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l. MOSICHUTEJIbHASA 3AININCKA

[Iporpamma mo ywyeOGHOMY mpeameTy "buonorus" (manee - Ouonorus) Ha
ypOBHE cpeqHero obimiero oOpa3oBaHus pa3pabotaHa Ha ocHOBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX TOJIOKEHUH (eiepanbHO padoueii mporpaMMbl BOCIIUTAHHUS.

VYuebnniii mnpeamer «buonorus» yrayonéHHoro ypoBHa wuzydenus (10
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeaMeTb». CornacHo mnojoxkenusmM @OI'OC COO npoduiabHbIe
yueOHbIE MPEeIMEThI, U3ydyaeMble Ha YrIyOJEHHOM YPOBHE, SIBISIIOTCS CIIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
IPU3BaHbl OOCCICYHUTHh IMPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o0muM, cpeHUM MpodeCCHOHANBHBIM U BRICIIUM 0Opa3oBaHHeM. B To ke Bpems
KOKIbIM M3 JTHX Yy4eOHBIX MPEAMETOB JIOJDKEH OBITh OpPUEHTHUPOBAH Ha
IPHOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BHUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpEeCca K KOHKPETHON 00JIacTh HAy4yHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, ICUXOJIOTUEN, CIOPTOM WUJIM BOCHHBIM JEJIOM.

[Tporpamma no ydeOHOMYy npenmery "buosnorusa" na€r mpeacTraBieHHE O
Henu M 3ajavyax M3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM
YPOBHE, OlpeeseT o0s3aTeabHoe (MHBapUaHTHOE) TPEAMETHOE COJIEpKaHUE, €r0o
CTPYKTYPUpOBaHHE MO pas3dejiaM M TeMaM, paclpeiesieHne MO0 Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TpoIiecca,
BO3pPacCTHBIX OcCOOEHHOCTe oOywatomuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MPUHINAN TPEEMCTBEHHOCTH C HW3YYCHHEM OWOJIOTMH Ha YypOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onaromapss 4YeMy MPOCMAaTPUBAETCS
HAIpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pa3BUTUE OUOJIOTMYECKUX  3HAHWI,
OpHEHTHUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
HKOJIOTUYECKOTO MBILUICHUS, MPEACTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTAaHUE OEPEeKHOTO0 OTHOIICHUS K OKpYyKaromeld mnpupomHoit cpeae. B
nporpaMme MO OHOJIOTHH TaKKe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO mpeaMeTa
«buonorusiy B peammsaruu  TpeboBanuit PIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIAMETHBIM pe3yibTaTaM OOYy4YeHUS U B
¢bopMUpPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHOW  JIEATEIHLHOCTH
oOyyaroluxcs IO OCBOCHHMIO COJEpX aHUs OHOJOTMYEecCKOro oOpa3oBaHUS Ha
YPOBHE CpEJIHEro 0011ero oopa3oBaHus.

VYuebnniii npenmer «bruonorus» Ha ypoBHE cpemHero oOIero oopa3zoBaHuUs
3aBepiiaeT OuoJorMYeckoe oOpa3oBaHME B IIKOJIE W OPUCHTUPOBAH Ha
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paciidpeHue U yriayOieHue 3HaHMi OOydYaroIIMXCsi O >KMBOM MpUPOJE, OCHOBAaX
MOJICKYJISIPHOM ¥ KIJIETOYHOW OWOJIOTHH, YMOPUOJOTUU U OHUOJIOTHUU Pa3BUTHS,
TeHETUKH, CEIEKI[UH, OMOTEXHOJIOT UM, S3BOJIFOLMOHHOTO YUEHHSI U SKOJIOTHUH.

N3yuyenne yuebHOro mnpeamera «buosorus» Ha YIriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaIOLIMXCS K IMOCJIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx W OpraHU3alMsSIX  CPEIHETrO
npodeccruonanbHoro odpazoBanusi. OCHOBY €ro COJAEpX aHUs COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  HU3YYEHUU  OO0Yy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JEJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
oOmiero obOpaszoBanusi, B 10 Kkiaccax 3TH 3HaAHUS MOJy4arOT pas3BuThe. Tak,
pacHmIMpeHbl W yriayOneHbl OMOJOTMYECKUE 3HAHMUS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpraHW3ME YeJIOBeKa, OOIUX 3aKOHOMEPHOCTSX IKU3HHU,
JOTIOJIHUTEIHHO BKITIOYCHBI OMOIOTHYECKHUEe CBEICHUS MPUKIIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIETYIOIIEro
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OUMOJIOrMYECKUX 3HAHMM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, TMOJYYCHHBIMH OOYUYAIOIUMUCS TpPH H3yYCHHUH
(Gu3KKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orTpaxkaer
CHUCTEMHO-YPOBHEBBIH W DBOJIOIMOHHBIA TOAXOABl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC JJIs1 JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliu, IBOJIOLNUN OPTaHUYECKOT0 MHUpa Ha 3emIe,
COXpaHEHHus1 OHMOJIOTMYecKoro pasHooOpasusi 1uiaHeTtsl. Tak, B 10 kmacce
U3Y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOU OMOJOTHH, IMOPHOJOTHH U
OMONOTHH Pa3BUTHUS, TEHETUKU M CENEKINH, OMOTEXHOJOTUU M CHUHTETHUYECKON
OMOJNIOTHH, AKTYyaJTM3UPYIOTCS 3HAHHS OO0yd4arommxcs Mo OOTaHWKE, 300JI0THH,
aHaTOMUU, PU3UOJIOTUN YETIOBEKA.

VYueOusiii mnpeamer  «buonorus»  mpusBaH  00ecHmedYMTh  OCBOCHHE
00y4aroIMMHCs OMOJIOTUYECKUX TCOPUIN U 3aKOHOB, MJIECH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO000pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOMYIISIINH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCIICIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX aClIeKTaX OMOJIOTHYeCKUX 3HaHWM. J{7s
pa3BUTUS U TOJACpPKAHUS HHTepeca OO0ydaroumxcs K OHOJOTHH Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETHUECKOIO MaTepHalia B COAEPKAaHUU MPOTrpaMMbl
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEW CTAHOBJICHUS M Pa3BUTHS
TOW WIM WHOW 00JIacTh OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B pEUICHHE BaKHEHIINX OMOJIOIMUECKHUX U 3KOJOTHUYECKUX POOIIeM.

Llenb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOoJaéHHOM YPOBHE —
OBJIQZICHHME  OOYYalOUIMMHCS  3HAHUSMH O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
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OpraHM3alli JKUBBIX CHCTEM pa3HOrO paHra M NPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHUU MHTEpeca K ONpeAeaeéHHONW 00aacTH
npodeccoHanbHON NIEATeNbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBeICHUS JIJISl TIPOJIOJIKEHUST OMOJIOrMYEeCKOTr0 00pa3oBaHUsI.

Joctwkenue 1enum wu3ydeHus ydeOHoro mipeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE 00YYArOUTUMUCS CUCTEMbl OMOJOTMUECKUX 3HAHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISLHUs, BUI, OMOTE€OLIeH03, Onocdepa); 0 BhIIAIOIMIUXCS OTKPHITUIX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUH;

O3HAKOMJIEHHWE OOy4YaloIMXCd C METOJaMH TMO3HaHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEeIbCKUMH ~ METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJSIpHOM W
KJIETOYHON OMOJOTUH, HMOPUOJOTMM U OHOJOTUM PA3BUTHS, TEHETHKH U
CeJeKUMU, OWOTEeXHOJIOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJeOHTOJIOTHUH,
9KOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEJIEHUS  OMOJIOTHYECKUX
UccleloBaHU B Jjabopatropud W B mpupoje (HaOmoJeHue, H3MepEeHue,
AKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaJICHHE OOYYAIOUIMMHUCS  yYMEHUSIMU: CaMOCTOSITEIBHO  HAXOJUTh,
aHAJIM3UPOBAaTh M HCIOJB30BaTh OHMOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMUYECKHMMH U  3KOJOTMYECKUMHU
npoOiieMaM 4e€JI0BEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBHOCTH 11O
OTHOILICHUIO K OKpY’Kallleld NpUpOAHON cpeae, COOCTBEHHOMY 3JI0pOBBIO M
3[I0POBBIO  OKPYXKAIOLIUX  JIOJIed; OOOCHOBBIBaTH W COOMIOJIATh  MEPBI
npodUIaKTUKU MH(EKIIMOHHBIX 3a00JeBaHUM, MpaBUiia TOBEICHUS B MPUPOAE U
oOecrieyeHus: 0E30IaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYATHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIE HayUYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y O0yYaIOUIMXCA WHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIOCOOHOCTEMH
B IIpOLIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH H COBPEMEHHBIMU
UCCIIEIOBAHUAMU B OHOJIOTHH, DPEIIaeMBIMH €10 MpoOjIeMaMH, METOAOJIOTHEH
OMOJIOrMYECKOro UCCJIEI0BaHNUA, IIPOBEICHHUS AKCIIEPUMEHTAJIbHBIX
UCCIIEIOBAHUMN, pelIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJIEIHPOBaHUS OMOIOTUYECKUX
00BEKTOB U TIPOLIECCOB;

BOCIHMTaHUE y 00OyUYaIOIUXCsl IEHHOCTHOI'O OTHOILEHUS K KUBOM MPHUPOJE B
IIEJIOM U K OTJENIbHBIM €€ 00BbEKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTMUYECKOIA,



TEHETUYECKOM TPaMOTHOCTH, OOMIeH KyJIbTyphl TIOBEJACHUS B TPHUPOJE;
WHTETpaIlU €CTeCTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHre  OO0ydyaroImUMUCS  KOMIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOAOIIONH30BaHNUN (COOIIOJICHUE TPAaBWII TOBEJACHUS B TPHUPOJAE, OXPaHBI
BUJIOB, 9KOCHCTEM, OMOCHEpPHI), COXpAaHEHUU COOCTBEHHOTO 3/I0POBBSI U 3JI0POBbS
OKpyXaromux JoAe (coOmogeHuss wMep NpodUIaKTUKH — 3a00JIeBaHUM,
oOecrieueHne 0E30MaCHOCTH >KU3HEACSITEIIBHOCTH B YPE3BBIUAWHBIX CHUTYAIUSX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO37aHME  YyCIOBUM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OyHaromMMuUcA
UHIUBUIYaTbHON oOpa3oBaTenbHON TPaeKTOPHUH, CIocoOCTBYIOLIEH
nocleayroneMy MnpoecCHOHATBPHOMY CaMOOMPEICICHUI0, B COOTBETCTBHH C
WHIVMBUAYaTbHBIMU HHTEPECAMH U ITOTPEOHOCTSIMHU PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OMOJIOTHUU Ha YTiyOJIeHHOM
YpOBHE cpeliHero ofiero oopa3zoBanus, coctaiser 102 gaca: B 10 knacce — 102
yaca (3 Jaca B HEJIeINIO).

