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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMoI0THs) HA YPOBHE CPETHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomgaBaHus
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYyeoOnsiii mpeametr  «buosorus» yriuyonénnoro ypoBHs u3ydeHus (10—11  kmaccern)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOW obnactu «EcTecTBEHHO-HAYYHBIE MPEAMETHI.
Cormacao monoxenusim PI'OC COO mnpoduiibHbIe y4eOHBIC NpPEIMEThI, H3y4aeMbie Ha
yrayOIEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIINM, CpPeIHHM MPOPECCHOHAIBHBIM M BBICIIIMM O0pa3oBaHHeM. B TO ke Bpems
KOKIBIA U3 ATHX Y4€OHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PA3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopueHTarei
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HaydyHOrO 3HAHUA,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHomy npeamety "buosnorus" naér npexncraBieHue o LEIU U 3aadax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriyOI€HHOM ypOBHE, OTpeIeisieT 00s3aTeIbHOE
(MHBapMaHTHOE) HPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjeliaM U TeMmaw,
pacrpenernenue 1mo Kiaccam, peKOMEHIYET IMOCIe0BaTeIbHOCTh H3y4eHHs y4eOHOT0 MaTepuraa
C Y4éTOM MEXINPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3el, JOTMKM Y4yeOHOro Iporecca,
BO3pacTHBIX OCOOEHHOCTEH oOyudaromuxcsi. B mporpamMMe nmo OMONOrMM peaqn30BaH MPUHLUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEeM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyemMy IpOCMaTpHUBAaeTCs  HAlpPaBICHHOCTh Ha  IOCIEOYyIOIllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00pa3e >KM3HH, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyXarolled NpupoaHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM o0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
NeSITEIbHOCTH O0YYaloIUXCs 10 OCBOSHHMIO COJEp)KaHUs OHOJOrMYEcCKOro OOpa30BaHUsS Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYueOubiit ipeamer «buonorus» Ha ypoBHE CpeaHero oOmero oOpa3oBaHHWs 3aBEpIIACT
Ononornyeckoe 0Opa3oBaHUE B IIKOJIE M OPMEHTHPOBAH HA PACIIMPEHUE U YriyOleHne 3HaHUH
oOyyaromuxcst O JKMBOM TNpPUpPOJE, OCHOBAX MOJEKYISIpHOW W KIETOYHOH Ouosoruw,
IMOPHOIOTHN ¥ OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEICKIIMH, OMOTEXHOJOTHH, DBOJIOIIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3zyuenne yuebHoro npenmera «buonorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIUXCSl K TOCIEIYIONIEMY MOJIYYSHHIO OWOJIOTHYECKOro OOpa3oBaHUs B
By3aX W OpPraHU3alUsAX CpeIHEro npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep)KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YarOUMMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3JesioB OHOJIOIMM Ha YPOBHE OCHOBHOTO OOILIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
Ouosornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YelIOoBeKa,



00X 3aKOHOMEPHOCTSX JKU3HH, JOMOJTHHUTEIHHO BKJIIOYCHBI OHMOJIOTHYECKHE CBEICHUS
NPUKIIAQJHOTO W MTOMCKOBOTO XapakKTepa, KOTOPhIE MOYKHO HCIOJIb30BATh KaK OPUEHTHPHI IS
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYICHHBIMU O0YUYAIOIIUMUCS TIPU U3YUCHUH (PU3UKH, XUMHH,
reorpadun U MaTEMATHKH.

CrpykTypa mnporpamMmbl 1o yueOHoMy mnpenMery "buosiorusa" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOABI K H3yueHuio Ouonoruu. COriacHO UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3allly,
SBOJIIOIIMM OPraHUYECKOT0 MHupa Ha 3emile, COXpaHEHHUs OMOJOTHYEeCKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce M3ydalOTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OHOJIOTHH,
SMOPUOJIOrUH U OMOJOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOy4YaIomUXCs MO OOTaHWKE, 300JO0THH, aHATOMHH,
duznonorun venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHHUE, OCHOBBI AKOJIOTHU U
yuenue o 6uocdepe.

VYuebubiii npeamer «buonorus» mnpuzBaH 00ECIEYUTh OCBOCHHE OOYJAFOIIUMUCS
OMOJIOTHYECKUX TEOpUM M 3aKOHOB, HJEH, NPUHIMIIOB W IpPaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOEHUHM, MHOTO00pasuu U
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOIYJIsALUU, OUOLIEHO3a, SKOCHCTEMbI, O BbIIAIOLIMXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJOTUM, NMPUKIAJAHBIX AaCIEKTax
Ouonornyeckux 3HaHui. /g pa3BUTHS U MOJJEp)KaHUS MHTepeca 00ydarolmuxcs K OMoIoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTeprala B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHMS W PAa3BUTUSA TOW WJIM MHOH
oOnacTu OMOJNIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEXkHBIX YUEHBIX B PELICHUE BAXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llenp n3yuenus: yueOHoro npenmera «buosnorus» Ha yriyOlnEHHOM YpOBHE — OBJaJCHHE
00y4aromyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi JKUBBIX CHCTEM
pPa3HOTO paHra u NpuoOpeTeHne YMEHHUI UCIIONIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HHTEpEca
K

ornpenenéHHON 001acTh NpoQecCHOHANbHOM JesTeNbHOCTH, CBSI3aHHOM ¢ OHonoruei, uim
K BBIOOPY yu€OHOI0 3aBe/IeHUs I TPOJOJIKEHHSI OMOJIOTMYECKOro 00pa3oBaHusl.

Joctmxenue nenu usydeHus: yueoHoro npeamera «buosnorus» Ha yriyO0n€HHOM ypoBHE
o0ecreunBaeTcs perieHrueM caeIyoIuX 3a/1au:

OCBOGHHE  OOYYalOIIMMHUCA CHCTEMbl OHOJOTHYECKMX 3HaHHW: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIIEMIMIX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBIISIONIUX  COBPEMEHHYIO E€CTCCTBCHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KIIeTKa, OpPraHU3M, MOMYISIUs, BH]I,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCICIOBAHUSIX B
OMOJIOTHH;

O3HAaKOMJICHHE  OOydalomMxcsi ¢  METOAaMU  [O3HAHMS  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISpHON U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUHU, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJOTUM, TAaJCOHTOJOTMM, O3KOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBENIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1aboparopuu M B MpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);



oBJlaJicHNEe OOYyJalOMIMMHUCS YMEHUSIMH: CaMOCTOSITEIbHO HAXOAWTh, AHAIN3UPOBATh U
UCTIONIb30BaTh OMOJIOTMYECKYIO HH()OPMALIMIO; TIOIb30BaThCS OMOJIOTHYECKON TEPMUHOIOTHEH
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMM M COLUHUAIBHO-
SKOHOMUYECKUMH M 3KOJIOTHUECKMMHU IpoOJIeMaMM YelOBEYECTBA; OLEHHMBATH IOCIIEACTBHS
CBOCH JEATENPHOCTH 10 OTHOIIEHUIO K OKpPY)KAIoLled NpUPOAHON cpenae, COOCTBEHHOMY
30POBBI0 M 3J0POBBIO  OKPYKAIOIIMX JIFO/EH; OOOCHOBBIBAaTH M COOJNIONATH  MEpEI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUa MOBEACHHUS B MPUPOAE U 0OecreueHus
0€30macHOCTH COOCTBEHHOM JKM3HEAEATEIBHOCTH B UPE3BBIYAHBIX CHTYAIHSIX MPHPOAHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHBIC OTKPBHITHUS B OO0JIACTH
OHOJIOTHH;

Pa3BUTHUC Y o6yqa101unx051 HHTCJUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH B mponecce
3HAKOMCTBaA C BbIJAIONIUMHUCA OTKPBITHUAMU U COBPCMCHHBIMU HMCCJIICJOBAHUAMH B 6HOJIOI‘I/II/I,
pemia€éMbIMHU €10 HpO6HeMaMI/I, MCTO,I[OJIOFHeﬁ OMOJIOrYECKOI0 HUCCIICOOBAHUA, IIPOBCIACHUA
SKCIICPUMCHTAJIbHBIX HCCJIGIIOBEIHI/Iﬁ, pelICHUA OMOJIOTHYECKUX 3aaa4, MOACIIMPOBAHUA
OMOJIOTHYECKUX 00BEKTOB U IIponuccCCoB;

BOCIIUTAaHUE Y O0YYaIOUIMXCsl IIEHHOCTHOTO OTHOIICHHUS K JKUBOW MPUPOJE B LIEJIOM H K
OTJENBHBIM €€ 00BEKTaM U SIBICHUSAM; (POPMHPOBAHUE

HKOJIOTUYECKON, TEHETUYECKON T'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEICHUS B MPHUPOJIE;
MHTETPALU €CTECTBEHHO-HAYYHBIX 3HAHUI;

prOOpeTEeHNE 00YJIAOIIMMHCS KOMIIETCHTHOCTH B PAIllHOHATIBHOM TPUPOIOTIOIH30BAHUH
(cobmroieHne TpaBUJl TIOBEJEHUS B IPUPOJIEC, OXPaHbl BHJIOB, OJKOCHUCTEM, OHOCHhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
PO UITAKTUKH

3a0oneBaHuii, obecreyeHre O€30MaCHOCTU >KU3HENEATENBHOCTH B  UpPE3BBIYAITHBIX
CUTYAIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCITOJIL30BAHUS OMOJIOTHUECKUX
3HAHUW U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHME YCJIOBHUH JUIsI OCO3HAaHHOTO BbIOOpa OOYYAIOUIMMMCA HHIMBUAYaJTIbHON
00pa30BaTeNIbHOW  TPAaeKTOPUH, CIOCOOCTBYIOLIEH MOCIeayoIEeMy HpoQpecCHOHaTbHOMY
CaMOONPEIEIIEHUI0, B COOTBETCTBUU C WHIUBUIYaJIbHBIMU MHTEpECAaMH U MOTPEOHOCTIMU
peruoxa.

OOmiee 4yuCIO YacoB, OTBEJIEHHBIX Ha HM3yuyeHUE OMOJOTMU Ha YrIyOJIEHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezneno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

Ot0op opraHM3allMOHHBIX  (OPM, METOJOB M  CpPEACTB O0y4deHHs OHOJIOTHH
OCYIIECTBIISIETCS C YUETOM CHELM(PUKHU €r0 COAepHKaHUS U

HANPaBIEHHOCTH Ha TPOJOJDKEHHE OMOJOrMYecKOTO O0pa30BaHHUS B OpraHU3aAIUAX
cpenHero mpoheccuoHaIbHOTO U BBICIIETO 00pa30BaHuUs.

OO0s13aTeNnbHBIM YCIOBHEM TNPU OOyYE€HHUU OMOJOTMM Ha YriyOJIEHHOM ypOBHE SIBISIETCS
IpoBe/ieHUEe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyacThe oOydarommxcs B
BBIMIOJTHEHUH  TMPOEKTHBIX UM  y4eOHO-UCCIIEJIOBATEIbCKUX  pPabOT, TeMaTHKa KOTOPBIX
ONpEAEIAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUS

10 KUIIACC

CopepxaHve  IPOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IMPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Buosorusi kKak HayKka
CoBpemenHas Ouoniorus — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMM TMpoOsiemMbl. DyHIaMEHTalbHbIC, TPHUKIAAHBIE U

IMOUCKOBBIC HAYYHBIC UCCIICAOBAHNS B OMOJIOTHH.

3HayeHue OHOJOrMM B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTUHbI
mupa. [Ipodeccun, cBsizanHbie ¢ OMoNIOTHEN. 3HAUCHUE

OMOJIOTHH B TIPAKTHUYECKON JEATEITHLHOCTH YEIIOBEKA: MEIHUIIMHE, CEIhCKOM XO3SHCTBE,
MIPOMBIIUIEHHOCTH, OXPaHE MPUPOIBI.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, 1.

W. Meunukos, H. U. Basunos, H. B. Tumocdees-Pecosckuii, . Yorcon, ®. Kpuxk, Jl.
K. benses.

Tabaune! u cxembl: «CBs3b OMONOTHH C IPYTHMHU HayKaMu», «Cucrema OMONIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl M UX U3yYeHHUE

JKuBBIe ccTeMBI Kak NpeaAMET U3YUCHUS ouojiorun. CBOMCTBA KUBBIX CHCTEM: CAUHCTBO
XUMHYECKOI0 CoCTaBa, JMCKPETHOCTh U

LEIOCTHOCTh,  CIOXXKHOCTb U YHOPSAOYEHHOCTh  CTPYKTYpPBI,  OTKPBITOCTb,
caMOOpraHu3alys, CaMOBOCIIPOU3BEIEHUE, Pa3IPAKUMOCTh, NU3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KJIETOUHbIN, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BO, 9KOCHUCTEMHBIN (6MOTEOIIEHOTUYECKHIA ),
ounocepnsiid. [Iporeccsl, mpoucxoasimue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.



Kuznp kak gopma cymiecTBoBaHUs MaTtepuu. Hayku, u3zydaromue >KMBbIe CUCTEMbI Ha Pa3HbBIX
YPOBHSX OpPraHHU3alUU.

