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. HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueO6HOMY mipeamety "buonorusa" (mamee - 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 (efepanbHOli padoyueii mporpaMMbl BOCIIUTAHHUS.

VYuebnsiii npenmet «bruonorus» yrinyonéunoro ypoBHs uzydenus (10 kimacchor)
SIBJIIETCS OJIHUM U3 KOMIIOHEHTOB IpeAMETHON oOnactu «EcTecTBEHHO-Hay4YHbIE
npeametb». CoriacHo mnonoxkenussMm PI'OC COO mnpodunbHble yueOHBIE
OpeiIMeThl, HW3y4yaeMble Ha YIIYOJIEHHOM YypOBHE, SIBISIIOTCA  CIOCOOOM
muddepeHman  0OOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
MpPU3BaHbl OOECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPoeCCUOHANIBHBIM U BBICIITUM oOpazoBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH ObITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O0pa30BaTE/IbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O0 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEHN, CIOPTOM WJIM BOCHHBIM JETIOM.

[Iporpamma no yuebnomy npeamery "buoniorusa" ga€t npencrapieHue o nenu
U 33/7]a4ax MU3y4yeHus yyeOHoro mpeamera «buonorus» Ha yriiyOJI€HHOM YpOBHE,
omnpenensieT o00s3areNbHOe (MHBApUAHTHOE) MPEJAMETHOE COJEpKaHUe, €ro
CTPYKTYPUpOBaHHE MO pas3fejiaM M TeMaM, paclpeaesieHne Mo Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN oOy4daronuxcs. B mporpamme mo 6uoJioruu peajin3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3y4YEHHEM OHMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy MPOCMATPUBACTCS  HAMPABIEHHOCTh  HA
NOCJEeAYIONlee pa3BUTHE OWUOJOTMYECKUX 3HAHMM, OPUEHTUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  DKOJIOTHYECKOTO
MBIIIJIEHUS, TIPEJICTABICHUH O 3J0pPOBOM 00pa3e JKU3HHU, HA BOCIIUTAHUE OEPEIKHOTO
OTHOILICHHS K OKpY>Karollel IpupoHOi cpene. B mporpamMme o OMOJIOTUU Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeameTra «buomorus» B pealrndzaiuu
tpeboBannit ®I'OC COO k MIaHUPYEMBIM JHYHOCTHBIM, METAMPEIMETHBIM U
IPEIMETHBIM pe3ybTaTaM 00y4eHus U B QOPMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEILHON JIESITEIbHOCTH OOydYaloIIMXCsl 1O OCBOCHHUIO COJACpKAHUS
OroJOornYecKoro 00pa3oBaHus Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHusl.

VYuebnniii npenmer «buonorus» Ha ypoBHE cpeaHEro oOIero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIE M OPUEHTHUPOBAH Ha PACIINPECHUE
U YTIIyOJIeHUE 3HAHUKM 00y4arouXxcs 0 5KMBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHON U
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KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHU PA3BHUTHS, TCHETHKH, CEIICKIUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buomorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOLIMXCS K TMOCJIEAYIOIIEMY IOJIYyYE€HHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccronanbHoro obpazoBanus. OCHOBY €ro COAEpkKaHUsI COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TP  HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3JeJI0B OMOJOTMU HAa YPOBHE OCHOBHOTO
oOmiero obOpaszoBanusi, B 10 Kiaccax 5TWM 3HAHUS MOJy4yaroT pas3BuTHe. Tak,
pacuIMpeHbl W YriIyOsieHbl OMOJOTMYEecCKHWe 3HAHUA O PACTEHMSIX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOpbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEAYIOIIEro
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpamus OMOJIOIrMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMU 3HAHUSAMHM, MOJYUYEHHBIMU OOYYAIOIIUMHUCS TPU U3YYCHHUH
(bu3MKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA TOAXOJAbl K HW3YyYEHHUIO OHOJIOrHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliy, IBOJIIOIIMN OPraHUYECKOT0 MHpa Ha 3emJie,
COXpaHeHUs1 OMOJIOTUYECKOTO pa3HOOOpa3us mianeTsl. Tak, B 10 kinacce nuzyvarorcs
OCHOBBI MOJICKYJIIPHOW W KIETOYHOM OHOJIOTUU, AMOPHOJOTHUU U OHOJOTHH
pPa3BUTHS, TEHETUKU M CEJEKLIHMH, OMOTEXHOJOTMH M CUHTETUYECKON OMOJIOrHH,
AKTyaJIM3UPYIOTCSl 3HAaHUA OO0ydYaromuxcsi Mo OOTaHHMKE, 300JI0TMH, aHATOMHH,
(U3HOI0TUH YeTIOBEKa.

VYueOnblii npeamer  «buonorus»  npu3zBaH  00eCHEYUTh  OCBOEHUE
00yJarouMHCs OMOJIOTUYECKUX TEOPUIN U 3aKOHOB, HJIEH, MPUHIIUIIOB U MPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, TIOMYJISIINH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH, MPUKIAIHBIX ACMIEKTaX OMOJIOrHYeCKUX 3HaHUU. J[yis
pa3BUTUS U TOJACpPKAHHUS HHTepeca OO0y4aroumxcs K OHOJOTHU Hapsiay co
3HAYUTEIbHBIM 00bEMOM TEOPETHUECKOIO MaTepHalia B COACpKAHUH MPOTrpamMMbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS U Pa3BUTHS
TOW WM UHOM 001acTy OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B peLICHHE BaKHENUIITNX OMOIOTMYECKUX U SKOJOTHYECKUX TPOOIIeM.

Lenb uzydenus: yueOHoro npeamera «buonorus» Ha yriyOJéHHOM YPOBHE —
OBJIQZICHUE  OOYYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETEeHHE YMEHHM
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UCIOJIb30BaTh TU 3HAHUS B (OPMUPOBAHWU MHTEpPECa K OMpeNeIEHHON 00IacTH
npodeccHoHaNbHON NEeATeTbHOCTH, CBSI3AHHOW C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTO 3aBe/ICHUs JIJISl IPOJOJIKEHUST OMOJIOrMYeCKOro 00pa3oBaHusI.

JlocTiwkenue 1enu  u3ydeHus ydyeOHoro mpeameTra «buornorus» Ha
yrayOia€HHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOUTUMUCS CUCTEMbl OMOJOTMYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHHH, MHOTroo0pa3uu U OCOOEHHOCTSX OHMOJOTMYECKUX CHUCTeM (KJIETKa,
OpraHu3M, MONyJslus, BUA, OUOTreoleHos3, ouocdepa); 0 BbIIAIOMIUXCS OTKPHITUAX
Y COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHUH;

O3HAaKOMJIEHHME OOYy4YaloIMXCd C METOJaMH TMO3HAHUS >KUBOM MPUPOJIBI:
UCCJIEIOBATEIbCKUMH  METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJSIpHOM W
KJIETOYHOM OMOJOTUU, SMOPUOJIOTHH U OMOJIOTUU PA3BUTHUS, TEHETUKU U CEJICKIIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWOJIOTHM, MaJCOHTOJOTUM, HKOJIOTHH);
METOJIAMH CaMOCTOSITEJIBHOTO TPOBEACHUSI OMOJOTMYECKHX HCCIEAOBAHUM B
naboparopuu W B npupoae (HaAOMIOJEHUE, U3MEPEHUEe, HAKCIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJIcHHEe OOYyYarOU[MMHUCS YMEHHUSIMHU: CaMOCTOSITEIbHO  HAaXOJUTh,
aHAJIM3UPOBAaTh M HCIOJB30BaTh OHMOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAIbHO-3KOHOMUYECKHMMH U  3KOJOTHYECKUMHU
npoOiieMamMH 4eJI0BEYeCTBa; OLIEHMBATh IOCIEACTBHS CBOEH JEATEIBHOCTH IO
OTHOILICHUIO K OKpY’Kalolled NpUpogHON cpese, COOCTBEHHOMY 3JI0pOBbIO U
3[0POBBIO  OKPYXKAIOLIUX  JIOJIeld; OOOCHOBBIBaTH W COOMIOJATh  MEPBI
npo(PHIaKTHKY MH(PEKIMOHHBIX 3a00J€BaHUi, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus 0€30MaCHOCTH COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallusiX TMPUPOJHOTO U TEXHOTEHHOTO  XapakTepa;, XapaKTepu30BaTh
COBPEMEHHbIEC HAYYHBIE OTKPBITUS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIINXCSI HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX CITIOCOOHOCTEH B
IpollecC€ 3HAKOMCTBA C BBIIAIOUIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSMU B OWMOJOTHM, pEHIaeMbIMHU €10 MpoOiieMaMu, METOAO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHUS, TPOBEACHHSI SKCTICPUMEHTAIILHBIX UCCIICOBAHUH,
pereHus: OMOJIOTHYECKUX 3a/lad, MOJCIUPOBAHUS OUOIOTHYECKUX OOBEKTOB W
IIPOLIECCOB;