OT16op opraHu3alMoOHHBIX (OpPM, METOJIOB U CPEJACTB OOy4eHHUS OUOJIOTUU
OCYIIECTBISIETCS ¢ y4€TOM Ccrlenu(pUKu €ro coaep)kaHus W HampaBICHHOCTH Ha
NpOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B OpPraHHM3AIUSAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIET0 00pa30BaHMUs.

O0s13aTeabHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M TMpakThdeckux pador. Taxxke ydactue
00yJaromuxcs B BHITIOJHEHUH TPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMpEAENseTCs Y4YUTeIeM Ha OCHOBE  HMEIOIIUXCS
MaTePHATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



I1. COILEPKAHUE OBYYEHUSA
10 KIIACC

Conepkanue TporpaMMbl, BBIJICICHHOE KYPCU8OM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrectauu (I'MA).

Tema 1. buosiorust kak Hayka

CoBpemeHnHas Ouosiorus — KOMIUIEKCHasi Hayka. KpaTkast ucropusi pa3BuTus
Ouosiornu.  buonoruueckue HayKd W HU3ydyaeMble UMHU  IPOOJIEMBL.
dyHAaMeHTalIbHbIE, NPUKIATHBIE K TOWCKOBbIE Hay4yHbIE UCCIEJOBAHUS B
OHMOJIOTUH.

3HadeHne OWoJOoTMH B (POPMUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-HAYyYHOM
kaptuHbl Mmupa. lIpodeccun, cBsizanHbie ¢ Owonorueld. 3HAUCHUE OMOJIOTUHM B
MPaKTUUYECKON JIEATEIbHOCTH YEJIOBEKAa: MEAUIIMHE, CEJIbCKOM XO3SUCTBE,
MPOMBIILJIEHHOCTH, OXPAHE TPUPO/IBI.

JdeMoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apgeni, I'. Menaens, B. U. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. TumodeeB-Pecockuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsi3b OMOJOTMM C APYTUMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMBbI U MX U3Y4YeHHE

XKuBble cuctemMbpl Kak npenMeT usydeHusi Ouonoruu. CBOMCTBA IKHBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JAHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTh U YHOPSIIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aIIMS,
CaMOBOCIIPOU3BEACHUE, PA3IPaAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alu >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIM,
TKAHEBBIH, OpraHW3MEHHBIN, NOMYJIAIMOHHO-BUOBOM, HKOCHUCTEMHBIN
(buoreoneHoTuyeckmii), OmochepHsiii. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOro. Ku3Hb Kak (opMa CyIIeCTBOBaHUS
Matepuu. Hayku, n3ydaroiye »KuBble CUICTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALUY.

N3yuenne xuBbIX cucrteM. Meroasl Ouosiorndeckoid Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTH3alus, MeTaaHanu3. [loHaTre o 3aBUCUMON U
He3aBUCHUMOW mnepeMeHHoW. [lmanupoBanue »skcnepumeHTta. [loctaHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonarue BHIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux JaHHbIX. ONEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3yabTaroB. [IpUunMHBI UCKaKEHUS PE3ylbTaTOB »JKcrnepumeHTa. I[loHsTHE
CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuposib», «CTpoeHue KUBOTHOM KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEYECKOro opraHusma», «buoreonenos», «buochepa», «Metoas
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue:  jgabopaTopHoe  OOOpyJOBaHHME  UIsi  MPOBEIEHUSA
HAOJII0ICHUI, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTnueckas paodora «lcnosp30BaHWE pPA3IUYHBIX METOAOB IpHU
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-(pyHKIIMOHaNbHAs eAWHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOM KJIECTOUYHOU
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTHH:  MHUKPOCKOIIHS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOT,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpPENapaThl pPacTUTENbHBIX,
YKUBOTHBIX U OAKTEpPUATIbHBIX KIIETOK.

IIpakTnueckas pabGora «/3ydyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u €€ ponp Kak pacTBOpHUTENsA, peareHra, y4acTHE B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyasiuui. MUHepalibHbIE BEIleCTBA KJIETKU, UX Ouoyoruyeckas
poib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeliecTBa KJIETKA. buonornueckue mnoauMmepsl. benkwu.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTyphl OenKoBOM MojeKkyinbl. [lepBuynas
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraeBoasl. MoHOCaxapupl, IMCaXapuibl, OJIMTOCAXaPUbl U TTOJIKCAXapUIbl.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmMe cBOMCTBAa OMOJOTHYECKUX MEMOPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunuun kommiementapHoct. IIpaBuno Yapradda. Crpyxrypa
JIHK — nBoitnas cnimpasib. Mectonaxoxxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. Jpyeue nykneozuompugpocpamer (HT®D). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. [Ipy3unep.

Juarpammelr:  «PacnpeneneHne XUMHUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX JIEMEHTOB B )KUBOW MPUPOJIEY.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbl Oenka», «CTpyKTypbl OEIKOBOW MOJEKylbD», «CTpOo€HHE MOJEKYNl
yriaeBosioB», «CTpoeHue MoJieKyl JUnuaoBy, «HyKIenHOBbIE KHUCIOTBIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX
peaKIuiny.

JlabopaTopnass  pabdora  «MccienoBaHre  HYKJIEUHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.



CrpoeHune nMpoKapuoTHUECKOM KieTku. KieTounas creHka OakTepuii U apxei.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHHE DYKapUOTUYECKON KJIETKH.
[lnazmatnueckass wmemOpana (riazmanemma).  CTpykTypa —IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEHIECTB Yepe3 IIa3MaTUYECKyI0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénHas aud@ys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIK TpaHcriopT). Ilomynmponurnaemocts meMOpanbl. PabGoTa HaTpuii-
KaJIMEeBOr0 Hacoca. JHJOILMTO3: MUHOIUTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHON CTEHKU paCTeHU, TpuOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kjaeTkd. OgHOMEMOpaHHbIE OpPraHOMJbl KIETKH: DSHJIOIUIA3MaTUYECKas CeTb
(OIIC), anmapart I'oibKH, JTU30COMBI, UX CTpoeHWE W (YHKIHUHA. B3auMocCBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'mankuil  (arpaHyispHbIi)  SHAOIIA3MATUYECKHUM
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxkos 6
annapame ['onvoocu. Copmupoexa 6enkos 6 annapame Ionvoocu. TpaHcnopT
BEILIECTB B KJIeTKe. Bakyonu pactutenbHbIiX Ki1eToK. Knertounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
IIpoucxooxcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepeackosckuti,
JI. Mapeynuc). Ctpoenue u (yHKIIMM MUTOXOHIpUM u mnactull. llepBuunsle,
BTOPUYHBIE W  CJOXHBIE  TUIACTUIABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUMN.

HememOpanubie opraHouzsl kieTku CTpoeHue U (PyHKIUMM HEeMeMOpaHHBIX
OpraHOM]IOB KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MuxkpodunameHTsl. AKkmuHosvie Mukpoguiamenmol. MBbIIEUHbIE — KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiasmel. Llentpuons. benku, accoyuuposanmvie ¢ mMukpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. Idyxpomamuu u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

Krnerounsie BrmroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpOKApUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «/I3ydeHHE CTPOEHHS KIETOK Pa3JIMYHbIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi padora «MccnenoBaHue IJ1a3MoOJIM3a U JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckass pa6ora  «/3ydyeHwe  JABWKEHUS  IUTOIIA3Mbl B
PaCTUTENbHBIX KIIETKaX.

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEIIECTB: aBTOTPO(MHBIN M reTepoTpodHbI. YuacThe KuciIopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaiau3atopoB. bemku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
NUCMEHMbl U NUSMEHMbL PeaKYUOHHO20 YyeHmpa. Ponb XJIOPOIUIACTOB B MpOLECCE
¢dorocunreza. CBeroBas u TeMHOBas pa3pl. Pomoodvixarnue, Cz-, Cs- u CAM-munuvt
@omocunmesa. IlpogykTuBHOCTh (hoTOCHMHTE3a. BrusHue pazmuvHbBIX (PaKTOpPOB
Ha CKOpOoCTh (poTocuHTe3a. 3HaueHHe (POTOCHHTE3A.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

Ana’poOHBIC Opranm3Mbl. Buasl Opoxenus. I[IpoaykTel OpoXkeHUS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporieccax omomornyeckoro okucienus. [{uknmnueckue peaknuu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaduenma npomoros. Cunmes
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AT®: paboma npomounnoi ATD-cumnmaszwvl. IlpeumyiecTBa a’spoOHOTO MYTH
oOMeHa BelecTB nepes aHadpoOHbIM. D(PHEeKTUBHOCTh SHEPTETUUECKOT0 OOMEHa.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTocuHTE3), «IHEPreTHUECKUil 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBAaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass pabGora «l3ydyeHue  KATAIMTUYECKOH  AKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMUJIa3bl UIIU KaTanasbl)y.

JlabopaTopnasi padora «l3yyenue ¢depMEHTATUBHOTO pacIICIJICHUS
MEPOKCHUJIa BOJIOPOJIa B PACTUTEIIBHBIX U JKUBOTHBIX KIJIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cuHTe3a. [[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. XKaxoo, K. Mano). MonekynsapHvie mexaHuzmovl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KineTouHslii roMmeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KusHennviil Yyuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsie 3a0oneBanust yenoBeka, xkuUBOTHbIX, pactenuid. CIIN], COVID-
19, conmanbable U MEAUITTHCKUE MTPOOITIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1ekapcma.
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JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbrios, /1. 1. IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr permkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAILICIIBHOCTb.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
raruiouHbeli  Habopel  XpomocoM. ['oMonoruunsle Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkm — wmuTo3. CTagum MHUTO3a W TPOUCXOASAIIME B HHX

npouecchl. Tunel Muto3a. KapuoknHe3 u UTOKMHE3. bHogornueckoe 3HaYeHUE
MHUTO3A.