N3yuenue xuBbIX cucteM. MeTtoapl Ononornyeckoid Hayku. HaOmroneHue, nsmepeHue,
JKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue skcnepumenrta. [locraHoBka u mpoBepka rumore3. Hynesas
runote3a. [loHsTre BEIOOPKH U e€ H1oCcTOBepHOCTh. Pa3bpoc B Omonornueckux aaHHbX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTAaTOB. [IpUUMHBI UCKAKEHUS PE3YNITATOB SKCIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuiel 1 cxeMmbl: «OCHOBHbIE MPU3HAKU JKU3HW», «bHOJIOrMYeckue CucTeMbl»,
«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOH Ipupob», «CTpoeHue KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOIO  OpPraHU3May,
«buoreonenosy, «buocdepay, «MeToabl H3yUSHHUS KUBOK TPUPOIBI».

O6opynoBanwue: 1abopaTtopHoe  O0OpyIOBaHWE  JUIsi  NPOBEICHUS  HAOIIOJCHHIA,
U3MEPEHUH, SKCIICPUMEHTOB.

HpaKTI/I'—IECKaﬂ paﬁoTa «Hcnonp30BaHuE pa3JIMYHbIX MCTOAOB IIPHU H3YUYCHUU KUBBIX
CHUCTEM».

Tema 3. BuoJsiorus KieTku

Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS €IMHULA KUBOrO. VcTOprs OTKPBITHS KIIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.

MeToapl MONEKYISIPHOM W KJIETOYHON OHONOTHMH: MHKPOCKOMUS, Xpomatorpadus,
anekTpodope3, MeToJ  MEUeHbIX aroMoB, JuddepeHImanpbHoe  EeHTPUYyrupoBaHuUe,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabmuiel u cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIH MHUKpOCKOM», «VcTopus
pPa3BUTHS METOJIOB MUKPOCKOITHUI.

OO6opyoBaHme: CBETOBOM MHKPOCKOTN, MHUKpPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KJIETOK.

IIpakTnyeckas padora «/I3ydueHue MeTonoB KJE€TOYHOW Oumonoruu (xpomarorpadus,
anektpodopes, nuddepenimanpaoe neHTpudyruposanue, [ILIP)».



Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUI COCTAaB KIETKU. Makpo-, MUKpPO- U YIBbTPAMUKPO3JIEMEHTHI. Bona u e€ poiub
KaK pAacTBOPUTENS, peareHTa, ydaCcTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIIOPETYJIALHUN.
MuHepalibHbIE BEIIECTBA KJIETKH, UX OHOJIOrnyecKast pojib. Pollb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KJIETKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0esnkoB. CTPYyKTYpbl OEIKOBON MOJIEKYJIBI.

[lepBuunas crpykTypa Oenka, nmenTHaAHAs CBsA3b. BTopuuHas, TpeTuyHas, YeTBEPTUUHAS
ctpyktyphl. JleHatypanus. CoiictBa OenkoB. Kiaccudukanus OenxoB. buonoruveckue
¢bynkunm 6enkoB. [lpuonuvl.

VYrneBoabl. MoHocaxapu/pl, AMcaxapu/pl, OJUrocaxapuabl U nojucaxapuabl. OOmmii
IUIaH CTPOEHUS M (PU3MKO-XMMHUYECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuuu
YIJIEBOJIOB.

Jlummapl.  'mapodunbHO-THApOdOOHBIE  cBoiicTBa.  Knaccupukanmuss — numumos.
Tpurnunepuasl, GochoTunuIbl, BOCKH, cTepousl. bruonornyeckne Gpynkunu munuaos. O0mume
CBOWCTBAa OMOJIOIMYECKMX MeMOpaH — TeKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
IOJIyIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Crpoenne nykinenHoBbix kucior. HykiaeoTumsl.
[Tpunnun komruieMenTapHocTH. [IpaBmiio Yapradaoa.

Crpykrypa IHK — nBoiinasi crimpaib. MecToHaxokIeHue U Ouojorudeckue (QyHKIUU
JHK. Buast PHK. ®yukuun PHK B knetke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBieHHbIE TIEPEHOCUMKH, UX (QYHKIUU B  KIETKe. /pyeue
HYKIe03uompugocghamuol (HT®). CexBeHupoBaHue JHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast 6uonorus: OMOXuMUYECKHe M OMO(U3NYECKHUE HCCIEOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Omomouiekyn. Modenuposanue cmpykmypvl u  QYHKYuil
Ouomonexyn u ux komniexkcos. KomnvromepHulii Ouzaun u opeanuyeckuil cunmes OUOMONEKY U
UX HENnPUPOOHBIX AHANLO208.

JdemoncTpanuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep,
C. llpy3unep.

[uarpammbl: «PacnipefieieHne XMMHYECKHMX DJIEMEHTOB B  HEXHBOM  MIPHUPOAE»,
«Pacnpenenenrne XuMUYECKUX DJIEMEHTOB B )KUBOU MTPUPOJIEN.

Tabmuubl u cxemsbl: «llepuogndeckass TaOiauIla XUMHUYECKHUX JJIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIBI», «BelecTBa B cocTaBe OpraHu3MoB),




«Ctpoenune MoJeKyibl O6enkay, «CTpyKTypbl O€ITKOBOH MOJIEKYIbD», «CTpOSHHE MOJIEKYIT
yriaeBo1oBy», «CTpoeHne MOIeKy TUNHI0BY», «HykinenHoBble KuciaoTe, «CTpoeHne MOJIEKYITbI
ATDy.

OO6opynoBanue: XMMUYECKas Mocyia 1 000pyI0BaHHE.

JlabopaTropuas padora «OOHapyxeHUE OEIIKOB C IIOMOILBI0 KAUECTBEHHBIX PEaKIUi».

JlabopaTopHas padora «lccnenoBaHue HyKIIEMHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
pa3IMYHBbIX OPraHU3MOBY.

Tema 5. Ctpoenue 1 yHKUMH KJIETKH

Tunbel KIETOK: dyKapHOTHYeCKass U Mpokapuotudeckasi. CTpyKTypHO-(YHKIIMOHATBHBIC
00pa3oBaHMs KIETKH.

CtpoeHue mNpoOKapuOTHUECKON KieTku. Kiierounas crenka OakTepuii W apXxe.
Oco0eHHOCTH CTPOCHUsS TeTepOTPOo(PHOI M aBTOTPO(HON MPOKAPHOTHUECKUX KIIETOK. MecTo u
pOJIb IPOKAPHOT B OMOLIEHO3aX.

Crtpoenure U QyHKIIMOHUPOBAHUE dyKapuOTHUECKOH kieTku. [1nazmaTuueckas memOpaHa
(mmazmanemma). CTpyKTypa miaa3MaTH4eCcKOn

MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 IIa3MaTHUECKyH0 MeMOpaHy: IacCUBHBIN
(muddy3us, obneruéHHas audQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIA aKTHBHBIN
tpancnopt). [Tonynponunaemocts MeMOpanbl. Pabota HaTpuii-kanueBoro Hacoca. JHAOLUTO3:
MUHOLINTO3, (aronutos. Dk3omuto3. Knerounas crenka. CTtpykrypa W (QYHKIUH KJIETOYHOMN
CTEHKH pacTeHHi, TprOOB.

[Mutormasma. Iutozomb. L{utockener. [BwkeHue uurtomiasmMbl. OpraHouabl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTrudeckas cetb (DIIC), anmapar [N'onbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUMHU. B3aMMOCBS3b OJHOMEMOpPaHHBIX OPTaHOMUJOB KIIETKH.
CrtpoeHue TrpaHylasipHOro peTukyiayma. Mexanusm mnanpasnenus 6eikos 6 OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHylisipHBbI)
sHOIUIa3MaTHUeCcKuil peTukyiayM. CekperopHas (yHkuus annapara ['onbmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pacturenbHbiX KieTok. Kiterounsiit cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOWABI KIETKH: MHUTOXOHIPHUH, TUIACTHABL [Ipoucxodicoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeoxckoscxuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MHUTOXOHApUKA W TacTul. [lepBUuHBIE, BTOPUYHBIE U CJOXKHBIC TIJIACTH/IBI
(OTOCHHTE3UPYIOIIUX  JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEHKOIIACTHI ~ BBICIIMX
pacTeHuN.

HememOpannsie opranouisl kietku CTtpoeHue u QyHKIIMM HEMEMOpPaHHBIX OPTaHOMJIOB
KJICTKH. Pubocomsl. IIpomedscymounvie Qunamenmaol.
MuxkpopunaMeHTbl. AKMuHo8bleMUKPODULAMEHMbL. Mpieynsie KIIETKU. AKmunoguvle
KOMNOHEHMbl HeMblUeUHbIX KlemoK. MUKpOTpyOOUKH.



Knerounsnii nentp. CTpoeHue W JBMIKEHHUE KI'YTHKOB M peCHUYEK. MUKPOTPYOOUKH
nutorasMel.  Llentpuons. benku, accoyuupoganHvle ¢ MUKpouiameHmamu U
muxpompyboukamu. Momopuuvie benxu.

Snpo. O6on0Yka siapa, XPOMaTHH, KapuoriazmMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHMH.
SnepHblii GenkoBbIid MaTpuKC. [IpOCTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Dyxpomamun u cemepoxpomamut. BeIKn XpomaTuHa — THCTOHBL JJuHaMuKka s0epHOll
obonouku 8 mumo3se. fAoepmwviii mpancnopm.

Knerounble  BkatoueHusi. CpaBHHUTENbHAas  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOIA).

JdemMoHcTpauuu
[Moptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.
Tabauiel u cxeMbl: «CTpoeHHE DYKApUOTHUECKON KiIeTKu», «CTpoeHue >KUBOTHOU

KIeTKn», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHrne MUTOXOHIpUMNY, «Sapo», «CtpoeHue
IPOKAPUOTUYECKON KIETKU».

O6ODVI[OBaHI/IeZ CBETOBOM MHUKPOCKOII, MHUKpPOIIpCHapaTrbl pPaCTUTCIbHbLIX, »XHBOTHBIX
KJICTOK, MUKpPOIIpCIIapaTbl 6aKTCpI/IaJ'IBHBIX KJICTOK.

JlaGoparopHas pabora «3yueHne cTpoeHHs KIETOK Pa3jIuYHbIX OPraHU3MOB).
IIpakTnyeckas padora «/I3ydyeHue CBOMCTB KJIETOUHON MEMOpaHbI».

HaﬁopaTopHaﬂ paﬁoTa «HMccnenoBanye miasMojn3a U ASIUia3MOJIn3a B PACTUTCIIbHBIX
KIJIICTKax».

HpaKanecxaﬂ paﬁoTa «I/IsyquI/Ie ABWIKCHUS HUTOIUIA3MbI B PACTUTCIIBHBIX KIICTKAX)).

Tema 6. O0MeH BelecTB M NMPEeBPALCHHE JHEPTHH B KJIETKe

AccuMUISIIMSA U AUCCUMMIISILIMS — JIBE CTOPOHBI MeTa0oiau3Ma. Tumsl oOMeHa BEIllecTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUCiIOpoAa B  OOMEHHBIX  Ipoleccax.
OHnepreruyeckoe oOecrieueHne kieTku: npespaiieHue AT® B 0OMeHHBIX Hpolieccax.
@epMeHTaTUBHBIM XapakTep peaklMid KJIETOYHOTro Merabosnu3zMa. PepMeHThl, X CTPOEHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentbl. OTianuusi (pepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOphl U OEJIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3NIuYHbIX (PAKTOPOB.

[lepBHYHBIl CHHTE3 OPraHMYECKUX BEIIECTB B KieTke. POTOCUHTE3. AHOKCUSEHHbIU U
OKCU2EHHbIU homocunmes y

baxmepuii. Ceemocoduparowjue nuemMeHmovl U NUSMeHmvl peakyuonHoz2o yeumpa. Ponb
XJIOPOIUTacTOB B Tiporiecce porocuHTe3a. CBeroBas u TeMHOBas (azbl. Pomoovixanue, Cs, Cea
u CAM-munwvt homocunmesa. IIponyKTUBHOCTh oTOCHHTE3a. BrinsHue pa3nuyHbix (HaKTOpOB
Ha CKOPOCTh



dboTocunHTe3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOILIHE
OaxTepuH, xKene300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buasl Opokenust. [IpoyKThl OpOKEHUST M UX WUCIOJIH30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KAaK OOBEKTHI OMOTEXHOJIOTUU W BO30YIUTENN
Oose3Hei.

A3pO6HHe OpraHru3MbI. OTansl SHEPICTUYCCKOI'O oOMeHa. HO,HFOTOBHTGHBHBIﬁ JTall.
I'muxomms — 6GCKI/ICJ'I0p0I[HOC paciiCIiyICHUE I''TFOKO3bI.

buonornveckoe OKUCIIEHHE, WM KJICTOYHOE JIbIXaHWEe. POJIb MUTOXOHIPHI B MPOIECCax
OMOJIOTUYECKOTO OKHCIICHHS. [uknngeckue peaKIuu. OxucauTensHoe
dbochopuupoBanue. Suepeus memopannozo epaouenma npomornos. Cunmes ATD: paboma
npomonuou ATD-cunmaszwl. [IpeumyiiectBa  a’poOHOTO MyTH OOMEHAa BEUIECTB TEpen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO0 OOMEHA.

JdeMoHcTpamun

Hoptpetsr: JIxk. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCHHTE3», «IDHEPreTHYecKuii oOMeH», «buocuHTE3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTE3Y.

OO6opyoBaHKE: CBETOBOM MHKPOCKOI, 000pYI0BaHUE ISl IPUTOTOBJIEHUSI IOCTOSHHBIX
U BPEMEHHBIX MUKPOIpEnapaToB.