BOCIIUTaHUE Y OOYYArOMIMXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIE B
IEJIOM M K OTJCNBbHBIM €€ 00BEKTaM U SBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,
TeHETUYECKOW TPaMOTHOCTH, O0IIIeH KYIbTYphI MOBEICHUS B IPUPOJIC; HHTETPAITUU
€CTECTBCHHO-HAYYHBIX 3HAHUU;



npuoOpeTeHre  0O0y4aroIIMMHUCA  KOMIETEHTHOCTH B pallMOHAJIbHOM
IPUPOJIONIONB30BaHUU (COOIII0OIEHUE ITPABUII TOBEACHUS B IPUPOJIE, OXPaHbl BUJIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U  3JI0POBbBS
OKpyXaromux JoAe (coOmogeHuss wMep NOpodUIaKTUKH  3a00JIeBaHUM,
oOecrieueHrne O€30MaCHOCTH KU3HEIESITEIbHOCTH B YPE3BBIYAMHBIX CUTYaLUsAX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO3ZlaHME  YyCIOBUM  JUIsi  OCO3HAHHOTO  BbIOOpa  0OyHaroMMUCA
UHIUBUIYaTbHON oOpa3oBaTenbHON TPaeKTOPUH, CIIOCOOCTBYIOIIEH
noclieyoneMy MnpodecCuOHaIbHOMY CaMOOIPEICIICHUIO, B COOTBETCTBUU C
UHAUBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO1iee 4nca0 4acoB, OTBEICHHBIX HA U3yYeHHE OMOJIOTHH Ha YTiyOJIeHHOM
ypOBHE cpeaHero obiiero oopasoanusi, cocrasnger 102 yaca: B 10 kmacce — 102
yaca (3 Jaca B HEJIEINIO).

OT6op opraHu3alMoHHbIX (OPM, METOJIOB U CPEJACTB OOy4YEeHHUS OUOJIOTUH
OCYIIECTBISIETCS C y4€TOM Cenu(PUKN €ro coaep)kaHus W HampaBICHHOCTH Ha
NPOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B  OpPraHHM3AIUSIX CPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTebHBIM yCIOBUEM MTPU 00YUYEHUH OMOJIOTUU HA YIIIyOJIEHHOM YpOBHE
ABIISIETCS TIPOBEJCHHUE JTA0OPATOPHBIX M MpakThdeckux pador. Taxxke ydactue
00y4aromuxcs B BHITIOJHEHUH MPOCKTHBIX U y4eOHO-MCCIEN0BATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEACTISETCS YIUTEIEM Ha OCHOBE UMEIOIINXCSl MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



I1. COILEPKAHHUE YYEBHOI'O IPEJIMETA
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: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apsen, I'. Mengnens, B. . Bepnanckuii, U. I1. ITaBnos, 1. 1. Meunukos, H. H.
Basunos, H. B. Tumodees-Peconckuii, [Ix. Yorcon, ®@. Kpuk, /1. 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, PA3IPaKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alu >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KIETOYHBIM,
TKAHEBBIH, OpraHW3MEHHBIN, NOMYJIAIMOHHO-BUOBOM, HKOCHUCTEMHBIN
(buoreoneHoTuyeckmii), OmochepHsiii. Ilporecchl, MPOUCXOIAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOro. JKu3Hb Kak (hopMa 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 mnepemMeHHoW. [lmanupoBanue »skcnepumeHTta. [locraHoBka 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: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJIOB IIPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA 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  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. DAEKTpOHHasT MUKpockonusi. Kongoxanvhas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

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

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

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ ponb Kak pacTBOpHUTEIS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPErysaIuu. MuHEpallbHbIC BEIECTBA KJIETKH, UX OMOJIoTHYecKast posib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

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



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

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCTBA. Knaccudukarus munuaos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. O0mIMe CBOMCTBA OMOJOTUYECKUX MEMOpaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

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

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE IEPEHOCUUKH, UX (DYHKIIMH B
Kietke. [pyeue nyxneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuOMoOseKkyl. Mooeruposarue
CMpyKmypwvl U QYHKYutl OUOMONEKYN U UX Komniekcos. KomnvromepHiii ousain u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Hoptpertst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnus, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pactipenenenne XUMHUUECKUX 2JIEMEHTOB B HEXKUBOW IIPUPO/IEN,
«PacnpenieneHue XUMHUYECKUX JIEMEHTOB B JKMUBOU MPUPOJIE.

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 MoJieKysl JunuaoBy, «HyKiIenHOBbIE KHCIOTBIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peaKIuiny.

JlabopaTopHasi pabdora «VccienoBaHue HyKJIEMHOBBIX KUCTIOT, BbIJIEJIEHHBIX
U3 KJIETOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

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



CrpoeHure MpoKapuoOTHUECKOM KiIeTKH. KieTouHas cTeHKa OaKTepHuil M apXei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpoPHONW U aBTOTPOGHON MPOKAPHUOTUYECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenne u HyHKIIMOHUPOBAHKUE dyKapuoTHUUeCcKoi kieTku. [1ma3zmMarnyeckas
MeMOpana (masmanemma). CTpyKTypa Ijia3MaTudeckoi MemOpaHbl. TpaHcHopT
BEIIECTB Uepe3 MIa3MaTuuecKyto MeMOpaHy: accuBHbIN (nuddy3us, odneryéHuas
muddy3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
NUHOIMTO3, (Paroruro3. Jk3omuTo3. Kierounas crenka. Ctpykrypa U QyHKIHUH
KJIETOYHOUM CTEHKHU PacTeHH, rprOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kieTkd. OqHOMEeMOpaHHBIC OPTaHOUIBI KIIETKH: dHAoIIa3MaTnyeckas cetb (DI1C),
anmapar [ oJbJKW, JIM30COMBI, HMX CTPOCHME | (QYHKIMU. B3anmMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouoB KieTku. CTpoeHHe TIpaHyIsIPHOrO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['akuit (arpanyIsspHbIN ) SHAO0IIIA3MAaTUYECKUI PETUKYITYM.
Cekperopnas ¢ynkuust annapara [onbxu. Moougukayus benkos 6 annapame
Tonvoorcu. Copmuposxka benkos 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX ki1eTok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
Ipoucxooxcoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpUM u mnactul. llepBuunsle,
BTOPUYHBIC U CIIOKHBIC TNIACTUAB (POTOCUHTE3UPYIOMINX SYKAPUOT. XJIOPOTIACTHI,
XPOMOIIIACTHI, JEUKOIIIACTHI BHICIIMX PACTEHUM.

