna. CpeacrBa NacCUBHOM M XUMHUYECKOM 3aIIUThI. DUTOHIUAIBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX IPOU3BOJHBIE.
3ammra opraHu3ma oT OozesHeil. MIMmyHHas cuctema uenoBeka. KietouHslil u
TYMOpaJbHBIA HUMMYHUTET. BpoXa€HHBIH M TpHOOPETEHHBIH crenu@puuecKuii
UMMYyHUTET. Teopusi KIOHaJIbHO-ceaekTuBHOro ummynurera (II. Opaux, ©. M.
bepuet, C. Tonerara). BocnnanirenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTts u  perymsiuus  y  opraHusMmoB. Pasmpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paszgpaxumocts u  perymsimus y
pacTeHuil. POcTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u peduekTopHas peryisius y >XMBOTHbIX. HepBHas
cucTemMa u €€ OTAeNbl. DBOJOUUOHHOE YCI0KHEHHE CTPOCHHSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiexc u
peduexkTopHas 1yra. be3ycinoBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymMopasibHas peryJisiivs U 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHME TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHAOKPUHHOM cucTteM. ['mnotamamo-runodusapHas
cucTema.

JdeMoHcTpanuu

IToptpert: U. I1. I1aBnoB.

Tabauupr u cxembl: «OJHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIE
Bozopocan», «bakrepun», «lIpocreiimmey», «Opranbl IBETKOBBIX PacCTEHHUN»,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue ctelms»,
«CTpoeHHEe NHCTOBOM IUTACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJET 4YeloBEKa,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpIxaTenbHas

cucrema», «HepBHas  cucrema», «Koxka», «Mslmeynas  cucremay,
«BpinenurenbHas cucremMa», «OHIOKpUHHAsA cucTemay, «CTpOEHHE MBIIIBD,
«Mmmynurer»,  «KumeunonosmoctHeie», «CxeMa  NUTaHUS  PacTEHUN»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKHBOTHBIX», «CTpOEHUE THIAPHDY,
«CTtpoeHue 1aHapun», «BHyTpeHHee cTpoeHHe noxkaeBoro yepsi», «HepBHas
cucrema poib», «HepBHas cucrema gmarymkum», «HepBHas — cucrema
npecMmblkaromuxcs»,  «HepBHas  cuctema  nruny», «HepBHas — cucrema
MIIeKonuTaroumx», «HepBHas cucrema uenoBekay, «Pedexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHW3MOB, MHUKpPOINpENapaTbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUH
HACEKOMBIX, UIJIOKOXKHUX, KMBBIE SK3EMIUISIPhl KOMHATHBIX PAacTeHH, repOapuu
pacTeHHMil pa3HBIX OTHEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKITMM OECMO3BOHOYHBIX IKMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyI0BaHUE AJI JEMOHCTPALIMK MOYBEHHOTO U BO3JIYIIIHOTO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmasia U OeKoB Mo iecTBreM GepMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALMN OIBITOB MO M3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUM, MOJIENIA TOJIOBHOTO MO3Tra Pa3IMYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3yueHrne TKaHEH pacCTeHUI».

JlaGopaTopHasi padora «/3yyeHre TKaHEH KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHoKeHHe M pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOKEHUS OpraHu3MoB: Oecrosoe (BKIIIOYas BEreTaTWBHOE) U
nojsoBoe. Buasl  Oecronoro  pa3MHOXEHUS:  [OYKOBAaHUE, CHOPYJISIUS,
bparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. IlonoBbie KieTkW, wiau ramerbl. Meiio3. Craauu
Mmeiiosa. [ToBegenne xpomocoMm B Meiio3e. Kpoccunrosep. buosmornyeckuii CMbIC
Melo3a W TOJIOBOro mporecca. Melo3 M €ro MECTO B KU3HEHHOM LIHKJIE
OpPraHNU3MOB.

[IpenzapoasimieBoe pazsurue. ['ameToreHes y »KuBOTHBIX. [10710BBIE XKee3sbl.
OOpa3zoBaHue U pa3BUTUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne U 3MOpPHOHAJIBHOE pa3BUTHE KUBOTHBIX. (CrocoOb
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBulyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTUS — HAayKa
0 pPa3BUTUHU OPraHU3MOB. Mopgpocenesz — 00Ha uz 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopgoecenos u mooenu mopghocenesa. Cramuum >MOpUOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HeoepmuHuposanmoe Opoobnenue. bnacmyna, munsi
onacmyn. OCOOGHHOCTH JpOOJEHUS MIIEKONMUTAIOUIUX. 3apOJbIIIEBbIe JIMCTKU
(racTpyJssanus). 3akiaagKka OpraHOB U TKaHEW U3 3apOJbIIIEBbIX JUCTKOB. B3auMHoe
BIMSIHUE 4YacTel pa3BUBAIOIIErOCS 3apojbliia (3MOpHOHANbHAS WHAYKIIHS).
3aknagka TIUIaHAa CTPOCHMS KMBOTHOTO KakK pPe3yjibTaT HMEpPaApXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha 3MOpHUOHANIBHOE pa3BUTUE PaA3JIMYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbl.

Poct m pasButue *uBOTHBIX. IlocTaomOpuoHanbHbIl nepuon. Ilpsmoe u
HenpsiMmoe pasBuTue. PaszButne ¢ mMeramopdo3oM y O€CnO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0 M HENPSIMOIO



pa3BUTUSA, UX PACOPOCTPAHEHHUE B MpUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsMU POCTA )KUBOTHBIX U YesioBeka. CTaauu mocTaMOpHOHATBHOTO pa3BUTHSA
y )KMBOTHBIX U uenoBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOIOrHYeCcKHe MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM 1MKjie pacTeHuil. OOpa3oBaHue crop B TMpolecce Meno3a.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opranu3moB. J[BoifHOe OII0I0TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
Pa3BUTHUE CEMEHU.

MexaHHU3MBbI PETYJISLUA OHTOTE€HE3A Y PACTEHUN U JKUBOTHBIX.

JdeMoHcTpauuu

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabnuier u cxembl: «BereratnBHOoe pasmHOkeHHe», «Twumbl OGecmonoro
pa3MHOXKEHUs», «Pa3zMHOKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIIEHBI»,
«Pa3MHOXeHue TUAPb, «Menosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKIIETKH U crepmarto3ouia», «OCHOBHBIE CTaguu OHTOreHezay», «lIpsamoe u
HenpsiMoe pa3BuTue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JlBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHHI,
«CTtpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX PACTEHUN», «KM3HEHHBIN LUK
MOPCKOM  KamycTbD, <«OKM3HEHHBIM UHKI MXa», <«KHU3HEHHBIM  [UKI
ManopOTHUKAY, « KU3HEHHBIN LIMKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SHUIEKIETOK U
CIIEpPMAaTO30U10B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlaGopaTopnas padora «3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpenapaTax».

IIpakTnueckass padora «BbIsIBIEHHME TNPU3HAKOB CXOJCTBA 3apOIBIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopatopHass paGora «CrpoeHHE OpPraHoB pPa3MHOXKEHUS BBICHIMX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoOB

Hctopusi cTaHOBIEHHS U pa3BUTUs TEHETUKM Kak Hayku. Paboter I
Menpgens, I'. ne ®pusa, T. Moprana. Ponp oTedyecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbeuioBa, H. 1. Basunora, A. H. benosepckoro, I'. .
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIbL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIE TEHbI, aJbTEPHATUBHBIE IPU3HAKW, JOMHUHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTASI JIMHUSL, THOPUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHIYCCKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdeMoHcTpauuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®wmnuenko, H. B.
Tumodeer-PecoBckui.