Perynsiust MUTOTHYECKOTO IMKIA KJIeTKH. [IporpamMmmupyemasi KieTouHas
ruodesnp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIMOHAJIbHAsI T€HOMHUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuupsl 1 cxembl: «KWU3HEHHBIM LUK KIETKW», «Mwutody», «CTpoeHue
xpomocomy, «Pemmmkanusa JJHK.

O06opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIKa JTyKay.

JlabopaTropHas padora «3yuenue XPOMOCOM Ha  TOTOBBIX
MUKPOIpEnapaTaxy.

JlaGopaTopnas padora «Habmonenue MuTo3a B KJIETKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Ctpoenue n GpyHKIUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHu3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcoOeHHOCTH  CTpPOEHUS U OJKU3HEACITENBHOCTH  OJHOKIJIETOYHBIX
opranu3moB. bakrepuu, apxeu, OJHOKJIECTOYHBIC TPHUOBI, OJHOKIECTOYHBIE
BOJOPOCIH, APyTrHe NpoTUCThI. KOoJIOHManbHbIE OPraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHa,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GbYyHKIIUH ¥ pacroaoKeHus TKaHel B opraHax pacTeHUH.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (YHKUUA U
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHblE M T'€HEpaTUBHbIE OpraHbl pacTteHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxXHbIi W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCAMHEHUST KOCTEM.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. llorsomenue BOABI, YIJIEKUCIOIO Ta3a U
MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [IuTanue KUBOTHBIX. BHyTpHUMNOJIIOCTHOE U
BHYTPUKJIETOYHOE MHuIleBapeHue. [IuTaHne mNMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u n€royHoe apixanue. J{prxaHue mMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. [PaHCIOPTHBIE CHUCTEMBI PACTECHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKMBOTHBIX. Pabora
CepAla U €€ PEryslusl.

Beigenenue y opranusmoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosnd. OpraHbl BblaeneHus. DPunbTpanus,
CeKpelus U 00paTHOE BCACHIBAHME KaK MEXaHWU3Mbl Pa0OThI OPTaHOB BBHIACIICHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOM U BBIACIMUTENIBHON cuctemMamu. Beigenenue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuii M WUCTHI MPOCTEHIIMX. 3almuTa Yy MHOTOKJIETOYHBIX PACTECHUH.
Kytukyna. CpeacrBa nacCUBHOM M XMMHUYECKOU 3aIUThl. DUTOHITUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
IYMOpaJIbHbIH UMMYHUTET. BpoXn€HHBIH W TpUOOpPEeTEHHBIN creruduuecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazpgpaxxumMocTh uW  peryiasiiMsi 'y OpraHu3moB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTb ©  peryiasiuust y
pacteHuil. PocToBbIE BEHIECTBA U NX 3HAYEHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOIIOLMOHHOE YCI0KHEHNE CTPOCHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTJEibl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduiexc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKene3pl HSHIOKPUHHOM CHUCTEMbI M HMX TOPMOHBI. JIeWCTBHE TOPMOHOB.
B3auMocCBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtaiamo-runoguiapHas
cucrema.

JdemMoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupsl u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbIC
Bogopocnn», «bakrepum», «lIpocrenmmey», «Opranbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBpie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM MIACTUHKW», «TKaHM >XKUBOTHBIX», «CKEIET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «J/lpIxarenpHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MpbleuHas CHUCTEMA,
«BprgenutenbHas cucteMa», «IHAOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbY,
«Ammynurer»,  «Kuiieuynononoctusie», «CxeMa  NUTaHUS  PaCTEHU,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«Crtpoenue mnaHapum», «BHyTpeHHee cTpoeHHe 0kKAeBOro 4epssi», «HepBHas
cuctema poeib», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema — nTuny, «HepBHas — cuctema
MIIEKOTIMTaroIuX», «HepBHas cucrema uenoBekay, «Pedexcy.
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ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPOINPENApPaThl TKAHEH, PAKOBHHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KUBBIE HK3EMIUISIPbl KOMHATHBIX pAcTeHHM, repbapuu
pacTeHUN pas3HbBIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
NO3BOHOYHBIX, KOJUIEKI[MM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHMEe 11 JEMOHCTPALIUK TOYBEHHOTO U BO3/YIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB MoJ IeHCTBUEM (PEpPMEHTOB, 000PYAOBaHUE JIJIs
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
IBIXaTEJIbHBIX JBUKEHUH, MOJIENI TOJIOBHOT'O MO3ra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTtopnas paGora «/3yueHre OpraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOXkeHHE U pa3BUTHE OPTaHM3MOB

®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecroyioro  pa3MHOXKEHHUA:  I[OYKOBAaHUE,  CHOPYJISIUS,
(dparMeHTaius, KIOHUPOBAHUE.

[TonoBoe pasmuoxkeHue. llonoBeie kneTku, win ramersl. Menos. Craguu
Mmero3a. [loBegenue xpomocoM B Meiio3e. Kpoccunrosep. buonorndyeckuii cmpici
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pasButue. ['ameTorenes y uBOTHBIX. [10510BBIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTtoreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CrocoObl
OIUIOZOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

WNHauBuiyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTHH OPraHU3MOB. MopghoceHe3 — 00Ha u3 21aeHbix npoobaem IMOPUOTIOUL.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramuum sMOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenume. Tumbr  npoGreHus.
Jlemepmunuposannoe u HeoepmuHuposanuoe Opobnenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIMTAIONINX. 3apOABIIICBBIC JHUCTKH
(racTpymsiuus). 3aKiaJKa OpraHOB U TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHE 4YacTe pa3BUBAIOLIErOCs 3apojpliia (SMOpUOHANbHAS WHAYKLHSA).
3aknazka IUIAHA CTPOEHMS JKMBOTHOIO KAaK  PE3yJbTaT HEPapXUUYECKUX
B3aMIMOJICHCTBUI TEHOB. BimsHue Ha SMOpPHOHAIIBHOE pa3BUTHE Pa3IUYHBIX
(aKkTOpPOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HempsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
IIO3BOHOYHBIX >KMBOTHBIX. DBHOJOrm4yeckoe 3HAYEHHE MPSIMOr0 U HENPSAMOIO
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pa3BUTHUSA, UX PACIPOCTPAHEHUE B MpUpOAE. Tumbsl pocrta KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YyesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [leprnoabl oHTorenesa uenoBeka. CTapeHHe U CMEPTh KaK
OMOJIOTMYECKHE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrtenuil. ['ametodur u crnopodur. Meito3 B
KU3HEHHOM IHMKJIe pacTeHuil. OOpa3oBaHue cmop B IMpoiecce Meno3a.
l'amerorene3 y pacteHuidl. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJI0JIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue M
pa3BUTHE CEMEHHU.

MexaHn3MBbl PETYISALNNA OHTOI€HE3a Y PACTEHUM U JKMBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. llneman.

Tabnuiel u cxembl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecronoro
pa3sMHOXKEHUsD», «Pa3MHOKEHHE XJIaMHJAOMOHAIb», «Pa3MHOMXEHHE SBIJIEHBI»,
«Pa3MHOXeHUe TUApb, «Meio3», «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SIMIEKJIETKU U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsAMOE pa3Butue», «Pa3Burume wmainckoro xyka», «Pa3Burue capa”Humy,
«Pa3Butne mnArymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CtpoeHne ceMsH OJHOIOJIbHBIX U ABYJOJIBHBIX PacTeHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbl», <« KU3HEHHBIM UUKI MXa», <«OKW3HEHHBIM  LUKI
ManopOTHUKA, «KU3HEHHBIN LUKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpenaparbl SUIEKIETOK U
CIIEpMaTO30U/I0B, MOJIEIb «L MK pa3BUTHS JISATYILIKW.

JlaGoparopHas padora «/3ydyeHue CTpOECHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTnueckass padora «BpISBICHHE NPHU3HAKOB CXOJCTBA 3apOABIIIECH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopnasi paGora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUS BBICHIUX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoOB

Hcropust craHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Mengens, I'. ne @puza, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padorer H. K. KonemioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHITUS U CUMBOJIBL. | 'OMOJIOTUYHBIE XPOMOCOMBI,
aJUIETIbHBIE TEHbI, AJbTECPHATUBHBIE IPU3HAKW, JOMUHAHTHBIA WU PELECCUBHBIN
pU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
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OcCHOBHBIE ~ METOJbI ~ TE€HETUKH: TUOPUIOJOTUYECKUM,  IUTOJOTHUYECCKUH,
MOJIEKYJIIPHO-TE€HETUYECKUN.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Kossnos, H. U.
BaswioB, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuid.

Tabnuibl U cxembl: «MeToJIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopnas paGora «Jlpozoduna Kak OOBEKT TI'€HETUYECKUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBelii 3akoH MenHzaenss — 3aKOH

eAMHO00pa3usi rTuOpUI0B MEepBOTO NnokoieHus. [lpasuno qomuHupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIUIeHUsT NPU3HAKOB. LlUTonornyeckue OCHOBBI
MOHOTHOPUTHOTO CKpEIIMBaHus. [ MmoTe3a YucToThl ramer.

AHanuzupymoniee ckpemuBanue. [IpoMexxyTouHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenue npu3HaKkoB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeupanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HACJIEJOBaHUsA  IPU3HAKOB. [uTonornyeckue  OCHOBbI  JUTHOPUAHOIO
CKpEILUBaHUA.

CuemnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEJOBAaHWE TI'€HOB, HAPYLIEHHWE CLEIUICHHS MEXAY IeHaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

I'eneTnka nmosma. XpoOMOCOMHBIM MEXaHU3M OIPEAENEHUS Toa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIMI M Te€TepOrameTHbId MOoJ. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3anMonencTBhe HeauleNbHbIX T'€HOB.
Kommnementapaocts. Onucras. [lonmnmepus.

'eHeTMYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, JKUBOTHBIX M YEJIOBEKA, a
TaKXke (PU3NOJIIOTUYECKUX TMPOLIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKIIMMA.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmdeckue acmeKkTbl KOHTPOJIS U
M3MEHEHUS HAClIEJICTBEHHON MH(POPMAIIMH B MOKOJICHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubl u cxemsl: «[lepBoiii 1 BTOpo#t 3akoHbl Mennens», «Tpetuii 3akoH
Menpens», «AHanu3upymollee CcKpelmuBaHuey», «HemonHnoe noMuHUpOBaHHEY,
«CrenyieHHOEe HacleoBaHWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka mosay,
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«Kapuotunn 4enoBeka», «Kapuotun npozodumibl», «Kapuotum OTHID,
«MHOX€ECTBEHHBIN aJlJICaIu3M», «B3auMoIeiCTBHE T€HOBY.