HememOpannbie opranouabl kiaetku CTtpoeHue M (PyHKIIMM HEMEMOpPaHHBIX
OpraHOM]IOB KJICTKH. Pubocomsl. IIpomesrxcymounvle Quramenmo.
MukpodunaMeHTsl. AKmuHosvle Muxkpoguiamenmol. MBIIEYHBIC  KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
mutoruiazmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
byakuu. SAnepHbiii  O0enkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPaCHONIOKECHHE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKku 6 mumose. AHoephbiil
Mpaucnopm.

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

JdemMoHcTpanuu



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

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepUalbHBIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTuueckas padora «l3ydeHue CBOUCTB KICTOYHON MEMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckas padora «/3yueHue IBHKEHUS IIUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIATINS U JUCCUMUIIALIMS — JIBE CTOPOHBI MeTabom3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecneueHue kieTku: npespaiienue AT B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Metabonmn3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JICHCTBUS.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATUBHBIX
peakiuii OT pa3IM4HbIX (DAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
NUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
gomocunmesa. [IpogykTHBHOCT (poTOCHHTE3a. BrinsiHue pa3nuyHbIx (pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

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 MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIN O0JIE3HEH.

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

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax omonornyeckoro okucienus. [{uknnueckue peakimuu. OKUCIUTENIBHOE
dbochopunupoBanue. Iuepausn memobpannozo epaduenma npomoros. Cunmes ATD:
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paboma npomouuou ATD-cunma3zvl. IlpenmyniecTBa a’poOHOro myTu oOMeHa
BEIIECTB Tepel aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpetsr: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHnas padorta «/3ydyeHne KaTaTuTH4eCKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHue mpoiieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peannsanus HacieacTBeHHOW MH(opmanuu. ['eHeTnyeckuii
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

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

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (®. Kako0, XK. Mano). MozexynsapHnvie mexaHuzmovl IKCNPeccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

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.

Bupycnsbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pacteruii. CITN/, COVID-19,
COIMAJIbHBIC U MEUITUHCKHUE MPOOIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYPHLIX OUuoI02u4eckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 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. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekawlux B uHTepdaze. [loAroTtoBka KIETKH K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUUECKUI) TIEPHOIbI UHTEP(DA3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTAapPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIEIbHOCTD.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3za. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTUIl. JIUTJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — MUTO3. CTauy MUTO3a U POUCXOASIINE B HUX ITPOLIECCHI.
Tunbl Muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynamusa mMutoTHUecKkoro nukia KieTku. lIporpammupyemasi kiaerouyHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIHMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughghepenyuposku, cmapenus u euberu kiemox. «l{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMmbl: «Ku3HEHHBIM LUK KIETKW», «Mutosyn, «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIETKax
KOPEUIKa JIyKay.

JlaGoparopHas padora «3yuenne = XpOMOCOM  Ha  TOTOBBIX
MHUKPOIPENapaTaxj».

JlabopaTopHasi pa6ora «HaOmoaeHne MUTO3a B KJIIETKaX KOHIMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MHUKpPOIIpEnaparax).

Tema 9. CTpoenue n GpyHKINHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EeHHOCTH CTPOCHUS U KU3HEACITEIHHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCTH, IPYTHE
npoTUCThl. KoJIOHHanbHbIE OPraHU3MBI.
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B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactennii. TUIbI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTpoeHus, (QyHKUMA u
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKIUN WU
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 pacrennit. CKeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKeyneT. CTPOSHUE U TUIIbI
COE€JIMHEHUS KOCTEH.

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

[Tutanue opranu3moB. llornomenne Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [lutaHue  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKJIETOUHOE MuIIeBapeHue. [IuTtaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie kene3bl. [luineBapurtenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /pIxarenbHasi MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOKHEHUE CTPOCHUS JETKHX TMO3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MIIEKOTIUTarONuX. Perymsmus aerxanus. J[prxarenbapie 00bEMEL.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemwecTB y KHUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHsl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyru kpoBooOpalieHusi. IBOJIOLHUOHHbBIC
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Briaenenue y oprann3mos. Belenenue y pacteHuil. Bolienenue y )KuBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeiaeHus. DuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KaK MEXaHU3MbI paOOThl OpraHOB BbIAeNeHUSA. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIACIUTEIBHOM cUCTEMamu. BblaeneHue y
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MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHHE
HeppoHa. OOpa3oBaHUE MOYHU Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3aIIUThl. OUTOHIUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesneid. UMmyHHast cuctema 4denoBeka. KieTouHblit u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KiIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
OJTHOKJIETOUYHBIX OpraHu3MoB. Takcucsl. PazapaxuMoCTh U perynsuus y pacTEHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJTIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIIeNbl TOJIOBHOIO MO3Ta IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKemne3pl BHAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMocBA3b
HEPBHOW M SHJAOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl LIBETKOBBIX PACTEHUI,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBbsie cuctembl», «CTpoeHue ctelsy,
«CtpoeHue JNUCTOBOM IMIIACTUHKWY», «TKaHM >XKUBOTHBIX», «CKENET 4YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOCHas cucremayn, «JlpIxarenbHas

CHUCTEMa, «HepBHas CHUCTEMA, «Koxay, «Mpleunas CHUCTEMA,
«BplenurenbHas CUCTEMa», «ODHJOKpPHHHAs cuctema», «CTpOEHHUE MBIIIIBDY,
«Ammynurter»,  «Kuiieunomonoctusie», «CxeMa  NHUTaHUS  PacTEHUN,

«KpOBEHOCHbBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUPBD,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cuctema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENnapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpPOTpENapaThl TKAaHEH, PaKOBUHBI MOJUTFOCKOB, KOJUICKITUU
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HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyioBaHUE JJIs1 IEMOHCTPALlMU TOYBEHHOTO U BO3yIIIHOTO MUTAHUSI PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOoJ1 IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
IBIXATEJIbHBIX JBUKEHUM, MOJIENI TOJIOBHOTO MO3Tra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne OpraHoB UBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHokeHHEe ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecnosioro  pa3MHOXKEHHUSA:  [OYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KIeTkW, win rametsl. Meio3. Craaun
Mmero3a. [loBegenue xpomocoM B Meiioze. KpoccuHrosep. bruomorndecknii cMbICI
M€No3a W TOJOBOr0 mpouecca. Melo3 U ero Mecro B KU3HEHHOM LHKIIE
OpraHU3MOB.

IIpenzaponsliieBoe pazputue. I'amerorenes y ;xuBOTHbBIX. 11010BbIE KeEne3bl.
OO0pa3oBaHue U pa3BUTUE MOJOBBIX KiIeTOK. CriepmaTorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMSI: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgpocenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Cragum >MOpuUOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenuwe. Tumbr  npoOGreHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMHUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(ractpysisinust). 3aKiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIECTOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMIMOJICHCTBUI TE€HOB. BnmsHue Ha 3MOpHOHANTBHOE PA3BUTHE PA3IAYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuoHansHbIl Tiepuon. [Ipsmoe u
HenpsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U YesnoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHUS
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y JKMBOTHBIX U yenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pactenuil. ['ameroput u crnopodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuit. OOpa3zoBaHue CIIop B Mpoiiecce Merio3a. ['amerorenes
y pacteHuid. OIUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISILUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHJOMOHAIb, «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHue Tuapb», «Meio3», «Xpomocomel», «l'amerorenes», «CtpoeHue
SIMIEKJIETKU U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mnArymkmn», «JlBOWHOE OIUIONOTBOPEHUE Y IBETKOBBIX PACTEHHUIN»,
«CtpoeHne ceMsH OJHOJOJBHBIX M JBYJIOJIBHBIX PacTeHUI», «KU3HEHHBINA UK
MOPCKOM KamycThl», «  KU3HEHHBIN LIUKII MXa», « KU3HEHHBIN LIUKJI TATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHUE: CBETOBOM MHUKPOCKON, MHKpOMpenaparsl SUIEKIECTOK H
CIIEpMAaTO30UI0B, MOJIEIb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HA FTOTOBBIX
MHUKPOTIPENapaTaxy».