Tabnuukl 1 cxeMbl: «MeTobl TeHETUKINY, «CXEeMbl CKPELUBAHUSD).

JlabopaTopuasi paGora «J/[pozoduna Kak OOBEKT TEHETHYECKHX
HCCIIEIOBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnens — 3aKoH
eanHooOpa3ust rTuOpuAOB nepBoro nokoseHus. [Ipasuno goMmunupoBanus. Bropoi
3aKOH MeHnens — 3aKOH pacIIeIUIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpelIuBaHus. [ unoresa 4ucToThl ramMer.

AHanusupyroniee ckpemmBanue. [[poMexyTOuHbId XapaKkTep HacJIeIOBAHMUS.
Pacmieruienne npu3HaKoB MPpU HETIOJIHOM JOMUHUPOBAHHH.

JurnbpuaHoe ckpermmBanue. Tpetuit 3akoH MeHaens — 3aK0H He3aBUCUMOTO
HacJleloBaHUs  NpU3HAKOB.  lluTonmornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemneHHoe
HACJICIOBAHWE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEICTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIM MEXAHU3M OIPENEIEHUS oJIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TEpPOramMeTHbIA MOd. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOCcOM. HacnenoBaHnue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucreMa. [lnenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonencTBue HeaulelbHbIX T'EHOB.
KommnementapHocts. Dnuctas. [loimmepusi.

I'eHeTMYECKUIT KOHTPOJIb PA3BUTHs PACTEHUM, >KUBOTHBIX M 4YEIOBEKa, a
TaKKe (PU3NOJIOTMYECKUX MPOLECCOB, TMOBEACHHUS M KOTHUTHUBHBIX (YHKIIHMA.
['eneTnueckue MEXaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKrne acmeKThl KOHTPOJS |
M3MEHEHUs HACJIEICTBEHHOW NH(OPMAIIMU B TOKOJIECHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuupsr u cxemsl: «IlepBolii 1 BTOpoit 3akoHbl Menzens», « TpeTuil 3akoH
Meunnens», «AHanu3upyrouiee ckpenuBanuey, «HemomHoe TOMUHHpPOBAHUEY,
«CuersieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuotunm nruisn,
«MHOX€ECTBEHHBIN ajUIeNnu3M», «B3auMOIENCTBUE TEHOBY.

O6opynoBanue: MojeNb I JEMOHCTpalMud 3aKOHOB €JIMHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHUS MPU3HAKOB, MOJIEIb JJIsS
JEMOHCTpALMA CUEIUICHHOTO HACJIEIOBAHMS TPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpemnapart: «Jpo3odumay.

I[IpakTuyeckasas padora «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO
CKPEILMBAHUSA Y IPO30(DUIIBI».

IIpakTnyeckass  paGora  «M3yueHue  pe3ynbTaroB  JUTHOPUIHOTO
CKpEUIMBAHUA Y APO30(UITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GopMHpoBaHUHM (HEHOTHUTIA.
N3meHunBOCTh MpHU3HAKOB. KaueCTBEHHBIE W KOJWYECTBEHHbIE NPHU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBCHHAS.

MomudukannonHas W3MEHYHBOCTh. Ponb cpeasl B (OPMUPOBAHUU
MoaudUKaMOHHON M3MeH4YnBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN
psan u BapuanmoHHas kpuBas (B. Moranncen). CpoiicTBa MOIu(HUKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunuyeckas n3MeHYUBOCTh. CBOMCTBA FT€HOTUIMHMYECKON U3MEHUYHBOCTH.
Bunbl reHOTUTTMYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MYTaIlUOHHAS.

KoMmOuHaTtuBHasT HM3MEHYMBOCTh. Mei03 M MOJIOBOM TNpoliecc — OCHOBA
KOMOMHATUBHON M3MEHUHUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
F€HETUYECKOr0 pa3Ho00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHIBI MyTalMil: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHele U
quToIUIa3MaTuyeckrue myrtauuu. CoOMaTUYECKUE W MOJOBble MyTauud. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTtareHpl W WX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOI'O TMpoIlecca. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnenacTBeHHoW m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTHh U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POJb INUSEHEMUYECKUX (DAaKmopos &
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuier u  cxembl: «Bumbl  u3MmeHumBoCcTH», «MoaudukarmoHHas
U3MECHYHUBOCTEY, «KombOuHaTHBHAs U3MEHYHUBOCTBY, «Meiio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buabl myTaruii».



OOopynoBanue: XKUBbIE W TepOapHBIC AK3EMIUBIPHl KOMHATHBIX PacTCHUH,
pucyHku (dpoTtorpadum) >kMBOTHBIX C Pa3TMYHBIMU BUIAMU U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEMN
MOAU(PUKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapualMoOHHOTO psAna U
BAPUALIMOHHOW KPUBOW».

IIpakTnyeckas pabGora «Mytanuu y JApo3odusibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa Yesi0BeKa

Kapuorun uyenoseka. MexayHapoaHas IporpamMmMa HMCCIENOBaHUS T€HOMa
yenoBeka.  MeToapl  M3y4Y€HHs TEHETMKM  YEJOBEKAa: TIEeHEAIIOrMYECKH,
OJIM3HEIOBBIH, LUTOTE€HETUYECKUH, NONYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I[P-ananu3a. HacnenctBeHHble 3a001€BaHuUs YeIOBeKa. | eHHbIE U XpPOMOCOMHbIE
0one3HH 4YeloBeKa. boJie3HM C HACIEeNCTBEHHOM MpPenpacoyioKeHHOCTHIO.
3HaYeHWE MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUCHUH T€HETUYECKUX
3a0oneBaHui 4YenmoBeKka. MeauKo-TeHeTUUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
kJeTKu. [[OHATHE «TEHETHUYECKOTO Ipy3a». JTUYECKUE ACTIEKTHI UCCIEAOBAHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

'enetnueckue (akTOphl TOBBIMICHHOW UYYBCTBUTEIBHOCTH YEIIOBEKA K
(bU3UYEeCKOMY U XMMHYECKOMY 3arpsi3HCHHUIO OKpyXaromeh cpenbl. ['eneTnaeckas
IPEAPACTIONOKEHHOCTD YEI0OBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpanuu

Tabnuupr u cxembl: «Kapuotun uenoBeka», «MeTobl U3yUeHUS] TE€HETUKU
qesoBekay, «I eHeTnueckne 3a00JI€BaHUS YETOBEKAY.

IpakTnuyeckas padora «CoCTaBICHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cesrekuusi opraHnu3mMoB

JlomecTuKanus # CEJeKUUsA. 3apOXKICHUE CEJIEKIHU UM JOMECTUKAIUU.
Yuyenne H. W. BaBmmoBa o lleHTpax mnpOUCXOXKIEHUS HW MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Ponp cemekuuy B CO3aHUM COPTOB PACTEHUW U MOPOJ
#uBOTHbIX. CopT, mOpoAa, MMTaMM. 3aKOH TOMOJIOTHYECKHX PSOOB B
HaciaeAacTBeHHOM wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue A
CEJIEKIIMOHHOW paboTHI.