OGopynoBanue: MOJIeIb JUISI  JIGMOHCTpPAIlMM  3aKOHOB  €IMHOOOpa3us
THOPHJIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS NPU3HAKOB, MOJEIb IS
JIEMOHCTPAIMA 3aKOHA HE3aBUCHUMOIO HACJIECIOBAaHUS IPU3HAKOB, MOJEIb IS
JEMOHCTpAIlMU CIICMJIEHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpoIpenapar: «Jpo3oduiay.

IIpakTuueckass pab6ora «M3yueHwe pe3ysbTaTOB MOHOTHOPHUIHOTO
CKpCIIUBAHUSA Y APO30(PHIBD».

IIpakTuueckass  pabGora  «l3ydyeHue  pe3ynabTaroB  AUTHOPUIHOTO
CKpCIUBaHUS Yy APO30(PHIBDY».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHoTMna u cpeAnl npu  (GopmupoBaHuU (PeHOTHMA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICACTBCHHAS U HACJICACTBCHHAS.

MoaudukannoHHass u3MEHYUMBOCThb. Poib cpeapl B (hopMuUpoBaHUM
Moau(puKaMoHHOW M3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOIu(DUKAIMOHHOU
M3MEHUYMBOCTH.

I'enorunuueckas n3MeHUMBOCTh. CBOMCTBA TE€HOTHITMUECKON M3MECHUYHUBOCTH.
Bupl reHOTUTIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KomOunatuBHass M3MEHYMBOCTH. Mei03 M TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATHUBHON M3MEHYHUBOCTH. P0OJIb KOMOMHATHBHOM N3MEHUYHMBOCTH B CO3JIaHUH
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BUIA.

MyTtannoHHass W3MEHYMBOCTh. BHIBl MyTanuii: T€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUMPOBAHHBIE MyTalMd. SnepHele u
nuToIia3MaTuiyeckue mytanuu. CoMaTH4YeCKHE U TMOJOBbie MyTauu. [IpuyuHbl
BO3HMKHOBEHUS MyTauuil. MyTareHbl W WX BIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSJI0B B
HacneactBeHHo u3meHunBoctyu (H.M. BaBunoB). BuesnepHas M3MeHYHMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u NUCEHOMUKA, POdb SNUSEHEMUYeCKUX @Gakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOGE.

JdemMoHcTpanuu

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

Tabmuet u  cxembl: «Buagsl  u3MeHYMBOCTHY», «MoauduKarmoHHas
U3MEHYHUBOCTDY, «KomOuHaTHBHAS W3MEHYUBOCTHY, «Meios»,
«OnnonmoTBopeHuey, «l 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTarmiiy.
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OO6opynoBaHue: XMBbIE W TepOapHbIE AK3EMIUBIPHl KOMHATHBIX PacTCHUH,
pucyHku (¢pororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas padora «Hccnenosanue 3aKOHOMEPHOCTEU
MOIU(DHUKAITMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHAIlMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.

IIpakTuueckas padora «Myramuu y JApo3oduiabl  (HA TOTOBBIX
MUKpOTIpEnapaTax)».

Tema 14. I'eneTuka yes10BeKa

Kapuotun yenoBeka. MexayHapoaHass mporpamMma HUCCIEAOBaHUS T€HOMa
yeyjoBeKka. MeTonpl  HM3y4eHMST TEHETHMKH  4YEJIOBEKa: TE€HEaJlOrnyecKui,
OJIM3HEIOBBIH, IUTOTCHETUYECKHIA, NONYJIALIMOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TE€HETUUECKHU. CoBpeMeHHOE OnpeeIeHne TE€HOTHUIIA!
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHble 3a00ieBaHKs YesloBeKa. | eHHbIE U XpPOMOCOMHBIE
Ooyie3HU 4YenoBeka. boyie3HW ¢ HACIEACTBEHHOW MPEIPacIioioKeHHOCTHIO.
3HaYE€HHE MEAUIMHCKOW T€HETUKUA B MPEAOTBPAIICHUU U JICYEHUH T€HETHYECKHUX
3a0oseBaHUl yenoBeka. MeauKO-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJOBBIE
KJIETKU. [IOHSITHE «T€HETUYECKOro rpy3a». DTHYECKUE ACIEKThl UCCIECIOBAaHUN B
00J1acTl peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeEOBEKa K
bU3UYECKOMY M XUMUYECKOMY 3arpsi3HEHUIO OKpYXKarollei cpenbl. ['eHeTruueckast
MPEIPACIIONOKECHHOCTD YETOBEKA K MATOJIOTHSIM.

JdemMoncTpanuu

Tabnuiel u cxembl: «Kapuotun udenoBekay, «MeTollbl U3yUYEHUS T€HETUKU
yesoBekay, «I 'eHeTuuecKue 3a00JIeBaHUs YETIOBEKaY.

IIpakTnuyeckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukainuss W CeNeKIus. 3apoXKJICHHUE CEJCKUUH U JIOMECTHKAIIUH.
Yuenne H. W. BaBunoBa o IleHTpax mnOpoucXOXACHUS HU MHOTro00Opaszus
KYJbTYPHBIX pacTeHUW. POnp cenekuuu B CO3JAHUM COPTOB PACTEHHUM M HOPOJ
#uBOTHbIX. CopT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wm3MeHumBoctH H. WM. BasumoBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Meronpl ceneKnMOoHHON padoThl. VCKycCTBEHHBIM OTOOp: MacCOBBIA H
VHJIUBHUAYaTbHBIM. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HUcnwiTanne
npou3BoauTeNe 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP IO TEHOTUITY ¢ moMoIIbio aHanu3a JIHK.

HckycCcTBeHHBIH ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboThI.
PagnanroHHbI 1 XUMAYECKUM MyTareHe3 Kak MCTOYHUK MYTalHWi y KYJIbTYPHBIX
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dopm opranuzmoB. Mcmonab30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexkomOuHanTHBIX JIHK m1st monmydeHus ucxoaHoro Mareprana sl CEIeKINH.

[Tonyuenue MOJIUTUIOU/IOB. BuayrpusugoBas ruOpUIN3aIns.
bnuskopoacTBeHHOe  cKpemiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelIMBaHue, WId ayTOpuauHr. ['erepo3uc u ero mnpuduHbl. Mcmoib3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuausanusa. [Ipeomonenue Oecruioaus
MEKBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMU PACTEeHUI U JKUBOTHBIX. «3e1éHas
DesonoOYULY.

CoxpaHeHHE U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX  poAMYed NS CO3/JaHMsl  HOBBIX  COPTOB M T'HOpPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. H3yuenue, coxpawenue u  YHpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cywecmsayioumux u co30aHus Ho8blX NOpoo, JUHUL U KPOCCO8, 8
MoM 4Yucie ¢ HNpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCe008aAHUI,
nepeoosulx uoeti U nepcneKmusHbIX MmexHoI02UlL.

JdemMoHncTpanuu

[Toprpersr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuubl u cxemsbl: «L{eHTpBI MPOUCXOKIAEHUS U MHOTO00Opa3usl KyJbTYpPHBIX
pacTeHH», «3aKOH TOMOJOTHYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYHBOCTHY,
«Metogpl cenekuumn», «Otnanéanas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3ydyeHue cOpTOB KyJIbTYPHBIX PACTEHUN U IOPOJ]
JOMAITHUX >KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHne METOIOB CENEKIIUHA PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN.

Jkckypeusi «OCHOBHBIE METOJIBI M JOCTHMIKEHUS CEJIECKUWH PACTCHUH W
YKAUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34iCTBO, B JIaDOpPATOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/1I0rus 1 CHHTETHYECKAasd OMOJIOT Usl

OOBEKThI, HWCTIOJIb3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE W TKAaHEBHIE
KYJbTYpHI, MUKPOOPTaHU3MBI, 150:4 XapaKTEPUCTHUKA. TpagunuonHas
OMOTEXHOJIOTHA:  XJIEOONEeUeHHe, TMONYYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAENe. MukpoOuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECCKUX
TexHoJorui. [Ipon3BoACcTBO O€nKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEeXHOJIOTMH M MHCTPYMEHTOB LEJCHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C L[EJIBIO MTOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIep>KalIiX HE BCTPEYAIOIIHUecs B MPUPOie OMOCUHTETUYECKUE TTYTH.
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Knerounass unxxenepus. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
KUBOTHbIX. KpuoOanku. Comarudeckass TruOpuau3aluss U  COMATUYECKUN
smOpuoreHe3. lcmonb30BaHWE TaruIOWIOB B CEJNEKIMU pacTeHui. [lonyuenue
MOHOKIOHAbHBIX anmume. Mcnoav3oeanue MOHOKIOHAIbHOIX U NOJUKIOHATbHBLX
aumumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PekoHCTpyKius
SMIEKIIETOK U KIOHUPOBAHHME JKMBOTHBIX. METON TpaHCIJIAHTALMM SIIEP KIIETOK.
Texnonoeuu 0300p08JIeHUs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocoMHasi W TeHHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomounantHoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>KeHUss W = NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHYKEHEpPHH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOIEMbl TEHHON HH)KEHEPUHU.

Memununckue ouotexnosnoruu. [loctrenomuas nudposas meaumnuHa. [11[P-
JIMarHocTuKa. MeTa0oJIOMHBIN aHaiu3, TeHOLUEHTPUYECKUH aHaldu3 MpoTeoMa
YEJIOBEKA I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. McCIOnb30BaHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus i pa3pabOTKU
(yHIaMEHTaIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTMM, CO3AaHUS KOMILJIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEpPHOro OMOMpUHTHHTA U ckaddosauHra
JUISL pELLIEHUS 3a/1a4 [TEPCOHAIU3UPOBAHHON MEAUIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEIbI0 O0ECleueHus KOMOMHUPOBAHHOU
3amuThl OoT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynxumonuposanuss PHK-cogepxanmx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMAcHBIE
3a00sieBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoHcTpanumn

Tabmuupl n cxemsl: «Mcnonb30BaHEe MUKPOOPTAHU3MOB B IPOMBIIIIIEHHOM
IPOU3BOJCTBE, «KiteTounas nHxxenepus», «['eHHas HHKEHEpUs.