IIpakTuyeckass padora «BpisiBlieHUE NOPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTuka — Hayka 0 HaCJeJACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoOB

HcTopus cTaHOBIIEHUS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menzens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. KonenioBa, H. M. BaBunosa, A. H. benoszepckoro, I'. /[. Kapneuenko,
10. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHSITUS U CUMBOJIBbL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUlelIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PEUECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YACTAS JIMHUSI, THOPHU]IBI, TEHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu
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[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuubl U cxembl: «MeToIbl TeHETUKI», «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3odumina Kak OOBEKT T'€HETHYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaenss — 3aKOH

eAMHO00pa3us rTHOpUIOB MepBoro nokoieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IpU3HAKOB. LlUTOsIOrMueckre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemuBanue. [I[poMexyTOuHbI XapaKTep HAcJIEIOBaHMUS.
Pacmiennenue npu3HakoB MpY HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HacJieI0BaHus IpU3HAKOB. L{UuTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHOe HacieoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJEOBAaHWE TI'€HOB, HAPYLIEHHWE CLEIUICHUS MEXIY T'€HaMu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS NOJIA. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII W reTeporaMeTHbI Moi. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. Ilnenorponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onucras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PU3HOJIOTMYECKUX  MPOLIECCOB, TIOBEIEHUS W  KOTHUTHBHBIX  (DYHKIIMIA.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmyeckue acmeKkTbl KOHTPOJIS U
MU3MEHEHMS HaCJIEICTBEHHON MH(OPMALIMK B TIOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil 1 BTOpoil 3akoHbl Mennens», «Tpertnii 3akoH
Menpens», «AHanu3upymollee ckKpelmuBaHuey», «HemonHoe noMUHMpOBaHHEY,
«CremnyieHHOEe HaclieOBaHUWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka Imosay,
«Kapuotunn 4enoBeka», «Kapuotun gpozoduib», «Kapuotum nOTHIBD,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMo1eiCTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
ruOpuIOB TEPBOrO IMOKOJEHUS UM PACIIEIUICHUS TPU3HAKOB, MOJENb JUIs
JEMOHCTpAlMA 3aKOHA HE3aBUCHMOIO HACJIEIOBAaHMS IPU3HAKOB, MOJEIb A
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JEMOHCTPAlMH CLEIJICHHOTO HACIEI0BAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynabTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y Ip030DUIbD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. Buabl
VU3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass HW3MEHUYUBOCTb. Poib cpeasl B (HOpMHUPOBAHUU
MoauUKAIMOHHON M3MeHUMBOCTH. Hopma peakiuu mpu3Haka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAIMOHHON
VU3MEHUYHUBOCTHU.

I'eHoTUnM4eckass 3MEHUYUBOCTh. CBOMCTBA T€HOTUNMMYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
T€HETUYECKOr0 pa3Ho00pasus B Mpejiesiax 0JJHOro BUIA.

MyTanmonHasi HM3MEHYMBOCTh. BHIbl MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUATOIUIa3MaTH4YecKkue mMytanuu. CoMaTHYeCKHWe M MOJOBble MyTanuu. [IpuyumHbI
BO3HMKHOBEHUS MyTauuil. MyTareHsl W WX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MPOILEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacinenctBeHHOM u3MeHunBocTH (H.M. BaBuioB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka U 3INUCEHOMUKA, PONb ONUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

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

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
W3MECHUYHUBOCTB, «KomOnHaTuBHAS U3MEHYUBOCTHY, «Merio3y,
«OmnogoTBopeHuey, «I'eHeTnueckne 3a00eBaHUs YeTOBEKa», « Buabl myTammii.

O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIPHl KOMHATHBIX PacTCHH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHUYMBOCTH. llocTpoeHue BapHalMOHHOTO psia U
BAPUALIMOHHOU KPUBOM.
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IIpakTuueckas padora «Mytamuu y Apo3odunsl  (Ha  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun yenoseka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T'€HOMA
4yeyjloBeKa.  MeToapl  M3Yy4EeHMsT TEHETHMKHM  YEJIOBEKa: I'eHEaJOrM4eCKuH,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIUPOBAHKUE, B TOM YHUCJIE C MOMOIIBIO
[MI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YelloBeKa. [ eHHbIe 1 XpOMOCOMHBIE
0oJie3HM 4yelnoBeKa. boJie3HW C HaCeICTBEHHOW MPEeaApacIioNioKEHHOCTBIO.
3HaueHUE MEAMIIMHCKON T€HETUKHU B MPEJOTBPALICHUH U JICYEHUH T€HETHYECKHUX
3a0osieBaHUM uenoBeka. MeauKO-TeHETUYECKOoe KOHCYJbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE aCIEKThbl UCCIENOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl TOBBIILIEHHONW YYBCTBUTEJIBHOCTH YENOBEKAa K
($u3MUEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO0 OKpY’Karolle cpeabl. I'eneTnyeckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuupbl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUs T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus u ceseKIrs. 3apOKICHUE CEJIEKIIMN U JOMECTUKALMU. Y YEHUE
H. U. BaBunoBa o LleHTpax HOpOMCXOXIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuil. Poiib cenexkuuu B CO31aHUM COPTOB PACTEHUH U IIOPOJ KUBOTHBIX. COpT,
OpOJIa, IITaMM. 3aKOH T'OMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHON N3MEHUYNBOCTH
H. W. BaBunoga, ero 3HaueHue Jjis CEICKIIMOHHON PadOTHI.

Meronabl ceneKUMOHHOM padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcnsiTanne
npou3BoanTeNel Mo moToMcTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OLEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ oMoIIIbIo aHanm3a JJHK.

HcKyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PagnanmoHHbBIN 1 XMMUYECKUN MyTareHe3 Kak NCTOYHUK MYTallMM Y KyJIbTYPHBIX
¢opm opranusmoB. lcnonb3oBaHHE T€HOMHOIO PEJAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK m1st momydeHus uCX0HOTO MaTepHuaa Jijisi CeIeKIIUU.

[Tonyuenue IIOJIMIUIONIOB. Bnyrpusunosas ruOpuan3anms.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelllMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunmsauus. Ilpeomonenue Oecroaus
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MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH ISl CO3/]aHUsl HOBBIX COPTOB U TUOPHJIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JHCUBOMHBIX 8 Yeasiax VIVYULeHUs
CYyuecmeyiomux U Co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUcle C
NpUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHOI02ULL.

JdeMoHcTpanuu

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

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKUX PSAOB B HACIEACTBEHHON M3MEHUYHMBOCTH,
«Metogpl cenexkuumn», «OTnanéanas rudpuauzanus», «MyrareHesy.

JlaGoparopnas padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JIOMAIIIHUX JKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue METONOB CENEKIIUA PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIMM PACTEHUN H
KUBOTHBIX (Ha CEJNIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo0rust ¥ CHHTeTHYECKAs1 OMOJIOTHSI

OOBEKThI, HMCHOJb3yEMbIE B OHOTEXHOJOTHH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTEpUCTHKA. TpagunuonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHNEe, IMOJIYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHONENHE. Mukpoouoigorndeckuii cuHTe3. OOBEKTHl MHKPOOHOIOTHYECKHX
TexHonorui. [Ipon3BoacTBO Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOrMid U MHCTPYMEHTOB II€JICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIINECS B IPUPOIe OMOCHHTETHUECKHUE MTYTH.

Knerounass mnxxkenepusa. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
K®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIUMS ¥ COMATHYCCKUN
smOpuorene3. lcronp3oBaHue TrarjiouJOoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmume. Mcnoav3oeanue MOHOKIOHANIbHBIX U NOAUKAOHATbHbBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMUEKJIETOK U KJIOHUPOBAHUE XKMBOTHBIX. METOJI TpaHCIUIAHTAUMU SIAEP KIIETOK.
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Texnonozuu 0300posneHus, KyIbMusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMmYP.