Metoasl ceneKIMoHHOM paboThl. VCKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHJVBUIYAJIbHBIN. Ortanbl  KOMOMHAIIMOHHOM  CEJIEKIIUH. HcnbiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OICHKU
¢deHoTra TOTOMCTBA M OTOOP IO TeHOTHUITy ¢ romotsio aHanmu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ|  CEJEKIMOHHOM  paloThl.
PannanimoHHpIil 1 XUMHYECKUN MyTareHe3 Kak HCTOYHUK MYTAIUN Y KyJbTYPHBIX



¢dbopMm opranu3moB. Mcmonp30BaHHE TEHOMHOTO PEAAKTHPOBAHUS M METOJIOB
pexoMOuHaHTHBIX JIHK 17151 mosmydeHust iCXOAHOTo MaTtepuana Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUTIIONUIOB. BryTpuBugoBas ruOpuIU3aLIvs.
brnuskopoacTBeHHoe — ckpemuBaHue, —wid  MHOpuauHr.  HepoacTBeHHoe
CKpelrMBaHue, uinn aytOpuaunr. ['erepo3uc u ero mpuuuHbl. Vcnomp3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuausanus. [Ipeononenue Oecruoaus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHHE U W3yUYEHUE I'€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHHA U
UX JUKAX ~ poAMYed 7S CO3/JaHMsl  HOBBIX  COPTOB UM THOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2eHeMUYEeCKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs Cyuecmeyiomux U co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM 4Yucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCLeO008AHUL,
nepeodosvix uoetl U nepcneKmuHbiX MexHON02UII.

JlemoHCcTpanumn

IToptpersr: H. W. Basunos, U. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. bensies.

Tabnuupl u cxembl: «L{leHTpBI MPOUCXOKIAECHUS 1 MHOTO0Opa3us KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKHX DPSAOB B HACIEACTBEHHONM HU3MEHUYMBOCTHY,
«Metogpl cenexnumy, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHne copToB KyJlbTYypHBIX PACTEHUN U TOPOL
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUUA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacteHui».

IKekypeusi «OCHOBHbIE METOABI U JOCTHIKEHHUSI CEJIEKUMU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIN Y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOI'O LEHTPA)».

Tema 16. buorexHos10rus U CHHTETHYECKAasA OMOJIOTUS

OObeKThl, MCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBbI, ux XapaKTEPHUCTHKA. TpanuunonHas
OMOTEeXHONOTHA:  XJIEOOMEeUeHUe, TMOMyYeHHE KHCIOMOJOYHBIX TMPOAYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
texHoJsioruii. [Ipon3BoacTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHre TEXHOJOTHA M MHCTPYMEHTOB LEJIEHANPABICHHOIO M3MEHEHUS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MOJYyYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEYAIOIIUeCs B IPUPOAe OMOCUHTETUUECKUE Ty TH.



Knerounasa unxenepus. MerToasl KyJlbTypbl KJIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss H  COMaTHYECKUN
sMOpuoreHe3. Mcnonb3oBaHue TalIOWZOB B CEIEKUMU pacTeHUl. [lomyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3o6anue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
aumumen 6 meduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyknus
AWLEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METOA TPAHCIUIAHTALMK SAEP KIIETOK.
Texnonocuu  0300posnenus, KYIbMUSUPOBAHUSA U  MUKDOKIOHANIbHO2O
DPA3MHOIICEHUS CeNbCKOXO3AUCNBEHHBIX KYIbIMYP.

XpoMOCOMHAasi W T€HHas HWHXXEHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha |
koHcTpyupoBaHue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocT)KeHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TE€HHOM  MH)KCHEPHH.
DKOJOTMYeCKHe U AITUUECKHUE MTPOOIEMbI T€HHOM UHKEHEPHUH.

Menununckue OuorexHosoruu. [loctrenomuas nudposas menununa. [11P-
JAMarHocThKa. MeTaOOJOMHBIM aHajau3, TEHOLEHTPUYECKU aHaau3 IpoTeoMa
4eJIoBeKa U OLIEHKM COCTOSIHMSI €ro 370poBbs. MCIonb30BaHHE CTBOJIOBBIX
knetok. Tapretnas Tepanust paka. 3D-Ouommxkenepuss g pa3pabOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/IaHUs KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTUH TPEXMEPHOro OMONPHUHTHUHIra M ckaddonauHra
JUISL peLIeHUs 3a/1a4 ePCOHATN3NPOBAHHON MEIUIIMHBI.

Coznanne BEKTOPHBIX BakKIMH C LENbIO OOecredeHus: KOMOMHMPOBAHHON
3amuThl OT Bo3Oynuteneir OPBU, ycTaHOBIeHHME MOJEKYISIPHBIX MEXaHU3MOB
¢yuxuuonnpoBanus PHK-cogepskamumx BUPYCOB, BBI3BIBAIOLIMX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHCcTpanumn

Tabnumpl u cxemsl: «Vcnonab30BaHHE MUKPOOPTaHU3MOB B MPOMBIILIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHxkeHepusn», «I eHHas MHXKEHepUs».

JlaGopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «IloaydyeHrne MOTOYHOKHUCIBIX IPOTYKTOBY.

IKekypeusi «bHUOTEXHONOTMA — BaKHEWINasi TPOU3BOJAUTENIbHAS CUJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJCTBO)».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYaromMMHUCs TPOrpaMM CpeIHEro oOmero oO0pa3oBaHUs: JUYHOCTHEIE,
METAINpPEIMETHBIE U TPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJIbTATOB OCBOEHUSI IPOrPaMMbI 1O OUOJIOTUU
BBIJICIICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArONTUMUCS POCCUHUCKON
IrPpaKIaHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpENENEHUI0, Hamuyue Momusayuu K  OOydeHHI0  OHOJOoruw,
yenenanpaeienHoe paseumue BHYTPEHHUX YOEXKIEHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEW M HMCTOPUYECKUX TPATUIUN Pa3BUTHS OMOJIOTHYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
NESATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKaMHU, NPUCYIIMMHU CUCTEME
OMOJIOTUYECKOTO0  00pa3oBaHUsl, Haluuue  NPABOCO3HAHUA  DKOJOTUYECKON
KYJbTYPbl, CHOCOOHOCMU CMAgUmMb 1IENIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JIM9HOCTHBIE pe3yJbTAaThl OCBOSHUS MPOTPAMMBI IO OHMOJIOTHH JTIOCTUTAIOTCS
B €IMHCTBE Y4eOHONH M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMHA, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MPaBUJIAMU U HOPMaMU
MOBEJEHUSI U CIOCOOCTBYIOT HpOLIECCAM CaMONO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UMLUMUA JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHS K 3aKOHY M IMPABOINOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy NOKOJEHUIO,
B3aMMHOTO YBQXKEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACIECIUI0 U
TpaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccumiickont denepauuu, npupoae u
OKPY’KarolIEH Cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMSI YyueOHoro mnpenmera «buonorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTD U CIIOCOOHOCTh 00YYarOIIUXCSl PYKOBOJACTBOBATHCS
chOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JMYHOCTH, CHUCTEMOW IIE€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHUICKOro OOIEeCTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTU B MPOIECCE peain3allii OCHOBHBIX HANpPaBICHUN
BOCIIUTATENbHOM AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH IPAXKJAHCKON MO3ULIUU 00YUaIOIIEerocs: Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLHMOHHBIX MpaB M OO0S3aHHOCTEH, yBa)KeHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIbHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4E€OHBIX M MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TO3WIIMI0 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBICHSITH €¢;