JlaGopaTtopunass paodora «/3yueHune KaTaJIUTHUYECKOW AaKTHBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopunass pa6ora «/3ydeHne (QepMEHTATUBHOIO pacCIIEIUIEHUs] MEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopuasi pabota «CpaBHeHuUE NPOI1eccoB (POTOCHHTE3Aa U XEMOCUHTE3a».

JlabopaTopnasi paboTa «CpaBHEHUE MPOIIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KjeTKe

Peakuun matpuuHoro cuHTesa. [IpMHIMI KOMIUIEMEHTAPHOCTU B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanuzanus HaciencTBeHHOW MH(POPMAIIUH.

['eneTnueckuii kox, ero cBoWcTBa. TpaHckpunuus — wmaTpuuHbli cuHTEe3 PHK.
ITpuHIMIIBL TPAHCKPUIILINHN: KOMILUIEMEHTApPHOCTb, aQHTUIIAPAJLIEIbHOCTD,

acuMMeTpuaHOCTb. Cospesanue mampuunvix PHK 6 aykapuomuueckou knemxe. Hexkooupyrowue
PHK.



Tpancnsanus u e€ stanbl. Yuactue tpancnoptsix PHK B OGmocunTese Oenka. YcmoBus
ouocuHTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e Oerka.

Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT u
9yKapuoT. Perymsmus akTUBHOCTM TeHOB Yy mpokapuorT. l'mmore3a omepona (d. Kakoo,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsaius oOMeHHBIX MpoIeccoB B kieTke. KieTounslit romeocTas.

Bupychl — HeksieTouHble (hOpMBI )KU3HU M 00IuratHeie napasutbl. CTpoeHHe IPOCThIX U
CIIOXKHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yurki J[HK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycuHble 3aboieBaHusl ueloBeKa, JKUBOTHBIX, pacrenuii. CIIMA, COVID-19,
COLMAJIbHBIE U METUIIMHCKHE TPOOIEMBI.

buoungopmamura:  ummeepayus u  amanuz  6orvuux  maccusoe  («bigdatay)
CMPYKMYPHBIX — OUoNI02UMecKUX — OanHvix. Hanomexnonoeuu 6  oOuonocuu u  meouyume.
Ilpoepammupyemoie gpynxkyuu 6enrkos. Cnocobvi 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUIA.

Tabauier  w  cxeMmsel: «buocunTe3  Oenkay, «l'eHeTHdeckwii Koa», «Bupych,
«baxrepuodaru».

IpakTuyeckas padora «Co3naHue MOJIENH BUPYyCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knerounslii mukn, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobeHHOCTH
npolieccoB, nporekarommx B uatepdase. I[loaroroska kierku k nenenuto. Ilpecunrerndeckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCUHTETHUYECKUH (IIPEMUTOTHYECKUN) MEePHOAbI
uHTEpPasbl.

Marpuunsiii  cunte3  JHK —  permmmmkanms.  [lpunnumner  permmkanmm  JIHK:
KOMIIIEMEHTAPHOCTb, I0JIyKOHCEPBATUBHBIN CUHTES,

anTUnapamuienbHocTs. MexanusM perukanuu JJHK. Xpomocomsl. CTpoeHne XxpoMocoM.
Tenomepsl u TenmoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTwum. JIUTuIougHbId U
rarIouIHbIN HabOPBI XpoMocoM. ["'oMonornyabie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

I[CJ'ICHI/IC KJICTKU — MHUTO3. CTa,Z[I/II/I MUTO3a W MPOUCXOAAINHNEC B HUX MPOUCCCHI. Tunel
MHUTO3a. KapI/IOKI/IHe3 U IUTOKUHE3. broI0ornueckoe 3HaueHUe MUTO3a.



Perymsinust MUTOTHYECKOro IHKJIa KiIeTKd. [Iporpammupyemasi kieTouHass rudenp —
arornTo3.

Knerounoe spo, XpoMOCOMBI, (hyHKIIMOHAIIbHASI TEHOMUKA. Mexanusmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmuiubl U cxembl: «OKU3HEHHBIN MUK KICTKW», «MHuT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanms [JHK».

O6opyaoBaHKe: CBETOBOM MHUKPOCKOIN, MUKpompemnaparbl: «MuTo3 B KJIeTKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi pa6ora «Habmronenue MuTo3a B KJIE€TKaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpenaparax)».

Tema 9. CTpoeHnue n pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OIHOKJIETOUYHBIE, KOJOHHAJIbHBIE,
MHOTOKJICTOYHBIC OPTaHU3MBI.

OcobeHHOCTH CTPOCHUS U KUSHCACATCIIBHOCTU OJHOKJICTOUYHBIX OPraHU3MOB. BaKTepI/II/I,
apxer, OJHOKJICTOYHBIC FpI/I6I)I, OAHOKJICTOYHBIC BOJOPOCIIU, APYIrUuc MpOTHUCTHI. KononunansHeie
OpTraHHU3MBlI.

B3aumocBs3p yacTell MHOTOKJIETOYHOIO Opranu3ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Txanu pacrenuil. Tumel pacTUTENbHBIX TKaHed: oOpa3oBareibHas, IOKPOBHa,
MPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHHMsI, PYHKUIMHA U pacroIOKEHUs
TKaHE! B OpraHax pacTEHUM.

Tkanm JKWBOTHBIX M  YeJIOBEKA. Tumnel JKUBOTHBIX TKaHEH: OIIUTCIIMAJIbHAaA,
COCAMHUTCIIbHASA, MBIIICYHAA, HCPBHAs. OcoOeHHOCTH CTPOCHUH, (I)YHKI_II/II‘;I U PaCIOJIOKCHUA
TKaHEH B opraHax >XMBOTHBIX W YCJIOBCKaA.

Opranbsl. BereraTuBHbIE M TE€HEpAaTUBHBIE OpraHbl pacTeHud. OpraHbl U CHUCTEMBI
OpraHOB )KUBOTHBIX U 4esloBeKa. DyHKIIMM OPTaHOB U CHCTEM OPraHOB.

Omnopa Tena opranu3sMoB. Kapkac pacrenuit. Ckenerbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIll U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COSAMHEHUS
KOCTEH.



JIBroxkeHue opraHu3MoB. J[B)KEHHE OJHOKJIETOYHBIX OPTraHU3MOB: aMEOOUIIHOE,
KTYTUKOBOE, PECHUYHOE. JIBUKEHNE MHOTOKJICTOYHBIX

pacTeHMIi: TPONU3MBI U HACTUU. [IBMKEHHE MHOTOKJIECTOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblleyHast cucrema. Peduexc. CkeneTHbie MBIIIIBI U UX padoTa.

IIuranue OpraHu3MoOB. HOFJIOIJ_IGHI/IG BOJBbI, YIVICKUCIIOTO Irada 1 MUHCPAJIbHBIX BCIICCTB
paCcTCHUsAMMU. IIuTanne >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC IIUIICBAPCHUC.
IIuTanne MO3BOHOYHBIX KMBOTHEHIX. OTI[GJIBI MUIICBAPUTCIIBHOI'O TpPAKTA. HI/IH_IeBapI/ITCJIBHbIe
JKECIIC3BbI. HI/IH_IGBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

Jpixanue opraHusmoB. Jlpixanue pacteHuid. Jlpixanue >KMBOTHBIX. uddysus razos
yepe3 MOBEPXHOCTh KieTku. KokHoe napixanue. JlpixarenbHash HoOBepXHOCTh. JKabepHoe u
NEroyHoe JbixaHue. JIpIXxaHue TO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. BOJIIOIMOHHOE
YCIIO’)KHEHHE CTPOEHUsl JETKUX IMO3BOHOYHBIX JXKUBOTHBIX. J[pIXaTelbHas cucTeMa 4YellOBeKa.
MexaHu3M BEHTUJISIIUY JIETKUX Y ITUI] U MIICKONUTArONuX. Perynsmus apixanus. JpixaTenbHbie
00BEMBL.

TpancnopT BelecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHCTEMBbI pacTeHuil. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX KHBOTHBIX M uenoBeka. Cepjie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru
KpOBOOOpAIEHUs.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beigenenue y opranusmMoB. Beinenenune y pacteHuil. BblgenieHue 'y KUBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbsl BblaeseHusd. @uibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoB BblAeIeHHs. CBSA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBLICIUTENbHON cucTeMaMH. BpljeneHne y MO3BOHOYHBIX >KMBOTHBIX U uenoBeka. lloukn.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTtepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrtukyna. CpeacrBa naccuBHOM U
XUMHAYECKOH 3aIUTEl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NpOM3BOJHBIE. 3aliuTa
opranuzMa oT Oone3Heil. VMmyHHas cucrema uenoBeka. KIETOUHBI M TyMOpalbHBIN
UMMYHUTET. BpoxaEHHBIN 1 TpHoOpeTEHHBIN ciennpuueckuii UMMYHHUTET. Teopus KJIOHaIbHO-
cenektuBHOro umMmmynurera (I1. Dpaux, ©. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxumocte M peryndanuss y OpraHu3mMoB. Pa3apakMMOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apa)xumMocTs M peryisinus y pacTeHuil. POCTOBbIE BellecTBa U UX
3HA4YCHHE.

HepBHast cuctema u peduiekTopHas peryssinus y KMBOTHBIX. HepBHas cucrema u eé
OTJeNbl. ODBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxessl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. beszycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.



['ymMopanbHast perymsauuss U SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4YesloBeKa. JKenesbl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. /[lelicTBue ropmMoHOB. B3amMOCBSI3b HEpPBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodpuzapHas cucrema.

JdemMoHcTpauuu
Ioptper: U. I1. I1aBnos.

Tabauiel 1 cxembl: «OIHOKIETOUHBIE BOJAOpPOCIN», «MHOIOKJIETOUYHBIE BOJOPOCIN»,
«bakrepun», «Ipocreiimmey, «Opranbl LBETKOBBIX pacTeHUN», «CHCTEMBbl OpraHoOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TkaHu pacTeHMI,
«KopneBbie cucremel», «CtpoeHue credis», «CTpoeHHE JIMCTOBOM IUIacTUHKNY», «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxka», «MpliueyHas cucremay,
«BplaenurenpHas cucreMa», «DHIOKPUHHAsS cucTeMay, «CTpoeHne MblUb», «MIMMyHUTETY,
«KumeunononoctHeie», «CxemMa nuTaHusl pacTeHui», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runpe», «CTpoeHHe IUIaHapun», «BHyTpeHHEe CTpOEHHUE A0XKIEBOIO
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepsHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opyoBaHKE: CBETOBOM MHUKPOCKOI, MUKPOMNpPENnaparbl OAHOKJIETOYHBIX OPIaHHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHUM, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaXKHBIE IPENapaThl
KUBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIMHA OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opysoBaHuE s JIEMOHCTpAlMd [IOYBEHHOI'O M  BO3AYIIHOIO THMTAHUS PAaCTEHUH,
pacuienyieHus Kpaxmajia M OelkoB 1oJ JeiictBueM (epMeHTOB, 0OOpyJOBaHUE IS
JIEMOHCTpPALIMK OIBITOB N0 U3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEeIbHbBIX
JBUKEHHM, MOJIETIN T'OJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEH paCTEHUI».
JlaGopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOTO PACTECHUS».

Tema 10. PazMHOkeHHMe 1 pa3BUTHE OPTaHNU3MOB

@opMbI Pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIOYas BETeTaTUBHOE) U II0JIOBOE.
Buel 6ecrionioro pa3MHOKEHUs: TOYKOBAHUE,

CHOpyJIsiusl, pparMeHTalnsl, KIOHUPOBAHHE.
[TonoBoe pazmuHoxkenue. llonoBeie KieTkw, wWiam ramerbl. Meio3. Craauu wmenosa.

IToBenenne xpomocoMm B Mmeito3e. Kpoccnnrosep. buonorndeckuii cMbici Melo3a U IOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzaponpimeBoe  pasButhe. [aMmeroreHe3 y KUBOTHBIX. [lOJOBBIE  JKeJe3bl.
OO6Gpa3oBanre W pa3BHUTHE TOJIOBBIX KieTOK. CriepmaToreHe3 um ooreHe3. CTpOCHHE MOJIOBBIX
KJIETOK.

Omog0TBOpeHHE ¥ SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIOOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranusMoB. Mopghocenes — o0na uz 2nagnvix npodiem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopgpoeenesa. Ctaaguu SMOpHUOTEHE3a KUBOTHBIX (Ha IIpUMEpE JIATYIIKH). J[pobieHue.
Tunbel apoOnenust. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OCoOEHHOCTH JPOOJEHUS MICKOMHUTAONIUNX. 3apOABIIIEBBIE JTUCTKH (TacTPYJISAIIHS).
3aknaZKka OpraHoB W TKaHEeW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOoe BiMsiHUE YacTel
pa3BUBaIOIIErocs 3apoibiiia (3MOpHOHANbHAs WHAYKUHMA). 3akiajka IUlaHa CTPOSHUs
JKUBOTHOTO KaK pe3ynbTaT HEpapXU4YECKUX B3aMMOJEHCTBUM TIeHOB. DBimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH CPEebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonanbHbll mepuoi. llpsamoe u Hempsimoe
pa3zButue. Pa3Bute ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOro U HENPSMOrO Pa3BUTHUS, UX PAaCHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETyJSIIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUEe MPOIECCHI.