XpoMOcOMHasE W TeHHass WHKeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [locrrenomuas nudposas meauuuaa. TTHP-
JMarHoCcTUKa. MeTaboJIOMHBIN aHaiu3, TeHOLUEGHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. M CIONb30BaHHME CTBOJIOBBIX
kiaeTtok. TaprerHas Tepanus paka. 3D-OmoumkeHepus s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TpEXMEPHOro OMOMpHHTHHTA U ckaddosauHra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

CoznaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus: KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMacHBIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcronab30BaHuE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTrounas nHxxeHepus», «['eHHas HHKEeHEPUs».

JlabopaTopHnasi padora «/3yueHrue 00bEKTOB OUOTEXHOJIOTUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKHUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaxKHEHIIAs MPOU3BOJAUTENIbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO).
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I11. IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIbTATBI

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

B cTpykType TMYHOCTHBIX Pe3yJabTaTOB OCBOCHHSI MPOTPAMMEI IO OMOIOTHH
BBIJICJICHBI CIEAYIOLINE COCTABIIAIOIIME: OCO3HAHUE OOYYaIOIUMHUC POCCHUICKOMN
IpaXTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETLHOCTH
U CAMOONPENETEHUI0, Hamuyue Mmomueayuu K OOy4eHHI0  OHOJIOruw,
yenenanpasiienHoe pazeéumue BHYTPEHHUX YOEKICHUH JWYHOCTH Ha OCHOBE
KJIIOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPAAUIUN DPa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKaMH, TMPUCYIIUMHU CHCTEME
OMOJIOrMUeCcKOro 00pa3oBaHus, Hanuyue npasoCco3HaHUs YKOIOTUIECKON KyIbTYypHl,
CNOCOOHOCMU CMABUMb TIENIA U CTPOUTD KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOECHUS MPOTPaMMbl IO OMOJIOTHH JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JAEATEIBHOCTH B COOTBETCTBHM C
TPaJULIMOHHBIMU POCCUNUCKUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, NPUHATHIMH B OOIIECTBE MpaBWIaMH MU HOPMaMH
IOBEJICHUS! U CIOCOOCTBYIOT IIpolLiecCaM CaMOIIO3HAHHUS, CaMOBOCIUTAHUS U
caMOpa3BUTHUS, pPAa3BUTUS BHYTPEHHEH MO3WIMUHU JIMYHOCTH, MNATPUOTH3MA U
YBKEHUS K 3aKOHY U NPABOMOPSAKY, YEIIOBEKY TpyAa U CTaplieMy IOKOJIEHHUIO,
B3aUMHOTO YBaXCHHs, OEpEHOr0 OTHOLIEHUS K KYJIbTYPHOMY HACJIEIUI0 |
TpaJuLMsIM MHOTOHallMOHalIbHOrO Haponaa Poccuiickoit denepanuu, npupose u
OKpY’Karollel cpene.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS YyuyeOHOro mnpenmera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCsl PyKOBOJICTBOBAThCS
c(OpPMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, [O3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIECTBa, paCHIMpEHUE >KU3HEHHOTO
OTbITA U ONbITA JEATEIBHOCTH B MPOIECCE PEaJTU3allMi OCHOBHBIX HalpaBiCHUI
BOCIIMTATENBbHOMN AEATEIbHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpaIaHCKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIINK 00YJarOIIeTrocst Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUIMCKOTO OOIIEeCTBa;

OCO3HaHWE CBOMX KOHCTHTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHHE 3aKOHA
Y TIPABOTIOPSIIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3/IAHNN YIEOHBIX
NPOEKTOB, pEIICHWH Yy4eOHBIX ¢ TIO3HABATENbHBIX 3a/1a4, BBINOJTHECHUU
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 YOSKACHUSIMHU, KYyJIbTYPHBIMU IIEHHOCTSIMHA 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
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOM JEATEIBHOCTH,

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUUCKON IpaKJaHCKOW UIGHTUYHOCTH, TAaTPUOTU3MA,
yBaXXEHUsSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTHU nepen PoauHoit, ropaoctu
3a CBOM KpaH, CBOIO PonauHy, CBOM S3BIK U KYJBTYpPY, IIPOLUIOE U HACTOSALLIEE
MHOT'OHAIIMOHAJIBbHOr 0 Hapoaa 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 U
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) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHUE 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 IOCTPOCHUE YCTOWIMBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'0 TMPHUHATHS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBUH C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKIIOYAs ICTETUKY ObITa, 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, CTPEMJICHUE
IPOSIBIISATH KAYECTBA TBOPUYECKOW JTMYHOCTH;

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

MMOHUMAaHHME 1 peaii3aliys 3I0pOBOro 1 6e30macHoro odpasa ,Ku3HH (310pOBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHAbIXa, peryasipHas (Qu3nuyeckas aKTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOI0 M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE UEHHOCTH TMPaBWJI HWHIUMBUAYAJbHOIO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIHUX 3I0POBbIO U KU3HU JIIOJICH;

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

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOJIIOOUE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UHTEpEC K pa3iudHbiM cdepaM MmpodecCUOHATBLHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

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

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTHYECKH 1E71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHSI DKOJOTMYECKOM KYJbTYphl: MPUOOPETCHUE OMbITA
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBLHOTO XapaKTepa HKOJOTHYECKUX MpOOJIeM W TyTed ux
pelieHus;

CIOCOOHOCTH UCTIONIB30BATh MPHUOOpETAEMBbIE TIPU U3YUYECHUH OUOIOT Y 3HAHUS
U yMEHHS TIpH PEIICHHH TpoOJieM, CBS3aHHBIX C  PaAlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIlPaBJICHHBIX Ha COXPAaHEHHUE pPAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOIATONMPHUATHBIE DKOJIOTHUYECKUE MOCIEACTBUS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;
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HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHM U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIMKYJITYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM KYyJIbTYphl Kak CpEACTBa
B3aUMOJCICTBHS MEXIY JIFOJAbMU U NTO3HAHUS MUPA;

NOHUMaHUE Cchneuu(puKu OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJlu B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpeiCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPUPObl, YeJIOBEKa U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEecypcHble  MpPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJIA U3 INIO0ANbHBIX IKOJIOTHUYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIIEHNUA OOMIeN KyJbTYpbl, €CTECTBEHHO-HayYHOW TI'pPaMOTHOCTH, KakK
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHUSI SIBIICHUA OKPYXAIOIIEr0 MUpa U MPOUCXOIAIIUX B HEM HM3MEHEHUH,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C IIEJIbI0 OJYYE€HHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpodyieM B peaibHBIX )KM3HEHHBIX CUTYalUsX;

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

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUN IO OHOJOTHMU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE pe3yiIbTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorus»
BKITIOYAIOT: 3HAYUMBIE I  (POPMHUPOBAHUS MHPOBO33PCHHSI O00YJAIONTUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIE TTOHATHS, OTpaKarolue
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa W CHENU(PHUKYy METOJO0B IIO3HAHMS,
UCIIOJIb3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SBJICHHE, TPOIIECC,
CUCTEMa, HAy4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCClIeI0BaHue, HAaOJI0IeHNEe, I3MEPEHHUE, SKCIICPUMEHT | APYTHE); YHUBEPCATbLHbBIE
ydeOHbIe JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, pETYJISTHBHBIC),
obecrieunBaronme GpopmMupoBanre GyHKIIMOHATHLHON TPAMOTHOCTH U COIMAIBHON
KOMITETEHIIMM  OOYyYaIoOMUXCs; CHOCOOHOCTh  OOYYarOMIMXCS — HMCIOJIb30BaTh
OCBOCHHBIC MEXKIUCIUTIIINHAPHBIC, MUPOBO33PEHUYECKIEC 3HAHUS M YHUBEPCATLHBIS
y4eOHbI€ IEUCTBUS B MO3HABATEIILHON U COLIMATILHOMN IIPAKTUKE.