YMEHHUE YUUTHIBATH B CBOMX JIEUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKACHUSIMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAILHBIM MOJIO0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOIHEHUS
y4eOHbIX, TO3HABaTEJIbHBIX M HCCIENOBATENLCKUX 3a7a4, YBaKUTEJIBHOTO
OTHOUIEHUS! K MHEHHIO OINIMOHEHTOB MNpU OOCYXKJACHUH CIOPHBIX BOMPOCOB
OMOJIOrMYECKOro COJEP/KaHuUs;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKOM NEATENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH poccuiickoi IpaKJaHCKON UJCHTUYHOCTH,
MaTpuOTU3Ma, YBAXEHUS K CBOEMY HApoOdy, YYyBCTBA OTBETCTBEHHOCTH MEpE]
Ponunou, ropmoctn 3a cBOM Kpad, CBOXO PoauHy, CBOWM S3BIK U KYJIBTYDY,
NpOLUIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUIO U MAMATHUKAM MPUPOIbI,
NOCTHXEHUsAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIECHUE U
pa3BuTHEe OMOJIOTHMH, TMOHUMAHUS 3HA4YE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
OPUPO/IbI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00I11eCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuio u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTH 3a €0 Cyab0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HApO/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEIISIM, CO3/JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaauLsIMU Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ACTETUKY OBITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUIA;

NOHMMaHUE YMOLIMOHATILHOTO BO3JEHCTBUSA KUBOU IPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE
IPOSIBIIATH KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnuyeckoro BocnuTaHusA, GOPMHPOBAHMUS KYJbTYPbI 30POBbS U
IMOIMOHAJILHOTO 0JIArONoJIyYns:

NOHMMaHHWE W pealu3alus 3740pOBOro M 0Oe30macHOro obpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TpPaBUJ U HOPM,
cOAJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
AKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

NOHUMAHHE UEHHOCTH MNpPaBWJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOXKAIOIIKX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUN W HENPHITHS BPEAHBIX MPUBBIYEK (YHMOTPEOICHHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPY/ly, OCO3HAHUE LIEHHOCTH MacTEpCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAJIbHOU
HaIPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSITEIIHHO
BBIIIOJIHATh TaKyl0 JEATEIbHOCTD;

MHTEPEC K pazMyHbIM cepaM MpoPeCcCHOHAIBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOpP Oynymiell npodeccuu U peaTnu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUI0 M C€aMOOOpa3OBaHMIO Ha
NPOTSHKEHUU BCEH )KU3HU,

7) 3K0JIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH LEJIECO00PAa3HOE OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHUSI;

MOBBIILIEHHE YPOBHA JKOJOTMYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TMOCIEACTBUMA  JJIsi
OKPYXarouen Cpebl;

OCO3HaHHE T100aJBHOr0 XapakTepa JKOJIOTMUECKMX MpoOJeM U MmyTed ux
pelenus;

CHOCOOHOCTh HUCHOJB30BaTh MPHOOpETaeMble MPU H3YYEHHH OWOJIOTUU
3HaHUST W YyMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
OPUPOAOIIONIb30BaHMEM  (COOJNIIOICHHE  TpPaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DJKOCHUCTEMaX, OXpaHy BHUJOB,
sKOCUCTEM, Orochepsr);

AKTUBHOE  HEMNPUATUE JEUCTBHM, NPUHOCAIIMX BPEHd  OKpYXKaroUeu
NPUPOAHON Cpejie, YMEHHE MNPOrHO3MPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
NOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPALIATh UX;



HaJIMYue Pa3BUTOrO FKOJOTUYECKOr0 MBIIIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OTbITa NeATEIbHOCTH HKOJIOTHYECKOM HaIpaBJIECHHOCTH, yMEHUs
PYKOBOJICTBOBATbCS UMM B TO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAJbHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUUECKOM JIESITEIbHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

COBEPILECHCTBOBAHKUE SI3BIKOBOW M YUTATEIbCKOM KYJIbTYpbl KaK CpeacTBa
B3aMMOJICHCTBHS MEXTY JIFOJAbMU U MIO3HAHUS MUPA;

MOHNUMAaHUE ChenupuKn OWOJOTUM KaK HayKd, OCO3HaHWUA €€ poiu B
(GbOpMHUPOBAHUN PAINMOHATHFHOTO HAYYHOTO MBIIIIEHUS, CO3aHUH IEJIOCTHOTO
Npe/CTaBlIeHus 00 OKpY)KalolUleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeOBEKa U
oOlIecTBa, B IMO3HAHUM MNPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH Mpo0sIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,;

yOSXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JJISi COBPEMEHHOM IMBWIIM3AIUU:
oOecrieueHuss HOBOIO YpPOBHS pPa3BUTHUS MEIUIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pelIaThb PECYpCHbIE MpPOOJEMbl  pa3BUTHUSA
YeJIOBEUECTBA, TIONCKA MyTEeH BBIXO/A W3 TI00ATBHBIX YKOJIOTHIECKUX MPOOJIeM U
oOecrieueHuss mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAllMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIONYYCHHHM OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBIMICHUST OOIIEH KyJIbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHOM T'PpaMOTHOCTU oOydarouiuxcs, GopMupyeMoi
pU U3yYE€HUU OUOJIOTHH;

MMOHMMAHUE CYLIHOCTU METOJOB IMO3HAHUS, UCIOJIB3YEMbBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIONBh30BaTh TOJydaeMble 3HAHUS MJIs aHalid3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASNIMX B HEM HM3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKIIOUEHHUS HA OCHOBE HayyHbIX (AKTOB U
MMEIOIIUXCS JJAHHBIX C [EJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCTOJIB30BaTh OMOJIOTMUYECKHUE 3HAHWS IS
penieHus NpoOJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSIX;

OCO3HAHHE LIEHHOCTU HAYYHOH JeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW TO OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3ybTaThl OCBOCHMSI ydyeOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i  (OPMHUPOBAHUS MHUPOBO33PEHHUS OO0YYAIOIINXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAyYHbIe MOHITHS, OTPAXKAIOIINe
LEJIOCTHOCTh HAYYHOM KapTHUHbBl MHUpa U CHEUU(PUKY METOJOB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SBJICHHE, MPOLECC,
CHUCTEeMa, Hay4YHBIM (DaKT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEOBAHNE,  HAOJIOJIEHHE, MW3MEpPEHUEe, OKCHEPHUMEHT W  JIpyrue);
yHUBEpCaJIbHbIE Yy4YeOHble JIeWcTBHUsS (MO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

peryJISTUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHOMN
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMU OOYYalolUXCs; CIIOCOOHOCTh
00yJaroIuxcs UCITIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JEUCTBUS B
MO3HABATENILHON U COLMATIBLHOM MPAKTHUKE.

B pesynprare wu3ydyeHus OHOJOTMM Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHust y oOyuaromierocsi OyAayT cGOpPMUPOBAaHbI IO3HABAaTEIbHbIC
yHUBEpCaJlbHbIe yUeOHbIE AEUCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE YUEOHbIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEpCAIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
TeSITENHHOCTb.