JlabopaTtopHasi padora «/3y4ueHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «llomydyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bUOTEXHONOTHA — BaKHEWIIAash MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOCTRO)».
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I11. IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0y4aromuMHUCsl TPOrpaMM CpeaHero oOlmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHbIE U IPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMBbl 10 OMOJIOTUU
BBIJICJICHBI CIEAYIOLINE COCTABIIAIOIIME: OCO3HAHUE OOYYaIOIUMHUC POCCHUICKOMN
IPaKJaHCKON UJIEHTUYHOCTH — FTOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CAMOONPENENEHUI0, Hamuyue Mmomueayuu K OOy4eHUI0  OHOJOTruH,
yenenanpasiienHoe pazeéumue BHYTPEHHUX YOEKICHUH IJWYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPHUYECKUX TPAAUIMI pPAa3BUTHSA OUOJIOTMYECKOrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, IPUCYIIHUMH CHUCTEME
OMOJIOrMYECKOro  O0pa3OBaHUA, Haauuue  NPABOCO3HAHUSA  DKOJOTUUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMAUMb UEIN U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTUH JIOCTUTAIOTCS
B C€IMHCTBE Y4eOHOM M BOCHUTATEIIBHOW JAEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIbTYPHBIMHU, HCTOPHYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, NPUHATHIMH B OOIIECTBE MpaBWIaMH MU HOPMaMH
IOBEJICHUS! U CIOCOOCTBYIOT IIpolLiecCaM CaMOIIO3HAHHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, pPa3BUTHS BHYTPEHHEH IIO3MLIMM JIMYHOCTH, NATPHOTU3MA U
YBa)XEHUS K 3aKOHY U INPABOMNOPSIKY, YEJIOBEKY TPyAAa U CTaplIEMy ITOKOJICHHMIO,
B3aUMHOTO YBaXCHHs, OEpEHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUI0 |
TpaJuLMsIM MHOTOHallMOHalIbHOrO Haponaa Poccuiickoit denepanuu, npupose u
OKpY’Karollel cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS YydyeOHoro mnpeamera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCsl PyKOBOJICTBOBAThCS
c(OpPMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, [O3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LEHHOCTSIM POCCHMCKOro O0OIECTBa, PACUIMPEHHE >KHU3HEHHOTO
OTbITA U ONbITA JEATEIBHOCTH B MPOIECCE PEaJTU3allMi OCHOBHBIX HalpaBiCHUI
BOCIIMTATENBbHOMN AEATEIbHOCTH, B TOM YHUCJIE B YAaCTH:

1)rpa:kaaHncKoro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3ULKUK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIUCKOTO OOIIEeCTBa;

OCO3HaHUE CBOMX KOHCTHUTYLUMOHHBIX IpaB W O0OSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOINOPSJIKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U TO3HABATENbHBIX 3a/ad, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMO/JICHCTBHUS JIIOJIEH C Pa3HbIMU YOSKICHUSIMHU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[IO3HABATEJIbHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaXKUTEJIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKaHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAHHOCTH POCCUNCKOU TpaXXTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IEpe]
Ponunon, ropmoctu 3a cBOWM Kpail, CBOO PoauHy, CBOM A3BIK M KYJIBTYDY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOTO Hapoda Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, HICKYCCTBE, CTIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3auute OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJAHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3/ICUCTBUSA )KUBOM MPUPOJIbI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

NOHUMaHUE W peaju3anus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HH
(3mopoBo€  THUTaHWE, COONIOJIEHWE TUTUECHUYECKUX TpaBWI W HODPM,
cOalaHCUPOBAHHBIN PEXUM 3aHATHUM W OTHAbIXa, peErysapHas Quanyeckas
AKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXHMUYECKOMY 3/I0pPOBbIO;

NOHUMAHWE UEHHOCTH TMPaBWJI HWHIUMBUAYAJbHOIO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIINX 3/I0POBbIO U KU3HU JIIOJCH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTHUBHOW JEITEIBHOCTH TEXHOJOTMYECKOM WU COLIMAIIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud U pearu30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTMUECKU 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIIOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU H3YYCHHH OHOJIOTUU
3HAHUST W YMEHUS TMPU PEIICHHH TNPOoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HENPUATHE JICMCTBUW, NPUHOCAIIUX BpPEH  OKPYKArOIIEH
IPUPOAHON Cpejie, YMEHHE MPOTHO3HPOBATH HEOIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOliecTBa, B MO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodieM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTe BbIXOJA U3 II100aIbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHUS OOIIe KyJNbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJB30BaTh TMOJy4aeMble 3HAHWS MJIs aHalu3a U
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIIBHOCTh NHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.
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METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yibTaThl OCBOCHMS yueOHOro mpeamera «buosmorus»
BKJIFOYAIOT: 3HA4YUMbIe JJi1 (OPMUPOBAHUS MHMPOBO33PEHUS OOYyUYaIOIIUXCS
MEXTUCHUTUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIICHAYYHbIE MOHSATHUS, OTpa)KaIoIIHe
[EJOCTHOCTh HAy4YHOW KapTUHBI MHUpa UM cHeuu@uKky METOJ0B TIO3HAHMUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPTHUsl, SABJICHUE, MPOIECC,
CUCTEMa, HAy4YHBIN (haKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHNEe,  HAOIIOJICHHE,  WU3MEpPEHUE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJbHbIE yueOHble JIeWCTBUA (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecrieunBaronne dbopmupoBanue (yHKUIMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYYarolIMXCs; CIOCOOHOCTD
oOyuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUSA W yHUBEpPCAIbHBIE yYeOHbIE JIEHCTBUS B
ITO3HABATEILHOW U COLIMAIIbHOW MPAKTHKE.

B pesymprate wu3yueHus OHOJOTMM Ha YpPOBHE CpPEJIHETO OOIIETo
oOpa3zoBanus y oOywatomierocs OyayT copMupoBaHBl IMO3HABATEIIbHBIC
YHHUBEPCAIbHBIC YU€OHBIC ICUCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE
JICHCTBUS, PETYJSITUBHBIE YHHUBEpPCAlbHbIE Yy4ueOHBbIE JEWUCTBHS, COBMECTHas
JeSITEIHbHOCTb.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrPAMMbI CPEIHETO OOIIeTro
o0pa30BaHus JIOJKHBI OTPaXKaTh:

OBnagenne YHHUBEPCAJTbHBIMU y4eOHbIMU MO3HABATEJIbLHBIMH
AeCTBUAMM:

1)0a30Bble JIOrH4YecKue JeicTBUSI:

CaMOCTOATENLHO  (OPMYJIHMPOBATH W AKTyaIM3UpOBaTh  MPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUNW TPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanm3a, CUHTE3a, CPaBHEHM S, KiIacCU(pUKAIUU, 0000IIEeHHs ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHSTHM (BBIACNATH UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATD
CBSI3U C JIPYTUMH MTOHATUSIMH);

OMpeNeNsITh LeNu NeATeNbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIB30BaTh OMOJIOTUYCCKUC MOHATHUS I OOBSICHEHUS (DaKTOB U SIBIICHUN
YKUBOM IIPUPO/BI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMaTPUBAEMBIX
SIBJIICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUEHUS;
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MPUMEHSITh CXEMHO-MO/ICJIbHBIE cpeacTBa A pEeCTaBICHUS
CYIIIECTBEHHBIX CBsI3el M OTHOIIECHUN B M3yYaeMbIX OMOJIOTUYECKHX OOBEKTax, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  pOJA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS NPOOJIEMBbI C y4E€TOM aHalM3a UMEIOIIUXCS
MaTepHUAIIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B IEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUH ESITEIIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH )KM3HEHHBIX MPOOIIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE 1eHCTBUA:

BJIa/IETh HABbIKAMU YYEOHO-HUCCIEA0BATEIbCKON U MPOSKTHOM €SI TeIbHOCTH,
HaBbIKAaMHM  paspelieHus MnpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IWYHbIe BUAbl JIEATEIBHOCTU [0 IMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpPHpeTald, NpeoOpa3oBaHUI0O M MPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IAHUU YUYE€OHBIX M COLMATIbHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMU U METO/IAMH,

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30oBaTEIbHOU
NEeSATeTbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajavy,
BBIIBUTATh THUIOTE3y €€ pEIIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA
CBOUX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBaTh IIOJIYYEHHbIE B XOJE€ PpEIICHHsS 3aJa4d pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYyallUsM, OLICHUBATh NPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IEJICHANPABICHHBIN MOMCK TEepeHOca CPEJCTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHATBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO W TMPAKTHUECKYIO OOIaCTH
KU3ZHEIEATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, MpEJIaraTh OPUTHHAIBHBIE TIOJIXOJBI M PEIIeHUs,
CTaBUTH MIPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHMUS.

3) pa6ora ¢ nHpopmanmeii:
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OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHUKAX WH(MOpMAINH (TEKCTEe Y4EOHOTO
nocoOus, Hay4yHO-TIONYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX M
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIU3UpOBATh
UHGOPMAIINIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHHS, KPUTUIECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTHBOPEUYUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHITh PA3JIMYHBIE METOJbI MPHU MOUCKE U
oTbope Ouonornueckoit mHGOpPMaIMKM, HEOOXOAMMOM Il BHITIOJTHEHUS Y4€OHBIX
3a/ay;

npUOOpETaTh OIBIT MCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MUCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBbHYIO  (OpMYy  TpEACTaBICHUS
Oouonornueckoit nHPpopMaruu (Cxembl, TpaduKH, AUArPAMMBbl, TAOIHIIBI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KauecTBE CpeAcTBa IMpH pabore ¢
OMOJOrMYeckod HHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nyeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMyibl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISAHOCTH;

BIaJIeTh ~ HABBIKAMH  pAacloO3HAaBaHWUS W 3amUThl  HWH(OpManuy,
UH(OPMAILIMOHHON 0€3011aCHOCTH JTUYHOCTH.