B pesynbTaTe u3yuenus OMoJIOTHH Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHms
y oOyuaromerocs OyayT chopMupoBaHbl TO3HABATEIbHBIE YHUBEPCAIBHBIC
yueOHbIe JCHCTBUS, KOMMYHHKATUBHBIC YHUBEpCAJIbHBIC YyUeOHBIC ICUCTBUS,
PETYISTUBHBIC YHUBEpPCATbHbIE YICOHbBIC JCHCTBHUS, COBMECTHAS ACSITEIHHOCTD.

MeramnpeaMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIETo
0o0pa30BaHus JIOJKHBI OTPaXKaTh:

OBnagenne YHUBEPCAJTbHBIMU y4eOHbIMH NM03HABATEJbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JAeHCTBHUS:

CaMOCTOATENbHO  (OPMYJIHMPOBATH W AKTyaIM3UpOBaTh  MPoOIIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUW TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHanuza, CUHTE3a, CPaBHEHHUsI, KjaccuduKauu, 000011IeHNs ), pACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHSTHM (BBIACNATh UX XapaKTEpHbIE NMPHU3HAKH, YCTaHABIUBATD
CBSI3U C JIDYTUMU MOHSTUSIMU);

ONpeNeNsITh LeNu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThI JACITCIHHOCTH C TIOCTABICHHBIMHU LEIISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS U 0ObsICHEHUS! (DaKTOB U SIBJIICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKIIFOUCHHS,;

IMPUMEHSTh CXEMHO-MO/IEITBHBIC CPEACTBA TSI TPEACTABICHHS CYIIECTBEHHBIX
CBA3¢H W OTHOIICHWH B U3YYaeMbIX OHOJOTHYECKUX OOBCKTaX, a TaKKe
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OPOTUBOPEUYMIA PA3HOrO pOJA, BBIABICHHBIX B PA3NIUYHBIX HH(OPMAILIMOHHBIX
VCTOYHUKAX;

pa3pabaTeiBaTh IUIAH PEIIEHUs NMPOOJEMbl C YYETOM aHaIM3a MMEIOIUXCS
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATH U BBINOIHSTH pabOTY B YCIOBUSIX peajIbHOTO, BUPTYAJIbHOIO
Y KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHUA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAaMM  paspelieHus NpodiieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3aa4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTalud, NpeoOpa3oBaHUI0O M MPUMEHEHUIO B y4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YUEOHBIX U COLIUATIbHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUPOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITh [IPUYMHHO-CJIEACTBEHHBIE CBS3M W aKTyaJIM3WpOBATh 3aJayvy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTb apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPXKACHUH, 3a/1aBaTh MAPAMETPbl U KPUTEPHUH PEILICHHUS;

AHAIM3UpPOBATh IIOJYYEHHBIE B XOAE€ PEUIECHUs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJIATh LIEJICHANPABICHHBIM TMOUCK MEPEHOCAa CPEICTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENBHYI0 M MPAKTHUYECKYIO0 00jacTu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIU3UPOBAThH
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UHGOPMAIINIO Pa3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUIECKU OLICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM ISl BBHITIOJTHEHHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
ouosiornvyeckoi nHGopmaluu (CxeMbl, rpaduKu, TMarpaMMbl, TaOJIUIIBI, PUCYHKHU U
Jpyroe);

UCTIONb30BaTh HAy4YHBIA SI3BIK B KadyecTBE CpeACTBa mpu pabore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJCTh  HABBIKAMH  pPACTO3HAaBaHWSA W 3alUTBl  WH(pOpMaIuHy,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJOre WM JUCKYCCHU TO CYHIECTBY OOCYXJaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlui,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJCH, MIPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme hOpMyITHpOBaTh CBOM BO3PAKCHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJIH30BaTh MPEUMYIECTBAa KOMAHIHON W WHIWBHUIYATHHOU
paboThI IPU pEIICHUU OMOTOTUYECKON MPOOIIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
WHTEPECOB U BO3MOXXHOCTEH KaKI0T0 YIeHa KOJIJICKTHBA;
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NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJJIOT0 YYaCTHUKA KOMAaH/Ibl B OOIIHiA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, TPOSABIIATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMH PEryJATUBHbIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHOJOTMYECKHX 3HAHUU 1IeJIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JCHCTBUSX U MOCTYIKAaxX MO OTHOIICHHUIO K JKHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEILHOM
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEIILHO COCTABJIATH IIJIaH PELICHHS] TPOOIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEAOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

paciupsATh paMKy y4eOHOIro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHHUII;

JIeJIaTh OCO3HAHHBIN BEIOODP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelLIeHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpUIAEMbIX JICHCTBUA M MBICIUTEIbHBIX MPOLECCOB, MX pE3yJbTaTOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU JIJIsl OLEHKH CUTYyalluH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHUKEHHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE CeOsT M IPYTrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

IPUHUMATh MOTHBBI M apryMEHTbl JAPYIMX TpPH aHAIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYTOTro YeJIOBEKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS COJEpX aHUS Y4eOHOro mpeaMera
«buonorus» Ha yriyONEHHOM YpOBHE OpPHUEHTHUPOBaHbI Ha oOecredeHue
npodunbHoro  oOyuenus  oOydawommxcss  Owonmoruu. OHHM  BKIIIOYAIOT:
cnenuduyueckue A OMOIOTUH HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUIO0 3HAHUM, BHUJIBI JIESITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B PA3IMUHBIX YU4E€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
rojiaM U3y4eHHusl.

[IpeameTHbIe pe3ynbTaThl OCBOEHUA ydueOHOro mpeamera «buonorus» B 10
KJlacce OJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUA O MeCT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOM KAapTUHBI MUpPa, B
NO3HAHWM  3aKOHOB  TPHUPOABI M  pEHIeHMH M[poOJieM  palrOHaIbLHOTO
IPUPOAOIIONIH30BaHHUSA, O BKIIAJE POCCUMCKUX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE
Oouosoruu;

BJQJICHHUE CHCTEMOW OHOJIOTMYECKHX 3HAaHUM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAral0IINe OUOJIOTMYECKUE TEPMHUHBI M TMOHATHUS (3KU3Hb, KIIETKA,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIeICTBEHHOCTh, M3MEHYUBOCTb, POCT M Pa3BUTHE), OMOJOTHUYECKHE TEOPUU
(xnerouynas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnenacTBeHHocth T. Moprana), ydenus (H. W. BaBunoBa — o weHtpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€ AMHOOOpa3Hs
NOTOMKOB MEPBOT0 IOKOJEHUS, PACIIEIUICHUsl, YUCTOThl TaMeT, HE3aBUCHUMOTO
HacnenoBanusa [. Menzaens, rOMOJIOTMYECKMX PSAJOB B  HACIEACTBEHHOMU
u3meHunBocty H. Y. BaBunosa), npuHIunbl (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJaMH HAyYHOIO MO3HaHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUAX KUBBIX OOBEKTOB (OMHCaHUE, U3MEpPECHHUE,
Ha0JII0/IeHHE, SKCIIEPUMEHT);