MeTtanpeaMeTHble pe3yibTaTbl OCBOCHHSI NMPOTPAMMBbl CPETHETO OOIIEro
00pa30BaHUs IOJKHBI OTpakaTh:

OBnanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JOrNYeCKHUE TeHCTBUSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPHU OCBOCHHUHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananmza, cuHTE3a, CpaBHEHMSI, KiIaccudukauu, 0000IIeH ), pACKPBIBATh CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBAThH
CBSI3M C JIPYTUMU MOHSTUSIMU);

OTIpENEeNsITh IEeTu JeATeTLHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUH HUX
TOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH IIEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBICHUI
KUBOW MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPaCCYXKIeHUs (MHIyKTUBHBIC, IETyKTUBHBIE, IIO
AQHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PAacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtBa  JJA  IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUW B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUYMM  pPa3HOTO  pPOAA,  BBIABICHHBIX B Pa3IUYHBIX
MH(QOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH pPEHICHUS MPOOJIEeMBbl C yU4ETOM aHaIM3a MMEIOLIMXCS
MaTepuaJbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OLICHUBATh PUCKHU TOCIIEACTBHMA AESITeIbHOCTH;

KOODIMHUPOBATb U  BBINOJHATH pPabOTy B  YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUA:

BJIaJICTh HaBBIKAMH Y4eOHO-HCCIIEA0BATENCKON 1 MPOEKTHOM 1EATENbHOCTH,
HaBbIKAMHU  pa3pellieHusi npodJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3INYHBIX METOAOB NO3HAHUS;

UCIIOJIb30BaTh DPAa3JIMYHbIE BHJBI JEATEIBHOCTH IO MOJYyYEHHIO HOBOTO
3HaHWS, €ro HWHTEpPIpEeTalnH, MPeoOpPa3OBaHUI0 M TMPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YHUCJIE MIPHU CO3JaHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;

(dbopmMupoBaTh HAYYHBIN TUI MBIILJICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMH MOHATUSMHU U METOJAMU;

CTaBUTh U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
AESITEeIbHOCTU U )KU3HEHHBIX CUTYAIHIX;

BBIABIISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3ajady,
BBIJBUTATh THUMOTE3y €€ pEIIeHUs, HAXOAWTh apPTyMEHTHI JJs JI0Ka3aTeIbCTBA
CBOMX YTBEP:KICHUH, 3a7]aBaTh MapaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJE pEUICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSX;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBII MOMCK NEepeHoca CPEJACTB U CHOCOOOB
AeWCTBUS B MPO(ECCHOHANBHYIO CPEAY;

yMETh TEPEHOCUTHh 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYyI0 001acTu
KU3HEACSITETbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBbIE WJEH, MpeAsiaraTh OpUTrHHAIbHBIE TOAXOJbl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX HHPOPMAINH (TEKCTe Y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJISIPHOW JHUTEpaTrype, OWOJOTHYECKUX CIIOBApsAX W
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0azax JaHHBIX, B VIHTepHeTe), aHAIU3UPOBATH



WH)OPMAITUIO PA3NTHYHBIX BUJIOB B (DOPM TIPEACTABICHHS, KPUTUIECKHA OTICHUBATH
€€ JI0OCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTH;

(bopMyIUpPOBaTh 3alPOCHl U MPUMEHATH PA3IUYHbIE METOJbI MPU MOUCKE U
otOope Oumosornueckor MHGOPMAITUU, HEOOXOIUMOM [IJIsl BBIMOJHEHUST YUSOHBIX
3ajady;

OpuOOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUIA, COBEPUIEHCTBOBAThH KYJbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMYy  TPEACTABICHUS
Oounosiornyeckor uHpopmaiuu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIIbI, PUCYHKH
" pyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeAcTBa mpu pabore ¢
Oouonornueckor uH(MOpMalMend: NPUMEHATh XUMHUYECKHe, (PU3NYECKUEe U
MaTEeMaTUYECKUE 3HAKW W CUMBOJBI, (OpMYJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHME  CPEACTBA
HaTJISTHOCTH;

BIIAQJICTh ~ HABBIKAMHM  pAClO3HaBaHWS W 3aUTHl  WH(OpMaIuHy,
UH(GOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXkaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOMNPOCHI, BBICKA3bIBATH CYXICHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeiaraeMoi
3a/laud, YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIMKN JPYTUX YYACTHHUKOB
JIMAJIoTa Uik JUCKYCCHUN);

pacno3HaBaTh HeEBepOallbHbIE CpEACTBA OOIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CTIOCOOAMU OOINECHUS W B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEeHUs JIPYTUX JIOJEH, MPOSIBISATh YBAXKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHNUS;

pPa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasA AesITeJIbHOCTD:

NOHUMAaTh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHONW M MHJUBUAYaJIbHOU
paboThI IPH PEIIEHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS MPU PEIICHUH YIeOHOMN 3a/1a4u;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEHUCTBUA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA;



NPUHUMATh LM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBAaTh JACUCTBUSA IO €€ IOCTMIKEHHUIO: COCTaBIATh IUIAH JACUCTBUM,
pacnpeneniaTh pojid C YYETOM MHEHMM Y4YaCTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboThI;

OLICHMBATh KadeCTBO CBOEr0 BKJIAJa M KaXJAOr0 YYaCTHUKA KOMAaHIBI B
oO1IMii pe3ysbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

npeajgarartb HOBBIE IIPOEKTHI, OLICHWBAaTh HJEH C IO3ULHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILLECTBIISATh TMO3UTHBHOE CTPATErMYECKOE IIOBEICHHE B PAa3JINYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBiageHue yHUBEPCAIbLHBIMH PeryIsTHBHBIMH ACHCTBUAMMU:

1) camoopranuszanus:

UCIIONIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MPOOJEM M HX
pEILIEeHUs B )KU3HEHHBIX U YUeOHBIX CUTYaLUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUAX M MOCTYIKAaX MO OTHOIIEHHUIO K YKUBOM NPUPOJIE,
CBOEMY 3JI0POBBIO U 3[I0POBbIO OKPYKAIOIINX;

CaMOCTOATEIILHO OCYILECTBIIATh IO3HABATEIBHYIO JIESITECIBHOCTD, BBIABIIATH
npoOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3aa4uM B 00pa30BaTEIbHON
NESATENbHOCTH U KU3HEHHBIX CUTYaLHX;

CaMOCTOSITENIFHO ~ COCTAaBJSATh IUIAH pEIIeHUs M[podsieMbl C  Yy4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIOUYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYyaLUsIM;

pacIMpATh pAMKH YYEOHOTO MPeAMETa HA OCHOBE JIMYHBIX MPEIIIOYTECHHIA;

JeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTD
3a pELICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYIUIMH B
pasHbBIX O0JAacTAX 3HAHWM, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIEATEIHLHOCTD,
OLICHUBATBH COOTBETCTBUE PE3YyJIbTATOB LIEIAM;

BJAJETh  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENBHBIX IIPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUI, UCMOJb30BaTh MPHUEMBI peIEKCUN IJI OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHUS;

YMETb OLICHUBATh PUCKUM W CBOEBPEMEHHO IPUHMMATH PELIEHUS MO HX
CHUXKCHMUIO;



MPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHalIu3€ pe3yJbTaToB
NeSITEeNbHOCTH;

3) npuHATHE ce0s1 U APYTrHUX:

MIPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTbl JPYTrUX NpPU aHaIU3€ pe3yJbTaToB
NeSITEeNbHOCTH;

NpU3HABATH CBOE MPABO M MPABO APYrUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUN JPYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3ynbTaTbl OCBOEHHUS COJEPKAHUS Y4yeOHOro mpeaMera
«buonorusiy Ha yrayOn€HHOM ypOBHE OPHUEHTHPOBAHBI Ha oOOecleueHue
npoduiabHOro  o0yueHHs  oOyuaromuxcs — Ouonornd. OHH  BKIIIOYAIOT:
cnenupuyeckue s OMOJIOrMKM Hay4YHbIe 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBUM 110
OCBOCHMIO, UHTEPIPETAMN U MPEeoOPA30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUW U WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cUTyauusx. [IpeameTHble pe3ynbTaThl MPE/ICTABICHBI IO
roJlaM U3y4eHus.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHWU €CTECTBEHHO-HAYYHOM KApTHUHBI MUDA, B
NO3HAHUU  3aKOHOB TPUPOABI U  PEHIEHUH MpoOJIeM  palMOHAIBHOTO
MIPUPOIOTIOIB30BAHMSI, O BKJIQ/IC POCCUUCKHUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIQJICHUE CHCTEeMOW OHOJIOTMYECKHMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATaoIIe OUOJIOTMYECKUE TEPMUHBI M TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHasi Teopust
HacneacTBeHHocT T. Moprana), yuenus (H. M. BaBumoBa — o 1eHrpax
MHOTOOOpa3Wsi U  TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emmHOOOpA3Wsl MOTOMKOB TMEPBOTO TOKOJICHUS, PACIICTUICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOro HacnenoBaHuss [. MeHaens, TOMOJOTHYECKUX pSAIOB B
HacJIeICTBEHHON U3MEHUYNBOCTH H. . Basusosa), MIPUHLUATIBI
(KOMILJIEMEHTapPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOTO TNO3HAHUA, HUCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHUE,
HaAOJI0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACTATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
DYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCIE
OakTepuii, TpuOOB, paCTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUS OPTraHOB U CUCTEM
OpPraHOB pACTEHUH, >KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KHU3IHEACITEIbHOCTH,
MPOTEKAIOIUX B OPraHU3Max PAacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
IIPOIIECCOB: OOMEHa BeIIeCTB (MeTa0oIM3M), TIPEBpAIlEHUs] SHEPTUU, OpPOKECHMUS,
aBTOTPO(PHOTO M TeTepOTPOPHOrO THUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€i03a, raMeTorenes3a, SMOpHUorenesa, MocTIMOPHOHATIBHOIO Pa3BUTHA,
pPa3MHOXEHUS,  MHAUBUAYAJIBHOIO  Pa3BUTHUS  OpraHm3Ma  (OHTOT€HE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCA, HCKYCCTBEHHOTO O0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3H MEXIy OpraHOMIaMH KIETKH M HX
GYyHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH W WX (QYHKOUSAMHU, MEXKIY
OpraHaMd M CHCTEMaMU OpPraHOB y pPAacTeHMi, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPTaHOB M WX (YHKIUSAMHU, MEXKAY 3TaraMu
oOMeHa BelIEeCTB, dTallaMy KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
ATamaMu SMOPUOHAIBHOTO Pa3BUTHSA, TEHOTHIIOM M (PEHOTHUNOM, (PEHOTUIIOM U
(dakTopamu cpenbl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl OKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPYIII;

yYMEHHE pelIaTh OMOJIOTUYECKUE 3a]]a4H, BBISBIISATh IPUIUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIETyEeMbIMU OMOJIOIMYECKUMHU MTPOLIECCAaMU U SIBJICHUSAMH, JAENaTh
BBIBOJIbI ¥ TPOTHO3bI HA OCHOBAHHH TOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOJHATH JIA0OpATOPHBIE M TMPAKTHYECKHE palOThI, COOIIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaThb TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTATBHBIMU
cpeacTBamMu, (GOpMyIUpys LEIb HUCCIEIOBaHMs, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yNIbTaThl U IeTIaTh BBIBOIBL;

YMEHHE y4YacTBOBaTh B Yy4E€OHO-MCCIIENIOBATENIbCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATh  MNOJYYEHHBIE  pe3ylbTaThl HAa  yYEHHYECKHX
KOH(pEepeHITUX;

YMEHHE OIICHWBAaTh JTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUA B
obmactu  Ouonormu ¥ MEAWIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OILJIOIOTBOPEHHE, HAIMPABICHHOE HW3MEHEHHE T'€HOMa M CO3[aHhe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccrnoHanbHOMN
JEeSTENBHOCTA B 00MacTH OUOJIOTUM, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03SCTBa, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIIbHbBIN
MHTEpEC, HAMPaBJICHHbIN Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHEe OHOJIOTMYECKOTO 00pa3oBaHUsT B OpraHU3alUsAX CPEIHEro
npo(ecCHOHaIBLHOTO U BBICIIETO 00Pa30BaHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buomnorus» B 11
Kilacce NOJKHBI OTPaXaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IO3HAHWU 3aKOHOB NPHUPOABI M PEIICHUH HKOJIOTHYECKUX
npoOjieM 4YeloBeYeCTBa, a TaKXKe B PEIICHWH BOIMPOCOB PAIMOHAIBHOIO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOT'O OTHOLICHHS K MPHUPOJAE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BJAJETh CHUCTEMOW OWOJOrMYECKUX 3HAHWUW, KOTOpas BKIIIOYAET
ONpeAeNieHUs] W TOHMMAHHE CYIIHOCTH OCHOBOIOJAraloluX OHOJOTHYECKIX
TEPMHHOB M TOHATUN (BHJ, dKocucTeMa, Ouocdepa), OHMOJIOTHYECKHE TEOPUH
(aBomronionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHS IBOJIIOIMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX U HanpasieHHUsX 3Boitouuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHUecKoro paBHoBecus Jx. Xapmu m B. BaiinOepra,
3apoabiiieBoro cxoacrea K. M. bopa), npaBuna (munumyma . JluOuxa,
AKOJIOTUUECKON THpaMUJIbl JHEPruM), rumnotre3bl (rumoreza «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAaMH  HAy4YHOTO  MO3HAHUS,
UCIIOJIb3YEeMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOII0JIeHUE, SKCIIEPUMEHT), CII0CO0aMu BBISABJICHUS U
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPO/IE;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOIr€OLEHO30B,
HPKOCUCTEM M OHocdepbl, CTAOWIM3UPYIOUIETO, ABMKYILIETO W Pa3pbhIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMIIATPUUECKOTO
BUJI000pa30BaHus, BIMSHUS IBIKYIIUX CHJ BOJIIOLMK HAa T€HO(GOH]I MOIYJIALHUH,
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB K cpelie 0OUTaHus, YepeOBaHUs HaIllpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMPOIECCAaMU HBOJIOIUH,
ABIDKYIIMMH CUJIAMH aHTPOIOreHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX HKOCHUCTEM U
MPUCTIOCOOTCHUSIMU K HUM OpTraHU3MOB;