Pa3smuoxenue u pasputue pacrenuif. 'ametodur u cmopodur. Meiio3 B KHU3HEHHOM
nukie pacrennit. OOpa3oBaHue crop B Tmporecce wmeio3a. [‘amerorenes y pacTeHUM.
OmnjnofoTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. JIBOIHOE OIUIOJIOTBOpPEHHE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJisiiiui OHTOr€HE3a Y PACTEHUI U KUBOTHBIX.
JdemMoHcTpanuu
Hoptpetsl: C. I'. Hapamus, X. [lneman.

Tabnuuel u cxembl: «BereraTuBHOE pa3MHOKeHHE», « THUIBI GECTIONOro pa3MHOKEHU,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THIPBDY,
«Metlio3», «Xpomocomsl», «l'amerorenes», «CTpoeHME SHLEKIETKM W CIEPMaTO30UIa»,
«OcHOBHBIE CTaJuMU OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «PazBuTHe Malickoro
Kykay, «Passutue capaHun», «Pa3Butue JIArymKku», «/IBOMHOE OIIOJOTBOPEHHUE Y IBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OAHOJOJBHBIX W ABYJIOJBHBIX pacTeHUi», «OKM3HEHHBIM LMK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK NANOpOTHHKAY,
«KW3HEHHBIN UK COCHBI.

OO6opyioBaHME: CBETOBOM MHUKPOCKOII, MHUKpOIIpenaparThl AWLEKIIETOK u
CIEPMAaTO30M10B, MOJENb «LIMKIT pa3BUTHSI JATYIIKN.

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

HpaKTI/I‘IeCKaﬂ paGOTa «BbIsBiIeHHUE IMPU3HAKOB CXOJACTBA SapOIlLIH_Ieﬁ ITO3BOHOYHBIX
JKHUBOTHBIX).



JlaGopaTopHas pa6ora «CTpO€HHE OPraHOB PA3MHOYKEHHUS BBICIIUX PACTCHUID.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcrtopus cTaHOBJEGHHS W Pa3BUTHUSA TCHETUKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. PoJjib 0T€4eCTBEHHBIX YUEHBIX B

pasButuu reretuku. Padorer H. K. KonbeioBa, H. 1. BaBmiiosa, A. H. beno3sepckoro, I'.
. Kaprnieuenko, H0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUUYECKUE MTOHATUS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEJIbHBIE
TEHbl, AJbTEPHATUBHbIC IIPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, YMCTasl JIMHUS, TUOpUAbI, reHoTun, (eHoTurn. OCHOBHbBIE METOJ]bl T€HETHUKH:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYISPHO-TEHETUIECKUN.

JdemMoHcTpanuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodees-Pecockuid.

TaOauIbl U CXEMBI: «MeTtonapl T'CHCTHUKHN), «Cxembl CKPCIIUBAHUS.

JlaGopaTopnas padora «/{po3oduina kak 00BEKT FTeHETUIECKUX HCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzaenss — 3aKOH €IUHO00pa3us
ruOpuI0B NepBoro nokoseHus. [IpaBuno foOMUHUPOBAHUS.

BTOpOfI 3aKOH MeHaenss — 3aKoH pacuIetiyICHUA MPHU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCHINBAaHUA. I'unote3a 4YuCTOTHI TaMeET.

AHaJ'II/I3I/Ip}IIOH_Iee CKpCUIMBaHUC. HpOMe)Ky'TO‘-IHLII\/'I XapaKTep HaCJICAO0BaHus.
PaCHIeHJ'ICHI/Ie IMPU3HAKOB IIPH HCIIOJIHOM JOMWHHUPOBAHHHU.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHaens — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4Yeckre OCHOBBI TUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe  HacnefoBaHue  mpu3HakoB. PaGotrer  T. Moprana.  CuerieHHOE
HaCJIe/I0BaHNE I'€HOB, HApPYILIEHUE CUEIICHUS MEXy T€HaMU.

XpOMOCOMHa}I TCOpHU HACICACTBCHHOCTHU.
I'enetuka moia. XpOMOCOMHLIﬁ MCXAaHU3M OIIPCACIICHUA I10JIA. AYTOCOMLI n TI0JIOBBIC

XPOMOCOMBI. T'omorameTHBINl U PCTCpOFaMCTHBIﬁ nona. I'eHeTuyeckas CTPYKTYypa IOJIOBBIX
XPOMOCOM. Hacnegosanme MMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM.



l'enotun kak nenoctHas cucrema. llneldoTponuss — MHOXKECTBEHHOE NEHCTBHE TE€HA.
MHOKECTBEHHbI ajuieu3M. B3auMojeicTBue HeaUleNbHBIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepust.

I'eHeTYeCKUT KOHTpOJIb pa3BUTUS PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKKe
(U3NOJIOrMUECKUX MIPOLIECCOB, HOBEACHHS U KOTHUTUBHBIX

¢byukuil. ['eHeTHyeckre MeXaHU3Mbl CHMOHMOTreHe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS
«XO3SIMH — Mapa3uT» U «XO3IUH — MUKPOOHOMY». [ eHeTnYecKkne acieKThl KOHTPOJIS U U3MEHEHUS
HACJIEICTBEHHON MH(OpMaIlMU B TOKOJEHUSIX KIETOK U OPraHU3MOB.

JdemoHcTpauuu

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

Tabnuiel u cxembl: «IlepBrlii 1 Bropoil 3akoHbl Menaensa», «Tpetuil 3akon Mennens»,
«AHanu3upymrllee cKkpelmupanuey, «Hemnonnoe

JoMHUHHUpOBaHUE», «CIIETUVIEHHOE HAClIeJJOBaHUE MPU3HAKOB y Apo30duiibly, «l eHeTnka
nomay, «Kapuotunm  denoBeka», «Kapuotunm — aposoduns», «KapuoTum — OTHIBDY,
«MHOXECTBEHHBIN ajIeIn3M», «B3aumMoaecTBIe TSHOBY.

OO6opynoBanue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IUHO00pa3usi THOPUIOB MEPBOTO
NOKOJICHHSI W PACIICIUICHHUs NMPU3HAKOB, MOJAENb Ul JEMOHCTpPAIlMU 3aKOHA HE3aBHCHUMOTO
HacJIeJOBaHMS NPU3HAKOB, MOJIEJIb Ul JJIEMOHCTPAIMU CLETJICHHOTO HAacIeJOBaHHS IIPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTpenapart: «J[pozodumay.

IpakTnyeckas padora «/3yueHue pe3ynbTaTOB MOHOTMOPUIHOIO CKpELIUBAHUS Y
P30 UIBI».

IIpakTnyeckass padora «/3ydyeHne pe3yabTaTOB JUTHMOPHIHOTO CKPELIUMBAaHUS Y
JIPO30(UITBIY.

Tema 13. 3aKkoHOMEPHOCTH H3MEHYHBOCTH

BsaumopeiictBue reHotuna u cpeabl npu popmupoBaHuM (peHoTuna. M3mMeHYnBOCTh
npusHakoB. KadecTBeHHblE M KOJIMYECTBEHHBIE NPHU3HAKUW. Buasl  M3MEHYMBOCTH:
HEHACJICJCTBCHHAs U HACJICICTBEHHASI.

MoaudukaoHHas U3MeHUYUBOCTh. Poiib cpentbl B pOpMUPOBAHUHM MOTUPHUKAIIMOHHON
n3MeHuuBocTH. HopMma peakuuu npusHaka.

Bapuanuonnsiii  panx  u BapuauuonHas  kpuBas  (B. Moranucen). CaoiicTBa
MO (PUKAITMOHHON N3MEHYUBOCTH.

T'enorunnueckas n3MeHUMBOCTH. CBOWCTBA T'€HOTUIIMYECKONH W3MEHUYMBOCTH. BHbI
TeHOTUITUYECKONW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASL.



KomOunatuBHast H3MEHYMBOCTh. Meli03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JJaHUU T€HETHYECKOTO Pa3HOOOpas3us
B IIpe/ieiax OJIHOTO BHUJIA.

MyrauroHHass W3MEHYMBOCTb. BuUIbl MyTalMi: TE€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE M HWHIYLUUPOBAHHBIE MyTalUH. SnepHbIE M UMUTOILUIA3MATUYECKHUE MYTallWH.
Comaruueckne W MoJioBble MyTanuu. [IpUyuHBl BO3HMKHOBEHUS MyTaluil. MyrareHbl U HX
BJIUSIHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHUX
psinoB B HacieactBeHHOM wu3meHunBocTH (H.M. BaBuiioB). BuesinepHas HM3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, POJlb SNUSEHEMUYECKUX qbaKmopoe 6 HACNe008aHUU U
usmerndusocmu qbeﬂomunuuecmtx NPU3HAKOB Y OPcaAHU3IMOE.

JdemMoHcTpanuu
Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Baguios.
Tabmuubl ¥ cxembl: «Buasl u3MeHUMBOCTHY, «MoaudukanuoHHas H3MEHYUBOCTDY,

«KoMOnHaTUBHAsT ~ M3MEHYHBOCTDHY, «Meiio3y, «Omog0TBOpEHUEY, «l'eHeTHUECKIIEC
3a0o0JieBaHus YeNoBeKay, «Buabl MyTanuiiy.

OO0opy/toBaHKE: )KUBbIE W TepOapHbIE AK3EMIUISIPI KOMHATHBIX pPACTCHUH, PHCYHKH
(dotorpadun) )KMBOTHBIX C pAa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi  pao6ora «lccrenoBanne = 3aKOHOMEPHOCTEH  MOAUDUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOIO psijia U BApUALMOHHOW KPUBOW.

IMpakTuyeckas padora «Myrtanuu y Apo30puibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA 4YeJI0BEKA

Kapuorun denoseka. MexayHapoaHass mporpaMma HCCIEIOBaHUS T€HOMa 4YeJIOBEKa.
Metoapl U3ydeHHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIIOBBINA, ITUTOTCHETUYECKHH,
MONYJSLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-TeHeTnueckuii. COBpPEMEHHOE Ompe/esieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4nciie ¢ moMombio [T1{P-
ananuza. HacnencrBennsie 3a0oeBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YENIOBEKA.
Bone3nn ¢ HacneACTBEHHOW MPEApPacloOIOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETHKH B
MPEIOTBPALICHHUH M JICUCHUU TeHETUYECKUX 3a00JeBaHUU dYenoBeka. MeauKo-TeHEeTHIeCKOoe
KOHCYNbTHpOBaHKEe. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETHYECKOTO TPy3a». DTHUYECKUE aCMEeKThI
WCCJICIOBAaHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (hakToOphbl MOBBIIIEHHONH YyBCTBUTEIBHOCTH YellOBEKa K (DPM3UYECKOMY U
XUMHUYECKOMY 3arps3HEHHIO OKpyXatouieil cpenpl. ['eHeTmyeckas MpenpacrnoiokeHHOCTh

YCJIOBCKA K IIaTOJOT'UsAM.

JdemoncTpanuu



TaOauIbl U CXEMBI: ((KapI/IOTI/IH YCJIOBCKa», «MGTOI[BI HN3YUCHUSA T'CHCTUKH YCJIOBCKA),
«I"eneTnyeckue 3a007€BaHKS YCTIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATIU3 POJIOCTIOBHOW.

Tema 15. Cesiekuusi Opranu3MoB

JlomecTukauusi M CeJEeKIUs. 3apoKICHUE CEJICKUMM MW JoMecThKainuu. Yuenue H.
H. BaBuiosa o LleHTpax MponcXoxAeHHUsI U MHOTOOOpa3us

KYyJIbTYpHBIX pacTeHui. Ponp cemekuuu B CO3JaHUM COPTOB pPACTEHUM M IIOPOA
KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TOMOJOTHYECKUX PSJOB B HACJIEICTBEHHOM
n3meHurBoctH H. V. BaBuioBa, ero 3naueHue i CEIESKIIMOHHON PabOThI.

Metoasl CEJNICKIIMOHHON  paboTHI. HckyccTBeHHbIN otbop: MAacCCOBBIN u
WHAVBUIYAIbHBIN. JTanbl KOMOWHAIIMOHHOW CeNeKIHU. VICTbITaHue TpPOU3BOJUTENCH 110
noToMcTBy. OTOOp MO TEHOTUIYy C TOMOIIBIO OIEHKM (EHOTUIIA TMOTOMCTBA M OTOOp IO
TE€HOTHUITY ¢ ToMoulpto aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIMOHHOW paboThl. PamuanuoHHBIT 1
XUMHUYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KyJIbTypHbIX (OpM OpraHu3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMsI M MeToAoB pekoMOuHaHTHbIX JHK s
MOJIYYEHUSI UCXOJITHOTO MaTepHalia Jjisi CEJIEKLUU.

[Tonyyenue mnonumuiongoB. BuyTtpuBumoBas rubpuauzanus. biauszkopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuauHr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas TUOpUaM3aLs.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMHM pACTeHUH U
KUBOTHBIX. «3€1EHas peooyusLy.

CoxpaHeHHe U M3Y4YEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHM U UX TUKHUX
poauueit Uit co3aHusl HOBBIX COPTOB U TMOPU/IOB

CEJIbCKOXO35IMCTBEHHBIX KYNIbTYp. M3yueHnue, coxpanenue u ynpasieHue 2eHemudecKumu
pecypcamu  CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX  HCUBOMHBIX 6 Yeasax YAy4lleHUs.
CYUWecmsyroumux U co30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM Yucle C NpumMeHeHuem
COBDEMEHHbIX Memo008 HAYUHBLIX UCCIe008aHUl, NepedosblX uoel U NepCneKmuBHuLX
MexHo102UlI.