30



YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U UEJIOBEKA, CTPOECHUSI OPraHOB M CUCTEM
OpraHOB pPACTE€HUM, >KUBOTHBIX, YEJIOBEKa, IHPOIECCOB IKU3IHEACITEIbHOCTH,
OPOTEKAIOLIMX B OpraHU3Max PAacTEHUH, *KUBOTHBIX U YEJIOBEKa, OMOJIOIMYECKUX
poueccoB: 0OMeHa BelecTB (MeTabonu3M), MPEeBPALCHUs] SHEPTUU, OpOKEHUs,
aBTOTPO(PHOIO U reTepoTpPOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO33, M€H03a, TaMeTOreHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO PAa3BUTHS,
Pa3MHOXKEHHUS,  WHIUMBUAYaJIbHOIO  pPa3BUTHS  opraHu3Ma  (OHTOIEHE3a),
B3aMMO/IEUCTBUS F€HOB, T'€TEPO3KCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBJIMBAaTh B3aUMOCBSA3M MEXIYy OpPraHOWJAMHU KIETKH M UX
(GYHKIMSIMH, CTPOSHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSIMH, MEXITY
OpraHaMl W CHCTEMaMH OPTraHOB y PACTCHH, XKMBOTHBIX W YEJIOBEKa U UX
(YHKIMAMM, MEXIYy CHUCTEMaMHM OpPraHOB M MX (QYHKUMAMH, MEXKIY dTalaMmu
oOMeHa BeIIeCTB, dTallaMi KJIETOYHOTO IMKJIa U KU3HEHHBIX ITUKIOB OPTaHNU3MOB,
sTanamMu >MOPUOHAIBHOTO Pa3BUTHS, T€HOTUNIOM U (PEHOTUIIOM, (PEHOTUIIOM U
dbakTopaMu cpejibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIC TMPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJHUKY JUIS JOKa3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPy,

YMEHHUE pelIaTh OMOIOTUIECKUE 3a]]a4t, BBISBIISITh IPUINHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIIOTHYECKUMU MIPOILECCAMH U SIBJICHUSIMH, JIEJIaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHHH TOJIyUYE€HHBIX PE3yIbTaTOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE PabdOThl, COONIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaO0paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBbHBIMH
cpeacTBamMu, (QOpMyIUpPYs LeJdb HCCIEIOBAHMS, AHATU3UPOBATH IOJYYCHHBIC
pe3yNabTaThl U I€TaTh BHIBOJBL;

YMEHHE Y4YacCTBOBaTh B y4e€OHO-HCCIICIOBATEILCKONW padoTe MO OMOJIOTHH,
AKOJIOTUM U MEIUIMHE, TMPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYCHHBIE  pEe3ylbTaThl Ha  yYEHHMYECKHX
KOH(EPEHITUSX;

YMEHUE OLIEHWBAaTh 3TUYECKUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
o0acTy OMOJIOTUU U METUIMHBI (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OILUIO0TBOPEHHE,
HaNpaBJI€HHOE U3MEHEHUE TeHOMAa U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuoHaIbHON
JESITENbHOCTH B 00JIaCTH OMOJIOTHMH, MEAULIMHBI, OMOTEXHOJIOTUH, BETEpUHApUH,
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CEJIBCKOTO XO3SMCTBA, MUINEBONM MPOMBIIIIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIN
WHTEPEC, HAMIPABJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
POJOJKEHNE OMOJOTUYECKOTO 00pa3oBaHUA B  OpPraHU3AIMSAX CPEIHETO
po(ecCHOHaNBLHOTO U BBICIIETO 00pa30BaHUS.
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IV. TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aejioB U TeM (undposrbie)
Ne i/m Kontpoabnsie | IlpakTHyeckne
NPOrpaMMbl Bcero o0pa3oBaTtesibHbIE
padoTsbI padoTbI
pecypcsbl
bubmuoreka [JOK
1 Buonorns kak Hayka 1 https://m.edso0.ru/7f41cc74
Bbubnuoreka [JOK
2 /KuBbIe CHCTEMBI 1 UX H3YHYeHHE 2 https://m.edsoo.ru/7f41cc74
Bbubnuorexa [JOK
3 Buosorus xierku 2 0.5 https://m.edsoo.ru/7f41cc74
Bubnuorexa [JOK
4 XuMHUYecKass OpraHu3aIus KICTKH 10 1 https://m.edsoo.ru/7f41cc74
bubmuoreka IJOK
5 Crpoenre u QyHKIMH KIETKH 8 2 https://m.edsoo.ru/7f41cc74
5 OOMeH BelecTB U MPEBpaIICHUE SHEPTUH 9 1 bubnmorexa LIOK
B KJIeTKe https://m.edsoo.ru/7f41cc74
7 HacnencrBennas undopmanus u 9 05 bubnmoreka LIOK
peanm3amus eé B KIeTKe ' https://m.edsoo.ru/7f41cc74
. bu6mnoreka IIOK
8 KU3HEHHBIH KT KITETKH 6 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
9 Crpoenue u pyHKIINH OpraHu3MOB 17 1.5 hitps://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
10 Pa3mHOXeHUE U pa3BUTHE OpraHU3MOB 8 1.5

https://m.edsoo.ru/7f41cc74
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I'enetuka — HayKa O HaCJICACTBCHHOCTU U

bubnuoreka [JOK

11 2 0.5 .
M3MEHUYNBOCTU OPTaHH3MOB https://m.edsoo.ru/7f41cc74
Bubnuoreka [JOK
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://m.eds0o.ru/7f41cc74
Bubnuoreka [JOK
13 3aKOHOMEPHOCTH NU3MEHUYUBOCTH 6 1 https://m.edsoo.ru/7f41cc74
bubmuoreka IJOK
14 l'eneruka yenosexa 3 0.5 https://m.edsoo.ru/7f41cc74
bub6mmoreka [JOK
15 Cenexuus opranusMoB 4 1 https://m.edsoo.ru/7f41cc74
buotexHosorus u CHHTeTHYECKas bubmmorekxa [JOK
16 GHOIOrHS 4 https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
17 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOI'PAMME
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[Tpunoxenue Ne 1

V. MNMOYPOYHOE IINTAHUPOBAHUE
10 A KJIACC
KoimuecTBo yacoB Jlata usydyeHusi | DJIeKTPOHHbIE
Ne u(poBbIe
Tema ypoka uupp
n/n Beero KonTtpoabnbie | [IpakTtuyeckue o0pa3oBaTtejibHbIE
padoTbI padoThI lnan dakT | pecypcsl
1 buonorus kak KOMIUIEKCHAs HayKa U 1 bu6mmorexa [IOK
KaK 4acTh COBPEMEHHOI0 00IIECTBA https://m.edsoo.ru/7f41cc74
. bubmnoreka IJOK
2 JKuBBIE cCHCTEMBI M X CBOWCTBA 1 htts://m.edsoo.ru/7f41cc74
3 YpoBHEBast OpraHu3aIus KUBBIX 1 bubmmoreka IIOK
CHUCTEM https://m.edsoo.ru/7f41cc74
4 HcTopus OTKpBITUS U U3YyYEHUS 1 bubnuoreka [IOK
KJICTKH. KHeTqua;[ TeOpI/Iﬂ https://m.edSOO.ru/7f4lcC74
MeTobl MONEKYJISIPHON U KJIIETOYHOH bubmuoreka [JOK
6uomnoruu. [Ipaktuueckas pabora https://m.edsoo.ru/7f41cc74
5 «3yueHnne MeTOA0B KIETOYHOMN 1 05
Oouonoruu (xpomarorpadus, '
anexkTpodopes, iuddepeHuanbHoe
nentpudyruponanue, [TLP)»
5 bubmnoreka IJOK
6 XUMHIECKHH COCTAB KICTKH 1 https://m.edsoo.ru/7f41cc74
7 MuHepaibHbIe BEIIECTBA KICTKH, UX 1 bu6mmoreka [JOK
OMOIOrHYecKas Pojib https://m.edsoo.ru/7f41cc74
8 Oprannyeckue BEeUIeCTBA KJIETKU — 1 05 bubnunoreka LHOK
6e.]-IKI/I. _Ha60paTopHa;I pa60Ta ' https://m.EdSOO.rU/7f41CC74
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«Ob6Hapyx’eHHe OEJIKOB € TTOMOIIbIO
Ka4€CTBCHHBIX peaKHHﬁ»