OBgi1aieHUe YHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU /1€ CTBUAMM:

1)o0menne:

OCYIIECTBISITh KOMMYHHUKAIINK BO BCEX c(hepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJOre WM JUCKYCCHU TO CYHIECTBY OOCY>KJaeMoW TeMbl (YMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTENHHO BBHITIOJHEHHS TMpe/iaraeMon
3aJa4uM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3MIMNA APYTUX yYaCTHUKOB
JMaJIora Uik JUCKYCCHH );

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIIEHWS, TMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIui,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILIECHUS U B3aMMOACUCTBHS, MOHUMAThH
HaMEpEeHUs IPYTHX JIIOJIeH, TPOSBIATh YBAKUTEIbHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU hopme GOpMyTHpOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:
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MOHUMATh U KCIMOJb30BaTh MPEUMYIIECTBA KOMAaH/IHOW W WHIMBUAYAJIbHOU
paboThI U pelICHUU OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOJICHCTBUS P PEIICHUN yueOHOM 3a1auH;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)KJI0TO YiI€Ha KOJUIEKTHUBA;

NPUHUMATh L€ COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHIO: COCTaBIISITh IUJIAH JICWCTBUH,
pacnpenensiTh poiau € Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXAATh pPE3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAaue€CTBO CBOErO BKJIAJa M KaXJOr0 Y4YaCTHHUKAa KOMAaHJIbl B
001t pe3yabTatr no pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHMBATh HAEHM C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEJECHUE B PA3ITUYHBIX
CUTYaIUsIX, IPOSIBISATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIMATUBHBIM.

OBJjaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMU JAeHCTBUSIMU:

1)camoopranusanms:

UCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJIeM U HX
pelieHust B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BLIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1I€JIEBbIE U CMBICIOBbBIC
YCTAaHOBKHM B CBOMX JCHCTBUSIX M MOCTYIKAaX MO OTHOLICHHUIO K >KUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO NESITEIbHOCTh, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlayl B 00pa30oBaTEILHOM
NESATETbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATEJIbHO COCTAaBJSATh IUJIAH pEIIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYXHOCTEH U MPEANOUYTECHUIH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paclupsATh paMKU y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TIPOSBICHUIO IMUPOKOW JPYIUIUU B
pa3HBIX 00JIACTAX 3HAHUN, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
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BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOW  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMCTBUHA M MBICIHUTEIBHBIX MPOLECCOB, HX pE3yJIbTaTOB H
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JIA OLICHKH CHUTYyalluu, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HUX
CHUXEHHUIO;

OpUHUMAaTh MOTHUBBI W apryMEeHTbl APYTHMX TMpU aHalu3e pe3yJbTaToB
NeSITENIbHOCTH;

3)npuHsaTHe ceds U APYyrux:

NPUHUMATh ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI U apryMEeHTbl APYrMX TMpH aHalu3e pe3ysbTaToB
NESATeIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA ONITUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.
INPEAMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJIEpkKaHUS ydyeOHOro mpeaMera
«buonorusi» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecreyeHue
npopuiabHOro  0o0ydeHus  oOywarommxcss — Ouojmormr. OHHM  BKJIIOYAIOT:
cnenuduyueckue aas OMOJIOTUH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 1O
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUABI JACSITEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAK)KE B
peanbHBIX KU3HEHHBIX cUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
rojilaM u3y4eHwusl.

[IpeameTHbIe pe3ysbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
Klacce JOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCcTe U poJi OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B
NO3HAHWM  3aKOHOB  MPUPOABI M  pEUIeHMH M[poOieM  palMOHaJIbHOTO
IPUPOAOIIOIb30BaAHUSA, O BKIIAJIE POCCUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
Onooruu;

BJIQJICHUE CHCTEeMOW OHOJIOTMYECKHX 3HAaHUM, KOTOpas BKIJIIOYAET:
OCHOBOITOJIAralIyue OUOJIOTMYECKUE TEPMHUHBI M TMOHATHUS (KU3HB, KIIETKA,
OopraHusM, MeTabolu3M, TOMEOCTa3, CaMOPEryJsIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT W Pa3BUTHE), OHOJOTMYECKHE TEOpPUU
(knerouynas teopusd T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctn 1. Moprana), ydenus (H. W. BaBunoBa — o ueHtpax
MHOrooOpa3uss ¥  NPOUCXOXKACHHUS  KYJIbTYPHBIX  pPACTEHMi),  3aKOHBI
(emmHOOOpa3Us MOTOMKOB MEPBOTO TMOKOJCHUS, PACILEIVICHHs, YHUCTOTHl TaMerT,
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HE3aBUCUMOTO HacienoBanuss [. Menzaens, TrOMOJOTHYECKHX pSAIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. 178 Basunoga), IIPUHIIATIBI
(KOMILIEMEHTApHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TO3HAHUS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAaHUE, H3MEPEHHE,
HaOIr0/IeHHUE, SKCIIEPUMEHT);

yYMEHHE BBIJICIATH CYIIECTBEHHbIE MTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUW, KUBOTHBIX, UEJIOBEKA, IPOIIECCOB >KU3HEACITEIBHOCTH,
IPOTEKAONINX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKUX
poleccoB: 0OMeHa BellecTB (MeTadoJIu3M), MPEeBpALEHUsI SHEPTUU, OpOoKEHUS,
aBTOTPO(HOTO U TeTepOTPOGHOTO THUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeTorenesa, 3MOpuorenes3a, MoCTIMOPUOHAIILHOTO Pa3BUTHS,
pa3MHOXKEHHUsS,  HMHIUBUAYaTbHOTO  DPa3BUTHs  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBJIMBATh B3aMMOCBS3M MEX/Jy OpPraHOMJIaMH KIETKH M HX
(GYHKIIUSMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHeW W WX (QYHKIUIMH, MEXITY
OpraHaMM W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMHA, MEXIY CHUCTEMaMH OPraHOB M WX (QYHKIMSAMH, MEXKIY OSTallaMu
oOMeHa BEelIeCTB, dTallaMi KJIETOYHOTO IIMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PA3BUTHS, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTHIIOM U
dbakTOopaMu cpejibl OOUTAHUS;

YMEHHE BBISBISATh OTIMUNTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIC
pacTeHuH, )KUBOTHBIX U YEIOBEKA,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE AapPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHUKY Ul JOKa3aTeJbCTBAa POACTBA OPraHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYIIIT,

YMEHHE peliaTh OMOIOTHIECKUE 3aa9H, BBISABISATH MPUINHHO-CIICICTBEHHBIE
CBSI3U MEX]y UCCIIETYEMbIMU OMOJIOTUYECKUMU TIPOIECCAMHU U SBJICHUSIMHU, JIeTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOJHATH JIa0OpaTOpPHBbIE M MpPAaKTHYECKHE paboOThI, COOIIOAATH
npaBmiIa Mpu paboTe ¢ ydeOHBIM U JTab0paTOPHBIM 000OPYIOBAaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IMPOBEPATh WX OKCICPUMEHTAIbHBIMU
cpenctBamu, (GOPMYIHPYS I€Jb KCCIEIOBAHUS, AHATU3UPOBATH IOJTYyYCHHBIC
PE3yNbTATHI U IETIATh BHIBOBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIIEIOBATEIILCKOM paboTe IO OHOJIOTHH,
IKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
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nyOJIMYHO  TPEJCTaBIsATh  TOJYYCHHBIC  pPE3yJdbTaThl HAa  YYCHUYECKUX
KOH(EPEHITUSX;

YMEHHE OIIEHHWBATh JSTUYECKHWE AaCHEKThl COBPEMEHHBIX WCCIICIOBAaHUN B
obmacth  OWMOJOTMM W MEIUUMHBI  (KJIOHMPOBAaHHWE,  HCKYCCTBEHHOE
OIUIOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa W CO3JaHHE TPAHCTE€HHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymedl mpodecCHoHaTbHOMI
JESITENLHOCTH B 00JIacTH OWMOJIOTHMH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SICTBA, MHINEBON MPOMBIIUICHHOCTH, YIIyOJIsaTh MO3HABATEIBHBIN
WHTEpEC, HAIIPABJIICHHBII Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH mMpodeccuu u
NPOAODKEHNE OWOJIOTUYECKOTO 00pa3oBaHUS B  OpPraHM3AIUSIX CpPETHETO
po(heCCUOHATFHOTO U BBICIIETO 00pa30BaHUSI.
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IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kontpoabsnsie | IlpakTHyeckne
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bu6nunoreka [JOK
1 Buonorus xak Hayka 1 https://m.edsoo.ru/7f41cc74
bubnunoreka [JOK
2 JKuBBIEe cCTEMBI M X M3y4YEHHE 2 https://m.edsoo.ru/7f41cc74
Bub6nunoreka [JOK
3 buonorus kieTku 2 0.5 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 XuMHYeCKasi OpraHu3aIus KICTKA 10 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Crpoenne 1 QyHKIMH KICTKH 8 2 https://m.edsoo.ru/7f41cc74
6 OOMeH BellecTB U MpeBpalleHue YHEPruu B 9 1 Bubnmoreka LIOK
KIIETKE https://m.edsoo.ru/7f41cc74
7 Hacnencreennas nnpopmanus u 9 05 bubanoreka LIOK
peanu3anus eé B KIeTKe ' https://m.edsoo.ru/7f41cc74
. bubmmoreka IIOK
8 JKu3HEHHBIN MK KITETKH 6 1 https://m.edsoo.ru/7f41cc74
bubnunoreka [JOK
9 Ctpoenue 1 pyHKIMH OpraHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
Bbub6nunoreka [JOK
10 Pa3mMHOXeHME U pa3BUTHE OPTAHU3MOB 8 15

https://m.edsoo.ru/7f41cc74
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T'eneruka — HayKa O HaCJICACTBCHHOCTH U

bu6nunoreka [JOK

11 2 0.5 .
M3MEHUHBOCTH OPraHHU3MOB https://m.edsoo.ru/7f41cc74
Bbub6nunoreka [JOK
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://m.edsoo.ru/7f41cc74
Bbub6nunoreka [JOK
13 3aKOHOMEPHOCTH U3MEHUUBOCTH 6 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
14 l'eneruka yenosexa 3 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
15 Cenexuyst OpraHu3MoB 4 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
16 buorexHomorus u cuHTETHYECKass OMOIOTHS 4 https://m.edsoo.ru/7f41cc74
bu6munoreka [JOK
17 PesepsHoe Bpems 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 13
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V.