JdemMoHcTpanuun

[Toptpetsl: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiet 1 cxeMbl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOpa3Hsl KyIbTyPHBIX PACTEHUI,
«3aKOH TOMOJIOTMUYECKHX PSIOB B HACJIEACTBEHHON HM3MEHUYMBOCTH», «METOIbl CEIEKIHUM,
«OTtnanénnas rudpuan3zanus», «Myrarenes.



JlabopaTopHas padora «/I3ydyeHne cOpTOB KyJIbTypHBIX PACTEHUN W MOPOJ JOMAIIHUX
KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHre METO0B CEJIEKLIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypenst «KOCHOBHBIE METO/Jbl U JIOCTUKEHUS CEJIEKLMU PACTEHUM M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOIud U CHHTETUYECKAsA OHOJIOrHA

OOBbeKTbl, HCNOJIb3yeMble B OMOTEXHOJOIMM, — KJIETOYHbIE U TKAaHEBbIE KYJBTYpHI,
MUKpPOOPTraHU3Mbl, HMX XapaKTepUCTUKa. TpaauluoHHAas OWOTEXHOJOrus: XJjeOoIeueHue,
[OJIy4eHHEe KUCIIOMOJIOUHBIX MPOJIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuute3. O0bEeKThI
MUKpPOOHOJIOTHYECKUX TexHoJaorui. [IponsBoacTBo Oenka, aMUHOKMCIOT U BUTAMUHOB.

CozaHue TEXHOJOTMM M HMHCTPYMEHTOB  ILIEJICHAINIPaBICHHOTO W3MEHEHUS U
KOHCTPYMPOBAHHUS T€HOMOB C ILI€JIbIO MOJYYE€HUsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEp KaIlIUX
HE BCTpeYaroIuecs B IpUpoae OMOCUHTETUYECKHE ITYTH.

Kierounas mnxenepus. MeTtoapl KyapTypbl KJIETOK U TKAaHEW PAaCTEHUN U >KMBOTHBIX.
Kpunob6anku. Comatnueckas rudbpuausanus u

COMATHYECKHUI 3M6pI/IOFeHe3. Hcnons3oBanue ramnjionaoB B CCJIICKIIMH
paCTeHHﬁ. HOﬂyquue MOHOKAOHANbHBIX —~ anmumen. Mcnoavzosanue MOHOKIOHANbHLIX U
NOJIUKNIOHAJIbHbLIX aHmumeil 6 Me()uuuHe. I/ICKYCCTBCHHOG OIIJIOAOTBOPCHUC. PGKOHCTPYKIII/HI
HI\/’II_ICKJ'ICTOK U KJIOHUPOBAHHUC KUBOTHBIX. MGTO,I[ TpaHCIUIAaHTalluKu AJCp KIICTOK. Texuonozuu
03()0p06ﬂ€Huﬂ, KyJ1bmueupoearnusl U MUKPOKIOHAJIbHO2O PA3MHONCEHUA CebCKOXO3AUCTBEHHBIX

KYIbmyp.

XpOoMOCOMHas U TeHHasl MHkKeHepusl. ICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPYHUPOBAHHUE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHUs M NEPCHEKTUBBI
XPOMOCOMHOM W TEHHOW WHXEHEpUU. ODKOJIOTUYECKHE M OTHYECKHE MPOoOJIeMbl TeHHOU
WHXXEHEPUH.

Meauuunckue  6uorexHonoruu. IloctreHomnas 1udposas wmeaunmna.  [ILIP-
JUArHocTHKa. MeTaOoIOMHBIN aHalu3, TeHOLIEHTPUYECKHI aHajdu3 MpOoTeoMa ueloBeKa s
OLICHKH COCTOSIHMSI €T0 370pOBbsl. Mcrionb3oBaHNe CTBOJNIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonmkenepust Ui pa3paboTKH (DyHITAMEHTAIBHBIX OCHOB MEIUITUHCKHX TEXHOJOTHA,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEeXHOJOIHi TPEXMEPHOT0 OMONPUHTHHIA U
ckaddonaunra s peueHus 3a1a4 NepcoHaTU3UPOBAHHON METULIUHBI.

Coznanue BEKTOPHBIX BAKIMH C IIeJIbl0 oOecredyeHruss KOMOMHMPOBAHHOM 3aIIUTHI OT
B030ynuteneit OPBU, ycranoBieHre MOJEKYISPHBIX



MexaHu3MoB (pyuknuonupoBanus PHK-comeprkammx BHUPYCOB, BBI3BIBAIONIUX 0CO00
oracHbIe 3a00JIeBaHMsl YeIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

Ta0auib )41 cxeMbl: «lMcnons3oBanue MHUKpPOOPIraHU3MOB B IIPpOMBIIIJIICHHOM
IMPOU3BOJACTBLCY, «Knerounas HUHXCHCPUA», «I'enHas HWHXXCHCPUA».

JlaGopaTopHnas padora «/13yueHre 00beKTOB OMOTEXHOIOTHI.
IpakTuyeckasi padora «llomyyeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKckypeusi «bHOTEXHOIOrUs — BaKHEHIIas NPOM3BOJIUTENbHAsI CHJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE IIPOU3BOICTBO).

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMs OOYyYaroIIUMUCS
IIPOrpaMM CPeHEro O0IIero 00pa3oBaHus: JMUHOCTHbBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JTUYHOCTHBIX PE3yIbTATOB OCBOCHHUS NMPOrpaMMbl O OMOJIOTUU BbIAEICHBI
CIEYIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEJIbHOCTH u
CaMOOIIPEJICIICHUIO, Haludue mMomueayuu X 00yu4eHuIo OMOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHHUX YOSKIEHUN JINYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH M HCTOPHUECKUX
TpaaiuUUi pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHMb O0YUYaAIOLINXCS
PYKOBOJACTBOBATbCSA B CBOCH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
IPUCYIIMMU CHCTEME OHOJIOTMUECKOTO 00pa3OBaHUSs, Haluuue Nnpasoco3Hanusl SKOJIOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UmMb TIeNTN U CTPOUTD KU3HEHHBIE TITAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBbI TI0O OMOJIOTHH JOCTUTAIOTCS B €IUHCTBE
yqe6H0171 A BOCIHUTATEIbHOU ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCHfICKI/IMI/I
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
o01ecTBe TMpaBWIAMH W HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIUTAHUS M CaMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3MLMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUSI K 3aKOHY W IIPABOIOPSIKY, YEJOBEKY TPyZa U CTapIIEMy ITOKOJEHUIO, B3aMMHOIO
YBOXKECHHS, OEpEe)KHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKArOLIEH cpeie.



JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS YUeOHOTO TpeameTa «broorusy JOKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
HO3HI_[I/ICI>'I JINYHOCTHU, CUCTEMOU OECHHOCTHBIX OpHCHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOINECTBa,
pacliipCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B IPOLCCCC pCain3allii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIbHOCTH, B TOM YHUCIIC B YACTH:

1) rpakIaHCKOro BOCIIUTAHUSI:

C(OPMHPOBAHHOCTh TPAXKMAAHCKON TMO3UIMH OOYYaroOIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTI'0 WICHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTHTYLMOHHBIX IIpaB M OOS3aHHOCTEW, YBA)KEHHUE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIBHOCTU IIpHU CO3JaHUN y‘I€6HI)IX IIPOCKTOB,
pPCLIICHUN y‘IC6H]’:>IX U I103HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUU OMOJOrHYECKUX OKCIICPUMCHTOB;,

CIOCOOHOCTh  ONpPENAENATh COOCTBEHHYIO IO3ULMUIO [0 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYMUTbIBaTb B CBOMX JEWUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JItOJIEH C pa3HbIMH YOSKICHUSAMU, KYJIbTYPHBIMU

LIEHHOCTSMHU U COLUAIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIECCE COBMECTHOIO BBINIOJIHEHUSI YYEOHBIX,
MO3HABATEJIbHBIX M UCCIEOBATEIbCKUX 3aJa4, YBAXXUTEJIHHOIO OTHOLIECHUS K MHEHHIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTH K TyMaHUTapHON U BOJOHTEPCKON NEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKON TPa’KAAHCKON MAEHTUYHOCTH, NATPUOTU3MA, YBAKEHHS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Inepen PonanHOM, ropaoctu 3a CBOW Kpail, CBOIO

Ponuny, cBO SI3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuuy;

HEHHOCTHOC OTHOHICHHWE K TIPUPOAHOMY HACJICIUIO W TMaMIATHUKaM IIPHUPOIHI,
JOCTHIXXCHHAM Poccuu B HAYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTUAX, TPYIC,

CIIOCOOHOCTH OICHMBATL BKJIaJl pOCCHfICKPIX y‘-IéHBIX B CTAHOBJICHUC W Pa3BUTHUC
6I/IOJ'IOFI/II/I, IMOHUMAaHUS 3HAYEHUS OMOJIOTHHU B ITO3HAHUH 3aKOHOB IIpUPOABI, B )KU3HHU YCJIIOBCKA U

COBpPCMECHHOTI'O O6I_I_ICCTB8.;

uneiiHas  yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 u 3amuTe (OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUIICKOTO HAPOa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHIS;

CIOCOOHOCTH OIICHHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHs, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJI/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3/IaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAJIUIMSIMH HAPOJIOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA

ACTETUYECKOE OTHOILLIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHMUI;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BO3IICI7[CTBPI$[ JKHBOM npupoabl 1 eé OCHHOCTH,

TOTOBHOCTb K CAaMOBBIPAXXCHHUIO B PA3HbIX BUIAAX HCKYCCTBA, CTPEMJICHHC IIPOABIIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHusl, (OPMHPOBAHMSI  KYJbTYpPbl  310POBbS M
IMOLUMOHAIBLHOTO GJIArONOJIy4usi:

IIOHMMaHME U peau3alys 3J0pOBOro 1 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0IeHNEe TUTMEHUYECKUX MPaBWJI U HOPM, COAJaHCUPOBAHHBIN PEKUM 3aHATHH U OTIbIXA,
perynsipHas (u3Mueckas aKTUBHOCTh), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO

OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

IMOHUMAaHWEC M[CHHOCTU IMpPaBUJI HWHIAUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e301acHOro
MOBCACHUS B CUTYyAllUAX, YTPOKAOIHNX 3TI0POBbIO U JKU3HU

JIFOJICH;

OCO3HaHUE IOCJIEJCTBUI U HENPUITHUSI BPEIHBIX NMPUBBIUEK (YHOTPEOJIEHUS aIKOTOJId,
HapKOTHUKOB, KYPEHHUs);

6) TPy10BOr0 BOCIIMTAHUSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K  AaKTUBHOM  JEATEIHLHOCTH  TEXHOJIOTMYECKOM W COLMAIbHOU
HAPaBIEHHOCTH, CIOCOOHOCTh MHUIMHUPOBATH, TUIAHUPOBATH M CAMOCTOSITEHHO BBITIONHSTH

TaKYyrO ACATCIIBHOCTD,

WHTEpPEC K pa3nyHbIM cepaM MpoPecCHOHATBHON ACSITEIHPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BBIOOp OyayIieii mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHBL;

TOTOBHOCTh U CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHIO HAa MPOTSHKEHUU BCel
JKHU3HU,



7) IKOJIOTUYECKOTO BOCTIUTAHMS:

9KOJIOTHUYECKH I1eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK HCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIeCTBOBAHUS;

IIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIECTBUM JJIsl OKPYKaIOILLEN Cpe/Ibl;

OCO3HaHHE ITI00aJIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U IyTeil nX perieHus;

CIIOCOOHOCTH MCIOJIb30BaTh MPHOOPETACMbIC ITPH M3YUCHUH OMOJIOTHH 3HAHUSI M YMEHUS
OpU PEIICHUU MPOOJIeM, CBSA3aHHBIX C pallMOHAILHBIM IMPHPOJIONONB30BaHHEM (COOIOICHUE
NpaBUJ MMOBEJCHUS B MPHPOJIC, HAIPABICHHBIX HAa COXPAHEHHUE PABHOBECHS B DKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATHE ACUCTBUMN, NPHUHOCAIIMX BpPEI OKPYXKAIOLIEH IPUPOIHOU cpene,
yMEHHUE MPOTHO3UPOBATH HEOJIAroNpHUSATHBIE 3KOJIOTMYECKHE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEHCTBUM U NTPENOTBPALLATh UX;

HAJIMYHUE PA3ZBUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KYJIbTYPhI, OINBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HWMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(OPMHPOBAHHOCT MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

COBEpPUICHCTBOBAHHE  SI3BIKOBOM M YMTATENbCKOW  KYJbTYpbl KaK  CpPEACTBa
B3aWMOJICVCTBUS MEXKIY JIFOAbMHU U MO3HAHUS MUPA;

MOHMMaHHUE CleUU(PUKU OMOJOTUM KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
palMOHAIBHOIO HAYYHOT'O MBIIIJIEHHS, CO3JaHUN

LIEJIOCTHOTO MpeACTaBIEeHUs 00 OKPY)KaIOLIeM MUpE KaK O €AMHCTBE MPUPO/IbI, YeIOBEKa
1 o011ecTBa, B TO3HAHUH MTPUPOIHBIX

3aKOHOMEPHOCTEH U pelIeHnu NpoodeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIS COBPEMEHHOM LMBMIIM3ALUU: 00eCTeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, IOUCKA MyTeH BBIX0/a U3 TI00aTBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbLHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOIMYECKHX 3HAHMH B IIEISAX MOBBIIIEHUS 00IIeH
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH T'pPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH oOyyaroumxcs, GopMUpyeMoil Ipu U3yuyeHUn OUOJIOTHH;



IIOHMMaHUE CYIIHOCTU METOJIOB II03HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh TIOJydyaeMble 3HAaHUS /s aHalu3a M OOBSCHEHUS SIBICHUN
OKPY’KAIOIIET0 MHUpa M MPOUCXOAIIMX B HEM M3MEHEHUM, yMEHHE JeiaTb OOOCHOBAHHbBIC
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCII0JIb30BaTh OHMOJIOTHMYECKUE 3HAHMS IJI1 pCIICHUA
HpO6JICM B PCAJIbHBIX )XKU3HCHHBIX CUTYAlUAX,

OCO3HAaHUEC II€HHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATE IMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 110 OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUs yueOHOro mpenmMera «buonorus» BKIIOYAIOT:
3HaUUMBIC IS  (DOPMHPOBAHUS MHPOBO33PEHUS  OOYYAIONIUXCS  MEXKIUCIUTUTMHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCITOJIb3YEMBIX B €CTECCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TIPOIECC, CHCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIeIOBaHNEe, HAOIIOJCHUE, M3MEpPEHUEe, HKCIIEPUMEHT U JIPyrue); YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIEC), 00ECIEUNBAOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAaMOTHOCTH U COIMAIBHOM KOMIIETEHIIMM OOYYarOIIUXCS;
CHOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOECHHBIE MEXIUCHUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIC Y4YeOHBbIC IEHCTBHUS B TIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.