YMEHUE  BBIBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
NPUCTIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, aOUOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€d  OpPraHM3MOB B  COOOIIECTBAx,
AHTPOTIOTCHHBIX U3MEHEHUI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME AapPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTENbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB M CPEJbl OOMTaHUS, €IMHCTBA
YEeIIOBEYECKIX pac, HEOOXOJUMOCTH COXpAaHEHUS MHOTooOpasusi BHJIOB H
HKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBAHMS MIPUPOJIBI M YETOBEUECTBA,

yMEHHE peniarb OMOJIOTHYECKUE 3a/1a4H, BBISBISATH MPUUNHHO-CIICICTBEHHBIE
CBSI3U MEXIY UCCIETyeMbIMU OMOJIOIrMYECKUMHU MTPOLIECCAMU U SIBJICHUAMH, JENIaTh
BBIBOJIBI M TIPOT'HO3BI HA OCHOBAHHH TTOJTyY€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATH JIA0OpATOPHBIE M TMPAKTHYECKHE padOThI, COOIIOAATH
npasuiia npu paboTe ¢ yueOHbIM U 1abopaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTb TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpPMYyIUPYs Ieldb HUCCIEIOBAHMs, AaHATU3WPOBATH IOTYYCHHBIE
pe3yNIbTaThl U IeTIaTh BBIBOIBL;

yMEHHE y4acTBOBaTh B y4eOHO-HCCIENIOBATENbCKOW paboTe mo Ouojoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
NyOMYHO  TPEACTABIATH  TONYYCHHBIE  PE3yNbTaThl HAa  YUYCHHUECKHX
KOH(pEepeHITUX;

YMEHHE OLIEHUBATH TUIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HU, YEIOBEKA
U UYEJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSX U CHOCO0ax MpeAoTBpalleHUs
r1o0aabHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBHIOOp Oymymiedl mpodeccuoHaIbHOU
AESITeIbHOCTU B 00J1aCTH OMOJIOTHH, SKOJIOTHH, PUPOAOIIOIb30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SIMCTBA, MHUILEBON
MPOMBIIIUICHHOCTH, YIUIyOJIsATh TO3HABAaTEIbHBIA WHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmrn W TPOAOIKEHHE
OMOJIOrMYecKOro 0Opa3oBaHusl B OPraHU3AIUSAX CPEIHEro MpohecCHOHATBFHOTO U
BBICIIIETO OOpa30BaHUA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne i/m Konrpoasnslie | IlpakTuy
IporpamMmmal Bcero
padoThI e padoThbI
1 buosorus xak Hayka
2 JKuBble cucTeMBbl U UX U3yUEHUE
3 buonorns kinetkn 0.5
4 XuMu4ecKas OpraHu3anus KIeTKH 10
5 Crpoenue U pyHKUUHU KIETKU 8 2
6 OOMeEH BelEeCTB U NPEBPAILEHUE SHEPTUH B 9 1
KJICTKE
. Hacnencteennas nndopmanus u 9 0.5
peanuzanus eé B KIETKE '
Ku3HEHHBIN UK KISTKH 6 1
9 Crpoenue U pyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTrka yemoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buotexHOMOrNA M CHHTETHYCCKAS OMOJIOTHS 4
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Pe3epBHOE Bpems
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHTpoJbHBI
e paboThI

IIpakTH4eckue
padoThI

buosorus kak KOMITIIEKCHasI HayKa 1M KakK
YaCTb COBPEMCHHOI'O 06H_[CCTBa

JKuBEIE CUCTEMEI U UX CBOMCTBA

YPOBHeBaH OopraHu3anys KUBbIX CUCTCM

HcTopust OTKpHITHUS U U3YUYEHUS KIIETKU.
Knerounas teopust

MeTo1b1 MOJIEKYJISIPHOM U KIIETOYHOH
ouonorun. [IpakTrueckas padora
«3yyeHune MeToI0B KJIIETOYHOM OHMOJIOTHH
(xpomatorpadusi, anexrpodopes,
muddepeHnraIbHoe HEHTPU(YyTupoOBaHHE,
[TLP)»

0.5

XUMHUYECKUH COCTAB KIIETKU




MuHepanbHbIe BeIeCTBA KIETKH, HX
Ouonornyeckas poib

Opranuyeckue BEIIECTBA KJIETKU — OEJIKU.

JlaGopatopHas pabota «OO6Hapyx eHne
0EJIKOB ¢ TOMOIIBIO0 KAYeCTBEHHBIX
peaxKuuin

0.5

CgoiicTBa, K1accupukanys U GyHKIUNA
0enKoB

10

OpFaHI/I‘IeCKI/IC BCIIECTBA KIICTKHU —
YTJII€BOAbL

11

OpFaHI/I‘-IeCKI/Ie BEIICCTBA KIICTKU —
JIMITU A bI

12

Hyxkneunossie kucnotsl. JIHK u PHK.
JlaboparopHnas padota «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIIEJIEHHBIX U3
KJIETOK Pa3IUYHbIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuun ATO. [pyrue
Hykneosunrpudocdarsl (HTD)

14

CexsennpoBanue JIHK. Meroast
T€HOMUKHU, TPAHCKPUIITOMUKH,
MPOTEOMUKH

15

MeTto1bl CTPYKTYpHOM OHOJIOTHH




16 Tunsl kietok. [IpokapuoTuueckas KieTka
CTpoeHHe 3yKapuOTUYECKON KIETKHU.

17 [IpakTuueckas padota «3yueHne cBOWCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 IToBepXHOCTHBIN anmapaT KJIETKH
OnHOMeMOpaHHbIE OPTaHOUIBI KIETKH.

19 [IpaxTuyeckas padora «M3yuenue 0.5
JBUKEHUS LIUTOIJIA3MbI B PACTUTEIIBHBIX '
KJIETKaX»

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH:

20 MUTOXOHJIpHH, TU1acTu bl JIabopaTopHas 0.5
pabota «MccnenoBanue mia3Moan3a u '
JIETIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX)»

21 HememOpanHble OpraHou/Ibl KIETKH

22 Crpoenue u pyHKIUH 1pa
CpaBHuTeNIbHAS XapaKTEPUCTHKA KIETOK

7 aykapuoT. JlabopaTopHas pabora 0.5

«/3yueHue cTpoeHUs KJIETOK Pa3IuYHbIX
OpPTaHU3MOB»




24

AcCCUMWISIIIMS U TUCCUMIISALIUS — JBE
CTOpOHBI MeTaboM3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHas pabora
«3yyeHune KkaTaauTU4eCcKOi akKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKuii
KJIETOYHOT0 MeTabonu3Mma. JlabopaTopHas
paborta «M3yuenue hepMEHTaTUBHOTO
pacuiernieHus MepoKCuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaToOpsl U OEIKU-UHTHOUTOPBI

27

ABTOTpO(HBIN THIT 0OMEHA BELIECTB

28

dortocunTe3

29

XemocuHntes. JJaboparopnas padota
«CpaBHeHHe TpoIieccoB POTOCHHTE3A U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl
opoxenus. JlabopaTopHas pabora
«CpaBHeHHE MpoLeccoB OPOKEHUS U
JBIXaHUS