HOYPOYHOE ININTAHUPOBAHUE

10 A KJIACC
KoimuecTBo yacoB Jlata usydyeHusi | JJIEKTPOHHbIe
Ne H(ppoBbIE
Tema ypoka uupp
n/n Beero Kontpoasbnslie | [IpakTnueckue o0pa3oBaTe/ibHbIE
padoThbI padoThI Ilinan dakr pecypcbl
1 buonorus kak KOMIUIEKCHAs HayKa U 1 bubnuoreka IIOK
KaK 4aCTh COBPEMEHHOI0 00IIECTBA https://m.edsoo.ru/7f41cc74
. bu6mmoreka [{OK
2 JKuBbIe cucTeMbl M X CBOMCTBA 1 https://m.edsoo.ru/7f41cc74
3 VYpoBHEBast OpraHU3aIus KUBBIX 1 bu6anoreka IIOK
CUCTEM https://m.edsoo.ru/7f41cc74
4 Hcropust OTKpBITUS U U3YYEHUS 1 bubmuorexa [{OK
KJICTKH. KHeTOqHaﬂ TeopH;{ https://m.edSOO.rU/7f41CC74
MeToabl MOJIEKYISIPHOU U bubmoteka [JOK
Kj1eTouHol ononoruu. [Ipakruyeckas https://m.edsoo.ru/7f41cc74
pabota «3ydyenue MeTo 0B
) KJIETOYHOM OHMOJIOrUH 1 0.5
(xpomatorpadusi, sexTpodopes,
nuddepeHnraibHoe
neHtpudyruposanue, [1L[P)»
5 Bbu6munorexa [JOK
6 XHMHYECKHH COCTAB KICTKH 1 https://m.edsoo.ru/7f41cc74
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 bu6mmoreka [JOK
OMOJIOrHYEeCKas PoJlb https://m.edsoo.ru/7f41cc74
8 Oprannveckue BenecTBa KIeTKU — 1 0.5 bubnuoreka [JOK
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6enxu. JlaboparopHas pabota
«O0bHapyxeHue OETKOB € MTOMOIIBIO
KAUeCTBEHHBIX PEAKLUN»

https://m.edsoo.ru/7f41cc74

CoiicTBa, KJIacCHpUKAINI U

Bbu6munorexa [JOK

9 (yHKIMY GENKOB https://m.edsoo.ru/7f41cc74

10 OpraHuyecKre BEIecTBa KIETKH — bubmoreka IIOK
YIJIEBOIBI https://m.edsoo.ru/7f41cc74

11 OpraHnuyecKre BEIIecTBa KIETKH — bubmoreka IIOK
JTUTIVTBI https://m.edsoo.ru/7f41cc74
Hyxnennossie kucnotsl. JJHK u bubmuorexa [{OK
PHK. JIabopaTtopHas pabora https://m.edsoo.ru/7f41cc74

12 «MccnenoBanne HyKIIEHHOBBIX 0.5
KHUCIIOT, BBIJICTICHHBIX U3 KIJIETOK
pa3IMYHBIX OPTaHU3MOBY»

13 Crpoenue u pynkunu ATD. [Ipyrue bubnuorexa LIOK
nykineosuarpudocharsr (HTD) https://m.edsoo.ru/7f41cc74
CexBennpoBanue JIHK. Meronst bu6moreka [JOK

14 TCHOMUKH, TPAHCKPUTITOMHKH, https://m.edsoo.ru/7f41cc74
IPOTEOMUKH

5 bub6mmnorexa [JOK

15 MeTozet CTpyKTYpHO# Guonorum https://m.edsoo.ru/7f41cc74

16 Tunel knerok. [Ipokapuornyeckas bubmuoreka LIOK
KJIeTKa https://m.edsoo.ru/7f41cc74
CrpoeHue 3yKapuOTHIECKON KIETKH. bubnuoreka [JOK

17 [TpakTtuyeckas pabora «M3yuenue 0.5 https://m.edsoo.ru/7f41cc74
CBOMCTB KJIETOYHOH MEMOpaHBI»

5 bu6mmoreka [{OK

18 [ToBepXHOCTHBIN anmapar KJIETKH

https://m.edsoo.ru/7f41cc74
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OnHOMEeMOpaHHbIE OpPraHOUIbI
kieTku. [Ipaktuyeckas pabora

bu6nmnorexa [JOK
https://m.edsoo.ru/7f41cc74

19 0.5
«3yueHne IBUKEHUS [IUTOILIA3MbI B
PaCTUTENBHBIX KIIETKAX»
[TonyaBTOHOMHBIE OpTraHOU/IbI bubnuoreka [JOK
KJIETKU: MUTOXOHIPUM, IIIACTHIBL. https://m.edsoo.ru/7f41cc74
20 JlaGopaTopHas pabora 05
«HccnenoBanue mia3mMonusa u
JETIa3MONN3a B PACTUTEIBHBIX
KJIETKaX»
bu6mmoreka [IOK
21 HememOpanHble opraHouabl KIETKU hitps://m.eds00.ru/7f41cc74
bu6mmoreka [JOK
22 Crpoenue u Qpynimu sapa https://m.edsoo0.ru/7f41cc74
CpaBHHUTENIbHAS XapaKTEPUCTUKA bubnuoreka [JOK
23 KJIETOK DYKapHOT. HaG()paTopHag 05 https://m.edsoo.ru/7f41cc74
pabota «l3ydeHune cTpoeHus KIETOK
Pa3IMYHBIX OPTAaHU3MOBY
AccuMmIIALNS U JUCCUMUIISIUS — bubamnoreka [IOK
JIBE CTOPOHBI MeTabomu3Ma. Tursl https://m.edsoo.ru/7f41cc74
24 oOMeHa BemectB. JlabopaTopHas
pabora «/3yueHne KaTaluTHIECKOM
aKTUBHOCTH (PEpMEHTOB (Ha IpUMEPE
aMuUJIa3bl WIKM KaTala3bl)»
DepMEHTAaTUBHBIN XapaKTep peakLuu bubmuoreka [IOK
KJIETOYHOr'0 MEeTa00IU3Ma. https://m.edsoo.ru/7f41cc74
25 Jlaboparophas padora «/3yuenue 0.5

(dbepMEeHTaTUBHOTO paCIIETIIICHHS
MepoKCHUIa BOIOPOJia B
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PACTUTCIIBHBIX U )KUBOTHBIX
KJICTKax»

BCHKI/I'aKTI/IBaTOpBI n OeNKu-

bu6mmoreka [JOK

26 MHTUOHTOPEI https://m.edsoo.ru/7f41cc74
. bubnuoreka ITOK
27 ABTOTPOQHBIN THIT OOMEHA BEIECTB hitps://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
28 DorochHTe3 https://m.edsoo.ru/7f41cc74
Xemocunres. JlaboparopHas pabora bubnuoreka [IOK
29 «CpaBHEHHE TIPOIIECCOB 0.5 https://m.edsoo.ru/7f4lcc74
(doToCcMHTE3a U XEMOCHHTE3a
AnHaspoOHbIe OpraHu3Mbl. Bujisl bu6muoreka [IOK
30 Oposxenus. JlabopaTopHas pabora https://m.edsoo.ru/7f41cc74
«CpaBHEHHE TIPOIECCOB OPOKEHUS U
JIBIXQHUSD)
31 AdpoOHBIE OpraHU3Mbl. DTaIlbI bubmuorexa [{OK
3HEPreTHYecKoro ooMeHa https://m.edsoo.ru/7f41cc74
DHeprusi MeMOpPaHHOT O IpaueHTa bubnmnorexa [IOK
32 npotoHoB. Cunre3 AT®: padora https://m.edsoo.ru/7f41cc74
nporoHHOM AT®-cunTa3bl
bub6nunoreka [JOK
33 Peakiiu MaTpuyHOro CuHTE3a https://m.edsoo.ru/7f41cc74
34 Tpanckpunuus — MaTpUYHBINA bu6muoreka LIOK
cunTes PHK https://m.edsoo.ru/7f41cc74
. bubmuoreka LIOK
35 Tpancaauus u e€ sTarbl https://m.edsoo.ru/7f41cc74
36 Koauposanue amuHOKHCIIOT. Poh bubnmoreka [{OK
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pubocoM B OrocuHTe3e Oenka

https://m.edsoo.ru/7f41cc74

OpFaHI/I?»aLII/ISI réHomMa y npokapuoT u

bu6mmoreka [{JOK

37 3YKapHOT https://m.edsoo.ru/7f41cc74

38 MornekyisipHbIe MEXAHU3MBbI bubnmnoreka [HIOK
JKCIPECCUU TEHOB Y 3YKApUOT https://m.edsoo.ru/7f41cc74
Bupycbl — Heknerounbie popmbl bubnuoreka [IOK

39 KHU3HU U OOJIUTaTHBIE TTAPA3UTBHI. 05 https://m.edsoo.ru/7f41cc74
[IpakTuueckas padora «Co3nanue '

MOJIESIN BUpYyCa»

40 BupycHrie 3a6oneBanus yenoBeka, bu6mnoreka IIOK
JKUBOTHBIX, PACTEHUI https://m.edsoo.ru/7f41cc74
HanorexHomoruu B OMOJIOTUH U bu6mmoreka [{JOK

41 METUITIHE https://m.edsoo.ru/7f41cc74

. bubnuoreka LIOK
42 KH3HEHHBIA KT KIIETKH https://m.edsoo.ru/7f41cc74
5 bub6nunoreka [JOK

43 Marpuramii craTes IHK https://m.edsoo.ru/7f41cc74
Xpomocomsl. Jlaboparopnas pabora bubnmoreka [JOK

44 «M3yueHne XpoMOCOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/7f41cc74
MUKpOIIpenapaTax»

Bbu6munorexa [JOK

45 HleneHue KIETKH — MATO3 https://m.edsoo.ru/7f41cc74
Tuns! knerok. Kaprokunes u bubmmnorexa [IOK
nutokunes. JlaboparopHas padota https://m.edsoo.ru/7f41cc74