B pesynbraTe wu3yueHuss OWONIOTMM Ha YPOBHE CpeaHEro oOImero oOpa3oBaHUS Y
obyyaromierocs OyayT chopMUPOBaHBI TO3HABATEIILHBIE

YHUBEpCaJbHble Yy4yeOHbIE JEWCTBUSA, KOMMYHMKATHBHbIE YHUBEpCAJIbHbIE Y4eOHBIE
NEICTBUS, pEryISITUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBHUS, COBMECTHAS 1€ATEIbHOCTb.

MertanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI cpeaHero olmiero oOpa3oBaHMSs
JOJIKHBI OTPAXKATh:

OBnaneHne YHuBEepCaJdbHbIMU y'-lCﬁHBIMI/I N03HABATEJIbLHBIMHY J€iiCTBUSIMU:

1) 6a30BbI€e JIOTHYECKHE e CTBUS:



CaMOCTOSITENILHO (OPMYIHPOBaTh M AaKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIB30BATh IPU OCBOCHMM 3HAHUM NPUEMBI JIOTHUECKOTO MBINUICHHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPHIBATh CMBICT OHOJIOIMYECKHX
HNOHSATHHN (BBIICIATh UX XapaKTepHBIC TPU3HAKHU, YCTAHABIMBATH CBSA3U C JPYTMMU ITOHITUSIMH);

OIPCACIIATE LCIW ACATCIBHOCTH, 3aJaBas IapaMCETPbl M KPUTCPHUHU HX AOOCTHXKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIISAMUA;

WCIOJIB30BAaTh OMOJIOTUYECKUE TMOHATUS sl OOBSCHEHUS (PaKTOB U SBJICHUU IKHBOH
PUPOIB;

CTPOUTHL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaHOFI/II/I),
BBISABJISATh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B

pacCMaTpUBaACMBbIX SABJICHUAX, (I)OpMy.]'II/IpOBaTL BBIBOJbI U 3aKJIIOYCHU A,

IMPUMEHATH CXEMHO-MOJCJIBbHBIC CPCACTBA IAJId MPCACTABJICHUA CYIICCTBCHHBIX CBSI3CH U
OTHOIIICHUM B HU3Yy4aCMbIX OMOJIOTHYECKUX O6T:>CKTaX, a TaKiKC HpOTI/IBOpe‘H/Iﬁ PasHOro pozaa,
BBISAIBJICHHBIX B pa3JIMYHbIX HH(i)OpMaIII/IOHHI)IX HCTOYHHKAX,

pazpabarbiBaTh IUIAaH peHICHHWsS MpoOJeMbl C  Y4ETOM  aHAM3a  HMMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB IICJISAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,

KOOPJIUHUPOBATh W BBIMOIHATH pPabOTy B YCJIOBHSIX pPEANbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3sBUBATb KPCATHUBHOC MBIIIJICHUEC ITPU PCIICHUN JKU3HCHHBIX np06neM.

2) 6a30BbIe HCCIEI0BATEILCKHE NeiiCTBHSA:

BJIaJCTh HaBbIKaMU yqe6HO'HCCHe,HOBaTCHLCKOﬁ u HpOGKTHOfI ACATCIIBHOCTHU, HAaBbIKaMH
pa3pcuicHusd HpO6J'ICM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY MCTOIOB
peICHUA NPAaKTUYCCKUX 3a/lavd, HPUMCHCHHUIO Pa3JIMYHbIX METO/I0B ITIO3HAHUS,

HCIIOJIB30BATh PA3JIMYHBIC BHJABI ACATCIIBHOCTU II0 IMOJTYYCHHIO HOBOT'O 3HAHHA, €TI0
HHTCpIIpCTAllNH, Hp606pa3OBaHI/IIO U MPUMCHCHUIO B y‘IC6HLIX CUTyalludx, B TOM YHUCIIC TIpU
CO3JJaHNHN yqe6HBIX " COLUAJIBHBIX ITPOCKTOB,

(bOpMI/IpOBaTB Hay‘-IHBII\/'I THII MBIIIIJICHU S, BJIaACTh HaquOﬁ TCPMUHOJIOT Heﬁ, KJIIIOYCBBIMHA
IOHATHUAMU U METOJaMH,



CTaBUTHh W (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHON JEATETLHOCTH U
’KH3HCHHBIX CUTYaIUIX;

BBIABJIATh IIPUYUHHO-CIICICTBEHHBIE CBA3HM W aKTyaJIU3MpOBaTh 3aJady, BbIABUIATH
TUIIOTE3y €€ PEIICHMs, HaXOAUTb apryMEHThl U1 JIOKAa3aTelIbCTBA CBOUX YTBEP)KICHHU,
3a[aBaTh IIapaMeTPbl U KPUTEPUH PEILICHNUS;

AHAJIIM3UPOBATh IIOJYYCHHBIC B XOJAC PCHICHUA 3aJdadd pe3yJbTaTbl, KPUTHUYCCKHU
OLICHUBATDb UX NOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHUC B HOBBIX YCJIOBUAX;

AaBaTb OLICHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpPIO6p€TéHHBIfI OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS B
po(hecCHOHATILHYIO CPELy;

yMETh TEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYI0  00JacTH
KU3HEEATEIbHOCTH;

YMETb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX MTPCIMCETHBIX 06J18.CT€I>1;

BbIJIBUT'aTb HOBBLIC MJCH, NPpCjiaratb OPUTHHAJIIBHBIC IMOAXOJbl W PCHICHUA, CTABHUTHb
HpO6HCMBI U 3aJ1a4y, JOIMMYyCKAIHNE AJIbTCPHATUBHBIC PCIHICHUSA.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MUCTOUYHUKAX MH(OpManuu (TekcTe yuyeOHOro mocodus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTS;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh pa3IMYHbIE METOABl MPHU TMOUCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 3a/1a4;

MPUOOpPETaTh ONBIT HCIOJNb30BaHUS HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIbTYPY aKTUBHOTO

HCITIOJIB30BAHMA Pa3JIMYHBIX ITOUCKOBBIX CHUCTEM,

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (QOpMY IMpeacTaBiIeHUs OHOIOrHYecKO
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIONh30BaTh HAYYHBIA SI3IK B KA4e€CTBE CpPEICTBA MpU paboTe ¢ OMOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NYECKUEe W MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmyrel, a0OpeBUATypy, HOMEHKJIATypy, HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;



BJIQJICTh HABBIKAMHU PACIIO3HABAHWUS W 3alUThl MHMOpPMaNuK, WHHOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJj1ajleHne YHHBEPCATLHBIMH KOMMYHHKATHBHBIMH A€CTBHSAME:
1) oomenmne:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4YaCTBOBAaTb B AHUAJIOIC
WM TUCKYCCHH I10 CYHICCTBY 06CY)K,Z[aCMOI71 TEMBbI (YMCHI/Ie 3a/1aBaTb BOIIPOCBI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIbBHO BBIIIOJIHCHUSA npenﬂaraeMoﬁ 3ala4i, YUYUTbIBAaTb MHHTCPCChI U
COIJIaCOBaAHHOCTDb HO3I/II_[I/II71 APYyrux y4aCTHUKOB AHAJIOTa UJIN I[I/ICKYCCI/II/I);

paciio3HaBaTb HeBep6aanble cpeacTBa 06H_[6HI/I$[, INOHUMATh 3HA4YCHUC COLHMAJIbHBIX
3HAKOB, NPCAINOCBIIIOK BO3SHUKHOBCHUSA KOH(bJII/IKTHI)IX CHTyaHHﬁ, YMCTb CMATYATb KOH(i)JII/IKTI)I 41
BCCTH IICPECTOBOPLI;

BIIQJIETh PA3IMYHBIMHM CIIOCOOAMH OOIEHUS U B3aMMOJCUCTBHUSA, TOHUMATh HaMEpPEHUs
JIPYTUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (dopme
(bOopMyIMpPOBATh CBOM BO3PAKECHMUS;

pa3BépHYTO N JIOTUYHO H3Jlaratb CBOKO TOYKY 3pCHUA C HCIIOJIB30BAHUCM A3BIKOBBIX
CpCaACTB.

2) coBMeCTHAsl 1eATeJIbHOCTh:

MOHMMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUIYaJIbHOW pabOTHl pU
peleHny OMONIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pEeUICHUH yueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJ/Ibl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)KOI'0 4jIeHa KOJUIEKTUBA;

IPUHUMATh €I COBMECTHOM [JEATEIBbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUS MO €€ TOCTUIKEHMIO: COCTAaBJATH IUIAH JEHCTBUH, paCIpPENeiaTh POIU C Y4ETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh Pe3ybTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIA/Ia U KaX/I0T0 YUaCTHHKA KOMaHIbI B OOIIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJEU C MO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIIATE MO3UTHBHOC CTPATECTHYCCKOC IIOBCACHHWEC B Pa3JIMYHBIX CHUTYyallUAX,
MMPOSBJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITh WHHUIIMATHUBHBIM.



OBj1ajieHHe YHUBEPCAIbLHBIMH PEryIATHBHBIMU JeCTBUSIMH:
1) camoopraHu3anus:

KCIIOJIB30BaTh OHOJIOTMYCCKUE 3HAHMS JJIsA  BBIABJIICHUA HpO6JICM H UX PCIICHHA B
KU3HCHHBIX U y‘IC6HBIX CUTyalUsIX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 1IEJIEBbIE U CMBICIIOBbIE YCTAHOBKHU B CBOMX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISITh MMO3HABATEIbHYIO JESATEILHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (GOpPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B O0pa30BaTENbHOW JESATENBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELIEHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEOYTEHUH;

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paclMpsATh paMKU Y4eOHOI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

JeNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIMPOKOW JSPYAUIMH B Pa3HBIX
00JacTsX 3HaHUH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLICHHWBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIaACTh HaBBIKAMH IM03HABaTEIbHOMI pC(I)J'IeKCI/II/I KaK OCO3HaHHA COBCPUIACMbBIX HCﬁCTBHﬁ
W MBICITIUTCIIbHBIX IMTPOLECCOB, UX PE3YJIbLTATOB U OCHOBaHHfI, HCIIOJIB30BaTh HpI/IéMBI pe(i).]'[eKCI/II/I
JJId OLICHKU CUTYyalluu, BBI60pa BCPHOI'O PCHICHUA;

YMCETh OLICHUBATHL PUCKU U CBOCBPECMCHHO NPUHUMATL PCIICHUS 110 UX CHUKCHUIO,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAIU3€ PE3YIbTATOB JIEATEIIBHOCTH;

3) npuHsiTHE Ce0s U APYTHUX:



IIPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKH U TOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JEATEIBHOCTH;
IPU3HABaTh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ysbTaThl OCBOCHHS COJACpKaHUs ydueOHOoro mpeamera «buosorus» Ha
yrayOIEHHOM YpOBHE OpPHUEHTUPOBAHBI Ha obecrieyenne pOGHUIBLHOTO
oOyueHus obydaromuxcs Ouonornd. OHU BKIIIOYAIOT: crienuuuecKkue sl OUONIOTHH Hay4YHbIE
3HAHMS, YMEHUS M CIOCOOBI JIEHCTBUH IO OCBOCHHIO, MHTEPIIPETAIMA W TPEOOPa3OBaAHUIO
3HAHWH, BUJIBI JICATEILHOCTH 1O MOJIYYCHHIO HOBBIX 3HAHUW W HUX TPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX, a TaKXKe B PEATbHBIX JKU3HCHHBIX CHUTyalusx. lIpeaMeTHble pe3yiabTaThl
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