31

AdpoOHBIE OPraHU3MBbL. DTarbl
HHEPreTHYECKOro 0OMeHa




OHeprust MeMOpPaHHOTO TPaIUeHTa

32 npotoHoB. Cunte3 AT®: pabota
npoTOHHON AT®-cuHTa3bI

33 Peakunu MaTpuyHOTrO CHHTE3a

34 TpaHcKkpUNUss — MaTPUYHBIA CHHTE3
PHK

35 Tpancnsiius u e€ 3Tanbl

36 Konuposanue amuHokuciiot. Posib
pubocoM B OnocuHTE3€e Oeka

37 Opranuzanus reHoma y nmpokapuor u
YKapHoT

18 MonexynsipHble MEXaHU3MbI IKCIIPECCUU
T€HOB Y 3YKapHOT
Bupycbl — BHekeTOUHbIE (POPMBI KUZHU

39 1 oOnuraTHBIC Mapas3uThl. [IpakTudeckas 0.5
pabota «Co3anue MoJIeu BUPYCa»

40 BupycHrble 3a601eBaHMs yel0BeKa,

KUBOTHBIX, PACTEHUI




41

HanorexHooruu B OMOJIOTHH ¥ MEIULIMHE

42 JKU3HEHHBIN UK KIETKU

43 Marpuunsiii cuate3 JJHK
Xpomocomsl. JTabopatopHast pabota

44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»

45 Jlenenne KIeTKH — MHUTO3
Tunsl kneTok. KapuoknHes v IUTOKUHES.

46 JlaGopatopHas pabora «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JTyKa ‘
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsaums ®U3HEHHOTO LIMKJIA KIETOK

48 OpraHusM Kak eIMHOE 1IeJ10€

49 Txanu pactenuit. JlTabopatopHas pabora 0.5

«M3y4yeHune TkaHEeH paCTCHUN»




TkaH! )KUBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHnas pabora «3yueHne TkaHeu 0.5
KUBOTHBIX»
Opranbl. CUCTEMBI OPTaHOB.

51 JlaGopaTtopHnas pabota «/3yueHue opraHoB 0.5
[[BETKOBOT'O PACTEHUS

52 Onopa Tena opraHu3MoOB

53 JIBrm>keHre opraHu3MoB

54 [Iuranue opranu3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTemMa 4yenoBeKa

56 JIpIxaHne opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U
YyeJioBeKa

58 TpaHcOpT BEIIECTB y OPraHU3MOB

59 KpoBenocHast crcrema mo3BOHOYHBIX




KHUBOTHBIX U YCJIIOBCKA

60 Brinenenue y opraHuzmMoB

61 3amuTa y OpraHu3mMoB

62 HNMmyHHas cucTema 4esioBeka

63 Pa3npaxxuMocTh U perynanus y
OpraHHU3MOB

64 I'ymopanbHas peryssiius ¥ 3HAOKpUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKA

65 DopMBbl pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pa3zmMHOKEeHUE

67 Meiio3

68 ["ameTorenes. OOpa3oBaHKE U Pa3BUTHE 0.5

MOJIOBBIX KJI€TOK. JJabopaTopHas pabota




«/3yueHue cTpoeHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpernapaTax»

69

NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOT€HE3

70

3akimaaka OpraHOB U TKaHEH U3
3apOIBIIIEBBIX JINCTKOB

71

Pocrt u pazBuTHE )KUBOTHBIX.
JlaGopatopHas pabota «BpisiBIeHHE
IIPU3HAKOB CXOJCTBA 3apOAbIIIEH
[I0O3BOHOYHBIX KMBOTHBIX)

0.5

72

Pa3sMHOkEHHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHS BBICIIMX PACTEHUI»

0.5

73

I/ICTOpI/IH CTAHOBJICHUS U Pa3BUTHA
TCHCTUKH KaK HAYKU

74

OCHOBHBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{po3oduia kak
00BEKT FeHETUYECKUX UCCIIEJOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpeuuBanue. [Ipaktuueckas pabora
"N3ydeHne pe3yIbTaTOB MOHOTUOPUTHOTO
CKpeLIUBaHUA y Ap030(uinr"

0.5

76

Ilutonoruyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIIUBAHUS




AHaNIM3MUpyIoIIee CKpeIIMBaHUE.

77
HenonHnoe nomuHupoBanue
JurubpuaHoe CKpelrBaHue.

73 [IpakTuueckas padota «M3yuenue 0.5
Pe3yNbTaTOB IUTHOPUAHOTO CKPEIIUBAHUS '
y Ap030(hUITBI

79 [uTonornyeckue OCHOBBI TUTUOPHTHOTO
CKpELIMBAHUS

80 CuerneHHOE HaclleZJOBaHUE ITPU3HAKOB

81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH

82 I'eneruka momna

83 I'enoTun kak 1eI0CTHAs CUCTEMA

%4 ['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHHi, )KUBOTHBIX U Y€JIOBEKa

85 N3MeHUYnBOCTh TPU3HAKOB. Buibl

U3MCHUYHUBOCTH




86

MoaudukanroHHass U3MEHIYUBOCTh

87

BapuanuoHHbIi psl 1 BapraldOHHAs
KkpuBas. JJaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEH
MOIM(UKAIIMOHHON U3MEHYUBOCTH.
[TocTpoenue BapuallMOHHOTO psifia U
BApUALIMOHHON KPUBOIN»

0.5

88

I'enoTunuueckas M3MEHUYUBOCTb.
KoMOuHaTiBHas N3MEHYHUBOCTD

&9

MyTtauroHHast U3MEHUYUBOCTD.
[IpakTuyeckas pabora «MyTtauuu y
po30¢UIThl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOTO
nporuecca. JNMIeHETHKA U 3IIUTEHOMHUKA

91

['eneruka yenoBeka. [IpakTuaeckas padbora
«CocraBieHre U aHaJIN3 POAOCIOBHOM

0.5

92

MeToapl MEAUITMHCKON T€HETUKHT

93

3HadcHUE MCHHHHHCKOﬁ I'CHCTUKH B
NpCaAOTBPAIICHNUN U JICUHCHUU




FeHeTUYECKHUX 3a00JIeBaHMIl YeIoBEKA

OCHOBHBIE TOHATHSA CCJICKIINU.
JlabopaTtopHnas pabora «3yueHnue copToB

94 0.5
KYJIBTYPHBIX PACTEHUH U MOPOA JOMAIIHUX
’KMBOTHBIX»
MeToap! CeneKIMOHHON pabOTHI.
95 JlaGopatopHas pabota «3yueHne MeTo0B 0.5
CEJICKLIUU PACTCHUIN
JlocTrkeHusl ceneKkunn pacTeHu 1
96 *UBOTHBIX. [IpakTnueckas padora
«lIpuBuBKa pacTeHU»
97 CoxpaHeHue, n3y4eHle U UCII0JIb30BaHNe
TEHETUUYECKUX PECYPCOB
BuoTexHonorus Kak Hayka u OTpacib
98 npousBocTBa. [IpakTuyeckas pabora 0.5
«M3y4yeHne 00beKTOB OMOTEXHOIOTUI
99 OcHOBHBIE HaNPaBICHUS CHHTETUYECKOU
Ouosorun
100 XpOoMOCOMHas ¥ T€HHasi HHXEHEPHUS
101 MeauuuHcke OMOTEXHOJIOTUI
102 PesepsHblit ypok. I1oBTOpEHue,

000011IeHNEe, CUCTEMATH3AlINs 3HAHUI




OBILEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13.5










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