46 «Habmonenne MuTO3a B KIIETKAX 0.5

KOHYMKA KOpEIKa JIyKa (Ha TOTOBBIX
MUKpOIIpernaparax)»
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PGFYHHHI/IH JKHU3HCHHOI'O IMKJIa

bu6nmnorexa [JOK

47 .
KIIETOK https://m.edsoo.ru/7f41cc74
bubmuoreka IJOK
48 Opranmsm kak eiMHOe 1enoe https://m.edsoo.ru/7f41cc74
Tkanu pactenwuii. JlaboparopHas bubnmorexa [JOK
49 paGOTa ((I/ISY‘ICHI/IC TKadeln 05 https://m.edsoo.ru/7f41cc74
pacTeHuin»
TkaHU )KUBOTHBIX U YEJIOBEKA. bubnuoreka [JOK
50 JTaboparopHrast pabora «3yuenue 0.5 https://m.edsoo.ru/7f41cc74
TKaHEH KMBOTHBIX»
Opransl. CHUCTEMBI OpTaHOB. bubnuorexa [JOK
51 JlaboparopHrast pabora «3yuenue 0.5 https://m.edsoo.ru/7f41cc74
OpraHOB I[BETKOBOT'O PACTECHUS
bu6mmoreka [JOK
52 Ornopa Tena opraHnu3MoB https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
53 JlBIOKeHIE OPraHN3MOB https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
54 Iuranue oprannszmon https://m.edso0.ru/7f41cc74
IIuTaHue MO3BOHOYHBIX KUBOTHBIX. bu6nunorexa [JOK
55 HI/II_HCBapI/ITeJ'IBHaH CHUCTEeMA https://m.edsoo.ru/7f41cc74
YelioBeKa
bub6mmnorexa [JOK
56 JlbIxanme OpranusMos https://m.edsoo.ru/7f41cc74
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U bubmuoreka IJOK
yenoBeKa https://m.edsoo.ru/7f41cc74
58 TpaHcriopT BEMIECTB y OPraHU3MOB bubnuoreka [JOK
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KpOBeHOCHaSI CHUCTCMA ITO3BOHOYHBIX

bu6mmoreka [{JOK

59 JKIBOTHBIX U HeJIOBEKA https://m.edsoo.ru/7f41cc74
bub6maunoreka [JOK
60 Beliesnienue y opraHusmos https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
61 3amuTa y OpraHu3mMon https://m.edsoo.ru/7f41cc74
bub6nunoreka [JOK
62 MMMyHHas chcTeMa YeloBeKa https://m.edsoo.ru/7f41cc74
63 Paznpaxumocts u perynsuus y Bbu6munorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41cc74
I'ymopanibHast perynsnus u bubmmnorexa [IOK
64 SHJIOKpUHHAs CUCTEMA KUBOTHBIX U https://m.edsoo.ru/7f41cc74
YeJIOBeKa
bub6mmoreka [JOK
65 ®opMBbI pa3MHOXKEHHS] OPraHU3MOB https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
66 Tlonosoe pasmHozkeHHe https://m.edsoo.ru/7f41cc74
. bubnuoreka ITOK
67 Metios https://m.edsoo.ru/7f41cc74
["amerorenes. O6pa3oBanue u bubmoteka [JOK
pa3BUTHE MONOBLIX KIETOK. https://m.edsoo.ru/7f41cc74
68 JlaGopartopHas pabota «/3yueHue 0.5
CTPOEHUSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENapaTax»»
69 WHauBuIyaibHOE pa3BUTHE bubmuoreka [JOK

OpTraHU3MOB — OHTOI'CHE3

https://m.edsoo.ru/7f41cc74
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3akiajKa OpraHOB U TKaHEU U3

bu6nmnorexa [JOK

70 3apOIBIIIEBBIX THCTKOB https://m.edsoo.ru/7f41cc74
Poct u pa3BuTHE KUBOTHBIX. bubmuoreka [IOK

71 JlaGopaTtopHas pabora «BrisiBIeHne 05 https://m.edsoo.ru/7f41cc74
IIPU3HAKOB CXOJICTBA 3apO/bILIEH
MO3BOHOYHBIX KHBOTHBIX)

Pa3zmHoOxeHME U pa3BUTHE PACTECHUI. bubmmnoreka [IOK

72 JlaboparopHas pabora «CtpoeHue 05 https://m.edsoo.ru/7f41cc74
OpPraHOB Pa3sMHOKEHUS BBICIINX
pacTeHuin»

73 Hcropust CTAHOBIICHUS M Pa3BUTHS bubnnoreka IOK
IeHETUKU KaK HayKH https://m.edsoo.ru/7f41cc74
OCHOBHBIC TTOHATHS U CUMBOJIBI bu6mmoreka [JOK

74 reHeTuku. JlaboparopHas pabora 05 https://m.edsoo.ru/7f41cc74
«/Ipo3oduna kak 0ObEKT
FEHETUYECKUX UCCIIEI0BAaHUI
3aKOHOMEPHOCTH HACJIEI0BAHUS bubnuoreka [JOK
npu3HakoB. MoHOrubpuaHoe https://m.edsoo.ru/7f41cc74

75 ckpemuBanue. [Ipakruueckas padbora 05
"N3yueHune pe3ynbTaToB
MOHOTHOPHIHOTO CKPEUIUBAHUS Y
npo3o¢pubr”

76 I{uTonornyeckrue OCHOBBI bubmuoreka [JOK
MOHOTHOPHIHOTO CKPEITUBAHHUS https://m.edsoo.ru/7f41cc74
AHanmu3upyloiee CKpenmBaHue. bubnuoreka [JOK

" Henonnoe nomunupoBanue https://m.edsoo.ru/7f41cc74
JurnbpuaHoe CKpelrBaHue. bubmmnorexa [IOK

78 IIpaktuueckas pabora «M3ydyenue 0.5 https://m.edsoo.ru/7f41cc74

pe3yabTaToB TUTHOPHUIHOTO
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CKpPELIMBAHUSA Y APO30(DUIBI»

IuTonornyeckrue OCHOBBI

bu6mmorekxa [JOK

9 ,I[I/IFI/IGpI/I,I[HOFO CKpEIIMBaHUS https://m.edsoo.ru/7f41cc74
80 CrerieHHOE HacJIeIOBaHUE Bbu6munorexa [JOK
IPU3HAKOB https://m.edsoo.ru/7f41cc74
81 XpOMOCOMHas1 TEOpHsI bubmmnorexa [IOK
HACJICICTBEHHOCTH https://m.edsoo.ru/7f41cc74
bu6mmoreka [[OK
82 I'enenxa nona https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
83 I'eHOoTHI KaK IEIOCTHAS CUCTEMA https://m.edsoo.ru/Tf41cc74
84 I'eneTnYeCKU KOHTPOJIbL Pa3BUTHS bubnuorexa LIOK
pacTeHui, KUBOTHBIX U YEIIOBEKA https://m.edsoo.ru/7f41cc74
H3MeHYnBOCTH pU3HAKOB. Bubl bubamnoreka [IOK
85 HU3MEHYUBOCTHU https://m.edsoo.ru/7f41cc74
bub6nunoreka [JOK
86 MomuprkanuoHHas H3MEHIHBOCTh https://m.edsoo.ru/Tf41cc74
BapuauvoHHbIN psif U BapUaLlMOHHAS bu6muoreka LIOK
kpuBas. Jlaboparopnas pabota https://m.edsoo.ru/7f41cc74
87 «HccnenoBanne 3aKOHOMEPHOCTEN 05
MOJIM(PUKAIIMOHHOW N3MEHYUBOCTH. '
ITocTpoenue BapraMOHHOTO psiia U
BAPUALIUOHHOM KPUBOI»
I'eHoTunuyeckas U3MEHYUBOCT. bubnuoreka [JOK
88 https://m.edsoo.ru/7f41cc74
KombOunatuBHast U3MEHUNBOCTD /M. -
89 MyranuroHHas U3MEHYUBOCTb. 05 bubnmoreka [JOK

[IpakTuueckas pabora «Myrtanuu y

https://m.edsoo.ru/7f41cc74
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Npo30¢huIIbl (Ha TOTOBBIX
MUKpoIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlHOHHOT O

bu6mmoreka [JOK

90 npoiiecca. DMUTCHETUKA U https://m.edsoo.ru/7f41cc74
SMUTCeHOMHKA
I'eneruka yenoseka. [IpakTuueckas bubmoteka [JOK

91 pabota «CocTaBlieHIE U aHATN3 0.5 https://m.edsoo.ru/7f41cc74
POJIOCIIOBHOI

. bubnuoreka LIOK

92 MeTozp! Me IMIHHCKOH T'eHETHKH https://m.edsoo.ru/7f41cc74
3HaueHNE MEAULIMHCKON I'eHETUKH B but6munoreka [JOK
MPENOTBPALIEHUH U JICYEHUNU https://m.edsoo.ru/7f41cc74

93 IeHETUYECKUX 3a001eBaHui
YyeJioBeKa
OCHOBHbBIC TTOHATHS CEJICKITUU. bu6mmoreka [JOK

94 JlaboparopHas pabora ((I/I?,yllf’:Hl/Ie 0.5 https://m.edsoo.ru/7f41cc74
COPTOB KYJBTYPHBIX PACTCHHH U
NOPOJI AOMAIIIHUX >KUBOTHBIX»
MeTonbl ceneKIMOHHOI paboThI. bubmmnorexa [IIOK

95 JlaboparopHas pabora «/3yuenue 0.5 https://m.edsoo.ru/7f41cc74
METOJIOB CEJIEKIIUUA PACTCHUIN»
JlocThXKeHHUs CeNeKIuy pacTEHU 1 bubnuoreka [JOK

96 *KHUBOTHBIX. [IpakTHueckas pabora https://m.edsoo.ru/7f41cc74
«IIpuBuBKa pacTeHHI»
CoxpaHeHune, u3yueHue u bubmuoteka [JOK

97 HCII0JIb30BaHUE TeHETUUECKUX https://m.edsoo.ru/7f41cc74
pecypcos

98 buorexHoorus Kak Hayka U oTpaciib 05 bubnuoreka IIOK

npousBoAcTBa. [Ipaktuyeckas pabora

https://m.edsoo.ru/7f41cc74
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«M3yuenne oObeKTOB

OMOTEXHOJIOT U
99 OcHOBHbIE HaNPaBICHUS 1 bubmuorexa [{OK
CUHTETUYECKON OMOJIOrNH https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
100 XpoMOCOMHas U TeHHas HHKCHEPUS 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
101 MenuiuHCcKre OMOTEXHOIOTHH 1 hitps://m.edsoo.ru/7f41cc74
102 PesepsHblit ypok. [IoBTOpeHue, 1 bubnuoreka [IOK
00001IeHNe, CHCTeMaTH3aus 3HAHN https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
i 102 135

[NPOI'PAMM
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JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHULUUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 20.10.26 14:55 (MSK)
YYPEXXAEHMUE "CPEQHSASA OBLLLEEOBPA3OBATEJIbHASA LLIKOJIA N24 UM.

FTEPOS1 COBETCKOIO COHO3A B.J1. CABEJIbEBA" TOPOA CYJAKA

PECMYBJIMKU KPbIM, BasunkuHa EsreHus BnagummnpoBHa
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