[IpenmerHble  pe3ynbTaThl OCBOEHUA yueOHoro mnpeamera «buonorus» B 10
KJlacce JIOJKHBI OTpaXarh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAaHUN E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
petieHun mpoOJIeM PalMOHATIBEHOTO MPUPOIOTIONBE30BaHMS, O BKJIA/I€ POCCUICKUX U 3apyO0eKHBIX
YUEHBIX B Pa3BUTHE OUOJIOTUH;

BJIaJICHHE CHUCTEMOM OHMOJIOrMYecKMX 3HaHWH, KOTOpas BKJIKOYAeT: OCHOBOIMOJAraroliue
OuoNornyeckre TEPMHHBI M TMOHATUS (KHM3Hb, KJIETKA, OpraHU3M, MeTaboyM3M, FOMEeocTas,
caMOperyJsilysl, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE),
Oouonornyeckne Teopun (kinerouHas teopus T.IlIBanma, M. llneiinena, P.Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHocTu T. Moprana), yuenust (H. U. BaBunoBa — o nentpax
MHOTr000pa3usi U MPOUCXOXKAECHUS KYIbTYPHBIX PAacTeHUH), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHUs, PACHIIEIUIEHUs], YUCTOTHI FTaMeT, HE3aBUCUMOTo HacienoBanus ['. Menpens,
TOMOJIOTMYECKUX PSAAOB B HaciencTBeHHOW wu3MeHunBoctd H. H. BaBwiioBa), mpuHIUIEBI
(KOMILJIEMEHTapHOCTH);

BJIAICHUC OCHOBHBIMH MCTOAAaMH HAYUYHOI'O MMO3HAHUSA, UCITIOJIB3YEMEBIX B OMOJOrMYSCKUX
HUCCICIOBAHUAX KHUBBIX 00BEKTOB (OHHC&HI/IC, HU3MCPCHUC, H36J'IIOJICHI/IC, 3KCHCpI/IMCHT);

YMEHUE BBIJEIATh CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U DYKApPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4Hcje OakTepuii, rpubOB, pacTeHUI,
JKUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPraHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  KU3HENEATEIbHOCTH, IPOTEKAIIINX B OpPraHW3Max pACTeHHH, >XKMBOTHBIX U



4eJI0BeKa, OMOJOrMYECKUX MPOLIECCOB: OOMEHA BEIIECTB (METa0O0IM3M), IPEBPAIICHUS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO U TETepOTPO(HOrO THUIOB MUTAHHUSA, (POTOCHHTE3a U XEMOCHHTE3A,
MHTO33a, MeH03a, TaMEeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKEHHS,
WHJIMBHIyaJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOI€HEe3a), B3aMMOJCIHCTBUS TE€HOB, I'eTEpo3HcCca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAaHABJIMBATH B3aUMOCBSI3U MEXKIY OpPraHOWIAMH KJICTKH M MX (DYHKIUSIMH,
CTPOCHHUEM KJIETOK PAa3HBIX TKAaHEH M UX (QYHKIUSMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHUid, >KUBOTHBIX M 4YEIIOBEKA M WX (PYHKIHSIMH, MEXKIy CHCTEMaMH OPTaHOB U WX
(GYHKIMAMHU, MEXIy dTallaMd OOMEHAa BEIIECTB, ATAallaMH KIIETOYHOTO IHMKIA M YKHU3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMd AMOPHUOHAIBLHOTO PA3BUTHS, TCHOTUNIOM U (DEHOTHIIOM,
dbeHoTunom u pakTopamMu Cpejibl OOUTaHNS,

YMCEHHUEC BBIABIATE OTIMYUTCIBHBIC IMPU3HAKH XHUBBIX CUCTEM, B TOM YHCIC paCTeHHﬁ,
JKHBOTHBIX W YCJIOBCKA,

YMCHHUEC HCIIOJIB30BaATh COOTBCTCTBYIOIIHUEC APTYMCHTHI, 6I/IOJIOFI/I‘~I€CKYIO TCPMHUHOJIOTUIO
N CUMBOJIMKY IJI1 JOKa3aTCJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTCMATUUYCCKUX I'PYIIIL,

YMCHHUC pPEIIaThb OMOJIOrHYeCKHUE 3a/la4i, BBIABJIATHL MMPUYUMHHO-CIICACTBCHHBLIC CBA3U
MCKAY HUCCICAYCMbIMU OMOJOrHYECKUMU npouoceccaMu MW ABJICHUAMU, ACJIATb BbIBOJAbLI H
IMPOrHO3bl HA OCHOBAHHWHU IMOJTYYCHHBIX PC3YJIbTATOB,

YMEHHE BBITIOJHATH JTAOOPATOPHBIE W MPAKTUYECKUE pabOThI, COOIIOIATh MpaBUia MPH
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 00OPYIOBAHHEM;

YMCHHEC BbIABUT'ATb THUIIOTE3bl, HPOBCPATH HX SKCICPUMCHTAJIBHBIMU CPEACTBAMH,
(1)OpMy.]'II/Ipy5I HCJIb UCCIICAOBAHNS, AHAJIU3UPOBATH ITOJTYUCHHBIC PE3YJIbTATBI U ACJIATh BBIBO/bI;

YMCHHEC Y4YaCTBOBAaTh B y‘Ie6HO'HCCHeﬂOBaTCHBCKOﬁ pa60Te 1o 6I/IOJ'IOFI/II/I, OKOJIOTHH H
MCHUIINHE, HpOBOI[I/IMOI\/JI Ha 0a3e IIKOJbHBIX HAay4YHBIX 06HIGCTB, n Hy6J’II/I‘-IHO MNpeaACTaBIATH
MMOJIYYCHHBIC PC3YJIbTAThI HA YHCHUYCCKUX KOH(l)epeHLII/ISIX;

YMEHHE OIICHWBAaTh JSTHUYECKUE AaCMEKThl COBPEMEHHBIX HCCIeIOBaHUNH B 00JacTu
OMOJOrUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMpaBICHHOE
U3MEHEHHE T€HOMa U CO3/1aHNe TPAaHCTEHHBIX OPraHU3MOB);

YMEHHE OCYILECTBIATh OCO3HAHHBIN BHIOOP OyAyleil mpodeccnoHanbHOM AeITeTbHOCTH
B o0OyiacTu OHMONIOTHUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOrO XO35HCTBa,
MUIIEBON TMPOMBINIJICHHOCTH, YIAyOJsTh TO3HABATENbHBI MHTEpPEC, HAINpaBICHHBIA Ha
OCO3HAaHHBII BBIOOP COOTBETCTBYIOIIEH Tpod)ecCHU U MPOJOIKEHHE OHOJIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

[IpenmerHbie  pe3ynbTaThl OCBOEHUs yudeOHoro mpeamera «buonorus» B 1l
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYyK, B
(GhOpMHUPOBAaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TIO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHHH YKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PEIICHUH BOIMPOCOB



paIMoHaIbHOTO MPHPOAONONB30BaHUsA, ¥ B (OPMUPOBAHMH I[EHHOCTHOTO OTHOIIEHUS K
npupojie, oOIIEeCTBY, YEIOBEKY, O BKIAJE POCCHHCKHX M 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIIQJICTh CHUCTEMOW OMOJIOTUYECKUX 3HAHWI, KOTOpas BKIIOYACT ONPEICIICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHH (BUL,
sKocucTema, Ouocdepa), Oumonormdeckue Teopuu (dBomtonnoHHas Teopust Y. JlapBuna,
CUHTEeTHUecKas Teopusi 3Boitouuu), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBICHUSIX
sBomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHIecKoro pasHoBecus k. Xapau
u B. BaiinOepra, 3apoasimieBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUnoTe3a «mupa PHK» V. I'unbepra);

YMCHHUC BJIaACTb OCHOBHBIMHM MCTOAAMU HAYYHOI'O IIO3HAHUA, HCIIOJIB3YCMbIMHU B
OMOJIOTMYECKHUX HCCICOOBAaHUAX KHBBIX 00BEKTOB U

3KOCHCTEM (OHI/IcaHI/Ie, HU3MCPCHUC, Ha6J'IIOI[eHI/I€, BKCHepI/IMeHT), croco0amMu BBISBIICHUS
M OLICHKH aHTPOIIOT'CHHBIX H3MEHEHMH B IIpUPOJIC,

YMEHHE BBIJACATH CYIIECTBCHHBIC INPH3HAKHU: BHUJOB, OHMOTCOICHO30B, 3KOCHCTEM U
Ouocdepsl, CTaOMIM3UPYIOIIEro, ABIKYIIETO W  Pa3pbIBAIONIETO €CTECTBEHHOTO O0TOOpa,
QJUTONATPUYECKOTO U CUMITATPUYECKOTO BU000Pa30BaHUS, BIUSHHS JBIDKYIIUX CHJI YBOJIOLUH
Ha I‘eHO(l)OHII nomyJjadanuuu, HpI/ICHOCO6JIeHHOCTI/I OpraHu3MOB K CpEac O6I/ITaHI/I$[, qepcaoBaHuA
HAaIpaBJICHUH SBOJIOINHU, KPYTOBOPOTA BEIIECTB M IOTOKA YHEPTUH B DIKOCUCTEMAX;

YMCHHEC YCTAHABJIMBATH B3aUMOCBA3U MCKAY HNpoHECCaMH 5SBOJKOIHH, ABUKYIIMMU
ChJIaMH aHTPOIIOIC€HE3a, KOMIIOHCHTAMU PA3JIMYHBIX 3KOCHUCTCM M HpI/ICHOCOGJIeHI/ISIMI/I K HHUM
OpPraHnu3MoB;

YMEHHUE BBIIBIATH OTJIMYUTEIbHbIE NPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOJIEHHOCTh
BUJOB K cpeae oOuTaHMs, aOMOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM,
B3alMOCBS3€l OpraHu3MOB B COOOIIECTBAX, AHTPOIOIEHHBIX U3MEHEHHH B dKOCHUCTEMaX CBOEH
MECTHOCTH;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIME aPTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CUMBOJIMKY JUIS JI0KAa3aTelIbCTBA POJCTBA OPraHU3MOB pPa3HBIX CHCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUs, €IUHCTBA YEIIOBEYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHs] MHOrooOpa3usi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHMS IMPUPOJBI U
YEJI0BEUECTBA,

YMCHHE PpCIIATh OMOJIOTHYCCKUEC 3a/la4yy, BbIABJIATL MNPUYUHHO-CIICACTBECHHBIC CBA3U
MCKAY HCCICAYCMbIMU OMOJIOTHYECKUMU mnmpouneccamMum MW SABJICHUAMMU, JCJIIAaTb BBIBOABI H
IMMPOrHO3bl HA OCHOBAHUHU ITOJTYYCHHBIX PC3YJIbTATOB,

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MPAaKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bl, MPOBEPATh HMX OKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIUpYys 1IeTTh UCCIIEA0BAHNS, AHATU3UPOBATH MOJTyUYE€HHBIE PE3YJIBTATHI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B yUeOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MCEIHUIINHE, HpOBO)IPIMOfI Ha 0Oase IIKOJIBLHBIX HAay4YHBIX O6H.[€CTB, u HY6J'II/I'—IHO MMpEaACTaBIATH
MOJTy4YEHHBIC PE3yJbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;



YMCHHUC OLCHUBATHL THUIIOTC3bl W TCOPHUHU O IIPOUCXOKIACHHUN IKHN3HU, HYCIOBCKA H
YCJIOBCUCCKUX pacC, O IpUYMHAX, IIOCICACTBUAX U croco0ax MpCaO0TBpallCHHA JI00aJIbHBIX
U3MEHeHul B ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyymiel mpodeccuoHanbHOM e TeIbHOCTH
B o0macTh OHOJIOTMM, SKOJIOTUH, HPUPOJONOIb30BAHUSA, MEAMLUHBI, OHOTEXHOJOIHH,
IICUXOJIOTMH, BETEPUHAPUH, CEIbCKOTO XO35AHCTBA, MUIIEBOM IPOMBIIIJIEHHOCTH, YIIyOIsTh
[IO3HABATENIbHBI MHTEpPEC, HANpaBICHHbI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccud M TMPOJOIDKEHHE OHMOJIOTMYECKOro o00pa3oBaHHsT B OPraHM3alUsAX CpPEIHETO
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.
TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HanmenoBanue pa3nesnoB 1 TeEM IPOrpamMMel KonunuecTBo yacos
n/m Bcero  KontposbHble [IpakTrueck
paboTsI paboThI
1 buonorus xak Hayka 1 0
2 JKuBble cucTEMBI U UX U3YUYCHHE 2 0
3 buonorus knetku 2 0 1
4 XuUMHYEcKasi OpraHu3aIus KJICTKH 10 1 1
5 Ctpoenue u GyHKIMH KICTKH 8 1 2
6 OOMeH BellecTB U MpEeBpallleHue YHEPTUU B KIIETKE 9 0 1
7 HacnencrBennas nadopmarus u peanu3anus e€ B 9 1 1
KJIETKE
8 JKu3HEHHBIN UK KJIETKA 6 0 1
Crpoenrne u GyHKIUU OPraHU3MOB 17 0 2
10  Pa3mHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1 1
11 T'eneruka — HayKa O HaCJlEJICTBEHHOCTU U 0 1
U3MEHYMBOCTH OPTaHU3MOB
12 3akoHOMEpPHOCTH HACJIEJICTBEHHOCTH 10 1 1
13 3akoHOMEpPHOCTH U3MEHYMBOCTH 6 0 1
14 T'eneruka uenoBeka 3 0 1
15  Cenexuust opraHu3MoB 4 0 1
16  buoTtexHoOJOTrHs U CUHTETHYECKast OMOJIOTHUS 4 1 0
17 Pe3epBHOe Bpems 1 0 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 15
IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KomnuecTBo vacoB
/1 Bcero Kontpombueie Ilpax
paboTbI p
1  buonorus Kak KOMIUIEKCHas HayKa U KaKk 4acTh COBPEMEHHOTO 1 0
oOmiecTBa
2  JKuBble CHCTEMBI M UX CBOWMCTBA 1 0

3 VYpoBHeBas opraHu3aIs KUBBIX CHCTEM 1 0



10
11
12

13
14

15
16
17

18
19

20

21

22
23

24

25

26
27
28
29

Tema ypoka

Hcropus oTkpsiTuda 1 n3ydeHus kietku. Kinerounas teopus

Metoabl MOJIEKYJIIPHOMN U KJIeTOuHOM Ouosoruu. [Ipaktuyeckas
pabora «3yyeHne MeTo10B KJIETOYHOM Ouonoruu (Xpomarorpadus,
anekTpodopes, nuddepennuanpoe neHTpudyruposanue, [1LIP)»

XUMHUYECKUN COCTaB KJIETKHU
MuHepanbHbI€ BEIIECTBA KIETKU, UX OUOIOTHYECKask POJIb

Opranudeckue BelecTBa KiIeTku — oOenku. Jlaboparopnas padbora
«O0Hapy)eHHe OEITKOB ¢ TTIOMOIIBI0 KAYeCTBEHHBIX PEAKIIU

CaoiicTBa, kinaccudukaus u GyHKIUHA OEITKOB
OpraHnyeckre BEIecTBa KICTKA — YIIICBOIbI
OpraHuyeckre BEIIeCcTBa KICTKH — JIMITHIbI

Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopuas pabota
«MccnenoBanrie HyKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY

Crpoenue u pynkunu ATO. [pyrue nykineozuarpudocdarsr (HTD)

CexsenupoBanue JJHK. MeTopl reHOMUKH, TPAHCKPUIITOMHKH,
MIPOTEOMUKHU

MeTobl CTPYKTYpHON OMOIOTHH
Tune! knerok. [Ipokapuornyeckas kieTka

CrpoeHnue sykapuotuyeckoil kinerku. [Ipaktuueckas padbora
«/3ydyeHue cBOMCTB KJIETOYHOI MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KIeTKU

O,Z[HOMGM6paHHBIe OpraHOUAbI KJICTKH. HpaKTI/I‘-IeCKaH pa60Ta
«I/IsyquHe JABWIKCHUA HUTOILIaA3MbI B PACTUTCIIBHBIX KIICTKax»

HOJ’IyaBTOHOMHBIG OpraHor bl KJICTKU: MUTOXOHAPHWH, IUIACTUABI.
Ha6opaT0pHa;1 pa60Ta «I/ICCJ'ICI[OBaHI/IC IJ1a3MoJin3a 1 ACT1IJIa3MOJIn3a
B PACTUTCIIbHBIX KICTKAX»

HememOpanHbie opraHou/Ibl KIETKU

CrpoeHue u pyHKIMHU apa

CpaBHuTeNbHAs XapaKTePUCTHUKA KJIETOK 3yKapuoT. JlabopaTopHas
pabota «/3ydyeHue cTpoeHHs KJIETOK pa3InYHbIX OPraHU3MOBY
AccUMUIISIMS U AUCCUMMIISIUS — JIBE CTOPOHBI MeTa0oIu3Ma.
Tunel oOMena BemecTB. JlabopaTopHas pabora «3yduenue
KaTaJIUTUYECKON aKTUBHOCTH ()epMEHTOB (HA MPUMEPE aMUIa3bl MK
KaTasasbl)»

depMeHTaTUBHBIN XapakTep peakluid KJIeTOYHOro MeTaboiu3ma.
JIaGoparopHas pabota «/3yyeHne pepMEeHTaTUBHOTO pacIeIICHHS
MEPOKCHUJa BOAOPOaAa B PACTUTCIIBHBIX U JKUBOTHBIX KJIICTKAX»

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI
ABTOTpOGHBINH TUII OOMEHA BEILIECTB
dortocuHTE3

XemocuHTes. JJaboparopras padota «CpaBHEHHE TTPOIIECCOB
(dhoToCHHTE3a M XEMOCHHTE32)

Bcero KonTposbHbIE

[ [ N [

[EEN

N

KonnuecTtBO yacoB

paboThI
0
0

o O

o O O O

(@)

o

o O O o

[pax
p



/o

30

31
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42
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46

47
48
49

50

51

52
53
54
55
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60
61

Tema ypoka

AHa’poOHbIe opranu3Mbl. Buasl 6pokenus. JlabopaTopHas pabora

«CpaBHEHHE MIPOLIECCOB OPOKEHUS U IBIXAHUS
AdpoOHBIE OPraHU3Mbl. DTalbl YHEPTrETHUECKOr0 0OMEHa

DHeprust MeMOpaHHOTro rpaareHTa npoToHoB. Cunte3 AT®: pabora

npoToHHON AT®-cuHTa3bI

Peaknun MaTpu4HOro cHHTE3a

Tpanckpunuus — marpuysslii cuare3 PHK

Tpancnsuus u e€ sTarbl

Komuposanue amuHokuciot. Posb pubocom B OnocunTese Oenka
Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT

MounekynsipHble MEXaHU3MBbI SKCIIPECCUU F€HOB Y 3YKapHOT

Bupycsl — BHeKIIeTOUHBIE (POPMBI )KU3HU U OOIUTaTHBIEC TAPA3UTHI.

[IpakTuueckas pabora «Co3aaHue MOJIEIH BUPYCa»
BupycHrbie 3a601eBaHus Yen0BeKa, )KUBOTHBIX, PACTEHUN
HanorexHonoruu B OMOJIOTMH U MEIUIIMHE

JKU3HEHHEBIN IUKIT KIETKHA

Marpuunsiii cuates JJHK

Xpomocomsl. JlTaboparopnas pabota «3ydeHre XxpoMocoM Ha
TOTOBBIX MUKpOTpErapaTax»

JleneHue KIeTKu — MHUTO3

Tumns! knetok. Kapuokunes u nurokunes. Jlaboparopuas padora
«HabmoneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»

PGFYJ'ISIIII/HI JKN3HCHHOI'O MUKJIA KJICTOK
Opranusm Kak eUHOE 11eJ10€

Txanu pactenuii. JlaboparopHas pabota «/3ydueHue Tkanen
pacTeHui)

Tkanu )kMBOTHBIX U uenoBeka. JlabopaTopHas padota «/3yuenue
TKaHeH KUBOTHBIX)

Opransl. Cucremsl opranoB. JlaboparopHas padota «3yueHnue
OpraHoOB I[BETKOBOTO PACTEHUS

Onopa TCJIa OpraHu3MOB
I[BI/I)KCHI/IC OpTraHnu3MOB
ITutanue OpTraHnu3MOB

IIutanue MO3BOHOYHBIX KUBOTHHIX. HI/IH_ICBapI/ITCJ'ILHa}I cucreMma
YCJIO0BCKAa

JIpIXaHne OpraHu3MoB

JIpIXaHH€ MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA

TpancnopT BEeNIECTB y OPraHUu3MOB

KpoBeHocHas crcteMa MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA
Beinenenue y oprannsmon

3amuTa y OpraHu3MoB

Bcero KonTposbHbIE
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponsnbie Ilpak
paboTbI p
62 VMmMmyHHas cucTeMa YeoBeKa 1 0
63 Pa3npakxuMoCTh U pEryIsius y OpraHu3MOB 1 0
64 T'ymopanbHas perysiius 1 SHIOKPUHHAS CUCTEMa KUBOTHBIX U 1 1
YelioBeKa
65 dopmbl pa3MHOKEHHSI OPTAaHHU3MOB 1 0
66 IlomoBoe pa3sMHOKEHHE 1 0
67 Meiio3 1 0
68 TI'amerorene3. OOpa3oBaHUE U PA3BUTHE MOJOBBIX KIETOK. 1 0
JlaboparopHast pabota «/3ydeHne CTpOeHHsI MOJTOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTCHE3 0
70 3akiajgka OpraHoB U TKaHEH U3 3apOABIIIEBHIX JIUCTKOB 1 0
71 Poct u pa3BuTHe )XHBOTHBIX. JlaboparopHas padoTa «BrisiBieHHe 1 0
MPU3HAKOB CXOJCTBA 3apOJIbIIIICH TO3BOHOYHBIX JKUBOTHBIX)
72 Pa3zmHOXeHME U pa3BuTHE pacTeHuil. JlaboparopHas paboTa 1 0
«CTpoeHHe OpraHOB Pa3MHOKEHHUSI BHICIIIMX PACTEHUII
73 Hcropusi cTaHOBIEHUS U Pa3BUTHS T€HETUKH KaK HAYKU 1 1
74  OcHOBHBIC ITOHATHS U CUMBOJIbI TeHEeTUKH. JIlabopaTopHas padota 1 0
«Jlpo3oduina kak 0OBEKT TEHETHYECKIX MCCIIeTOBAHUI
75 3aKOHOMEPHOCTH HACIIEAOBAHUS MTPU3HAKOB. MOHOTHOpUIHOE 1 0
ckpemuBanue. [Ipaktuueckas padora "M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y 1p030(UiIb!"
76 lluromornveckre OCHOBHI MOHOTHOPHTHOTO CKPEIIHBAHUS 1 0
77 Amnanusupytouiee ckpemBanue. Hemonxnoe tomuHupoBaHue 1 0
78 urubpumHoe ckpermmBanue. [IpakTudeckas padbora «3ydueHue 1 0
PE3yNbTAaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHUITBD)
79 I[uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEIIHBAHUS 1 0
80 CuenneHHOE Hacle0BaHUE TPU3HAKOB 1 0
81 XpomocoMmHas TeopHs HaCIEICTBEHHOCTH 1 0
82 T'eneruka mona 1 0
83 T'eHoTHm Kak I€JIOCTHAS CUCTEMA 1 0
84 T'enernyeckuil KOHTPOIb Pa3BUTHUS PACTEHUI, )KUBOTHBIX U YeloBeka 1 0
85 H3MmeHunBOCTH MPU3HAKOB. BUIBI N3MEHUNBOCTH 1 0
86 MonudukanronHas N3MEHIUBOCTh 1 0
87 BapuainoHHBIN psJ U BapuanMoHHas kpuBas. Jlabopatopnas pabora 1 0
«HccnenoBanue 3akoHOMepHOCTEN MOTU(DUKAITHOHHOM
M3MEeHYUBOCTH. [locTpoeHre BapHalHOHHOTO Psifia U BapHUAIIHOHHOM
KPUBOI»
88 T'eHoTumM4Yeckas N3MEHUYNBOCTh. KOMOMHATHBHAS H3MEHYHBOCTh 1 0
89 MyrannoHHas ©3MEeHIHBOCTE. [IpakTnyeckas pabora «MyTamuu y 1 0
npo30¢ bl (Ha TOTOBBIX MUKPOIIpenapaTax )
90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIlecca. DNMUTCHETHKA U 1 0

SIMUT'CHOMHUKA
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Tema ypoka

I'enetnka yenoBeka. [IpakTuueckas padora «CocTaBiieHHE U aHATIN3
POIOCIOBHOM»

MeTtoapl MEIUIIMHCKON TEHETUKU

3HaueHHUE MeHHHHHCKOﬁ TCHCTUKHU B IPEAOTBpAlICHUN U JICUCHUN
FCHETHYECKHUX 3a00JIeBaHUI YeI0BeKa

OcHoBHbIe IOHATHS cenekuuu. JJabopaTopHas padora «M3yuenue
COPTOB KYJbTYPHBIX PACTCHUH U MOPOJI AOMAIIHUX KUBOTHBIX)»

Mertoapl ceneKnnoHHo# padoTsl. JlabopaTopHas pabora «M3ydueHue
METOZIOB CEJIEKI[UU PACTCHUI»

JIOCTHIKEHMSI CEJIEKIIUU PACTEHUI U )KUBOTHBIX. [IpakTHueckas
pabota «IIpuBUBKa pacTeHHIN

CoxpaHeHHe, N3YUCHHUC U UCIIO0JIBb30BAHNEC I'CHETUYCCKUX PECCYPCOB

buoTtexHonorus kak Hayka U OTpacib Mpou3BocTBa. [IpakTuueckas
pabota «/3ydeHre 00bEKTOB OMOTEXHOIOTHI)

OcHOBHBIE HAMPABJICHHUS CHHTETUICCKOW OMOJIOTUI
XpOMOCOMHAs M TEHHAs HHKEHEPUS
MenuinHackue OMOTEXHOIOTUN

PesepBHelit ypok. [ToBTOpeHune, 06001eHNe, cCHCTEMaTH3aIUs
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Bcero KonTposbHbIE

1

-

N

102
YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

KonnuecTtBO yacoB

paboThI
0

o O

o O O O

7

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

[pax
p:



		2023-08-31T17:18:50+0200
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ГОРОДА КАЛИНИНГРАДА СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 38 ИМ. В.М. БОРИСОВА