CBoiicTBa, KIaccupuKaIusI 1

bu6mmoreka [JOK

9 byHKIMHU GENKOB https://m.edsoo.ru/7f41cc74
Oprannueckue BeUIeCTBa KJIETKU — bubnmnoreka LIOK
10 YIIIEBOJIBI https://m.edsoo.ru/7f41cc74
11 Oprannueckue BEeUIeCTBa KJIETKU — bu6nmoreka [JOK
JTUTIATBI https://m.edsoo.ru/7f41cc74
Hyxnennossie kucnorsl. JJHK n bubmuoreka ITOK
PHK. JIaboparopHas pabota https://m.edsoo.ru/7f41cc74
12 «HccnenoBanrue HyKIEHHOBBIX 0.5
KHCJIOT, BBIJICTICHHBIX U3 KJIETOK
pa3IUYHBIX OPTraHU3MOBY
13 Crpoenne u pynkiun ATO. Ipyrue bub6mmoreka [IOK
HYKHGOSHHTPI/I(I)OC(I)aTBI (HTCD) https://m.edsoo.ru/7f41cc74
CexBenupoBanue JIHK. Meronbt bubnmnoreka [HOK
14 FCHOMHUKH, TPAHCKPUIITOMUKH, https://m.edsoo.ru/7f41cc74
IPOTEOMUKH
5 Bbu6nunorexka IJOK
L MeTozs! CTPYKTYpHOH Guonornu https://m.edsoo.ru/7f41cc74
16 Tunsl kierok. [Ipokapuoruyeckas bubnuoreka [JOK
KJIETKA https://m.edsoo.ru/7f41cc74
CtpoeHune 3yKapruOTHYECKOU KIETKH. bubmuoreka [JOK
17 ITpaktuueckas pabora «M3yuenue 0.5 https://m.edsoo.ru/7f41cc74
CBOICTB KJIETOYHOU MEeMOpaHbI»
. bubnuoreka IIOK
18 [ToBepXxHOCTHBIN anmapar KIeTKU

https://m.edsoo.ru/7f41cc74
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OnHOoMeMOpaHHBIE OPTaHOUIbI
kieTku. [Ipaktuueckas padbota

bu6nunoreka [JOK
https://m.edsoo.ru/7f41cc74

19 0.5
«M3ydeHne NBUKEHUS [TUTOILIA3MbI B
PACTUTEIBHBIX KIETKaX»
[TonyaBTOHOMHBIE OPTaHOMIbI bubmuoreka [IOK
KJIETKU: MUTOXOHIPUM, ILIACTHIBL. https://m.edsoo.ru/7f41cc74
20 JlaGopaTopHas pabora 05
«HccnenoBanue mia3mMonusa u
JETNIa3MONH3a B PACTUTEIBHBIX
KJIETKaX»
bu6mmoreka [IOK
21 HememOpanHble opraHoubl KIETKU hitps://m.eds00.ru/7f41cc74
bu6mmoreka [JOK
22 Crpoenue u Qpynximu sapa https://m.edsoo.ru/7f41cc74
CpaBHHUTENIbHAS XapaKTEPUCTUKA bubmuoreka [IOK
93 KJIETOK SYKapHOT. _Ha60paT0pHa;1 05 https://m.edsoo.ru/7f41cc74
pabota «/3ydeHune cTpoeHust KIETOK
Pa3IMYHbIX OPraHU3MOB)
AccummiAnus U AMCCUMUIISIUS — bu6mmoreka LIOK
JIB€ CTOPOHBI MeTabonu3Mma. THursl https://m.edsoo.ru/7f41cc74
24 obMeHa BemiectB. JlabopaTopHas
pabora «/3yueHne KaTaluTHIECKOM
aKTUBHOCTU (PEpMEHTOB (Ha IPUMEPE
aMIIIa3bl WK KaTanas3bl)»
DepMEHTAaTUBHBIN XapaKTep peakLuu bub6mmoreka [IOK
KJIETOYHOIrO METa0O0IM3Ma. https://m.edsoo.ru/7f41cc74
25 JlaboparopHas pabora «/3yuenue 0.5

(hepMEHTAaTUBHOI O pacIleTyICHUs
HepoKCH/Ia BOAOPOA B
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PACTUTCIIBHBIX W ) KUBOTHBIX
KIICTKax»

BGJ'IKI/I'aKTI/IBaTopH H OeNKu-

bu6mmoreka [JOK

26 UHTHOUTOPBI https://m.edsoo.ru/7f41cc74
. bubmuoreka IIOK
21 ABTOTPO(HBIH THII OOMEHa BeIlleCTB https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
28 DorockHTE3 https://m.edsoo.ru/7f41cc74
Xemocunres. JlaboparopHas pabora bubmuoreka ITOK
29 «CpaBHEHHE TIPOLIECCOB 0.5 https://m.edsoo.ru/7f41cc74
(oTocuHTE3a U XEMOCHHTE3a»
AnaspoOHble Opranu3Mbl. Busl bubmuoreka ITOK
30 Oposxenus. JlabopaTopHas pabora https://m.edsoo.ru/7f41cc74
«CpaBHEHHE TIPOLIECCOB OPOXKEHUS U
JIBIXaHUS
31 AdpOoOHbBIE OPTaHU3MBI. DTarbl bub6mmoreka IIOK
SHEPreTHYeckoro ooMeHa https://m.edsoo.ru/7f41cc74
DHeprus MeMOPaHHOTO TPaJUCHTA bubnuoreka [IOK
32 npoTroHoB. Cunre3 AT®: pabora https://m.edsoo.ru/7f41cc74
npoToHHOU AT®-cruHTa3BI
bubmuoreka [JOK
33 Peakiun MaTpHIHOrO CHHTESA https://m.edsoo.ru/7f41cc74
34 TpaHckpunus — MaTpU4YHbINA bubmuoreka IIOK
cunaTe3 PHK https://m.edsoo.ru/7f41cc74
) Bbubnunoreka [JOK
35 Tpancnsamnus u e€ sTarnbl

https://m.edsoo.ru/7f41cc74
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Koauposanue amunokucnor. Poib

bu6nunoreka [JOK

36 pubocoM B GrocuHTE3E OenKa https://m.edsoo.ru/7f41cc74
37 Opranu3zanys reHoMa y IpOKapHoT U bu6mmoreka [IOK
5YKapuoT https://m.edsoo.ru/7f41cc74
38 MornekynsipHble MEXaHU3MBI bu6mumoreka [IOK
JKCIPECCUU TE€HOB Y 3YKapUOT https://m.edsoo.ru/7f41cc74
Bupycsl — HeksieTouHbIe (hOpMBI bubanoreka LIOK
39 XKHU3HU U O0JIUTaTHBIE apa3UThI. 0.5 https://m.edsoo.ru/7f41cc74
IMpaxtuueckas pabora «Co3mnanue '
MOJIENI BUPYCa»
40 BupycHbie 3a001eBaHMsI YeIOBEKa, bubnmnoreka [HOK
’KUBOTHBIX, PACTCHUIA https://m.edsoo.ru/7f41cc74
a1 HanorexHoioruu B OMOJIOTUYU U Bbu6nunoreka [JOK
MEIUIIIHE https://m.edsoo.ru/7f41cc74
5 Bu6nunoreka [JOK
42 KM3HEHHBIH LMK KIETKA https://m.edsoo.ru/7f41cc74
. bubmnoreka IJOK
43 Marpirmetii curtes IHK https://m.edsoo.ru/7f41cc74
Xpomocomsl. JTaboparopnast pabora bubnuoreka [IOK
44 «M3yueHne XxpoMocOM Ha FOTOBBIX 0.5 https://m.edsoo.ru/7f41cc74
MHUKpOTMpenapaTax»»
bu6mmoreka [JOK
45 HeneHue KICTKH — MHTO3 https://m.edsoo.ru/7f41cc74
Tunsl kinerok. Kapuokunes u bubmuoreka [JOK
46 uuTokuHes. JlJabopatopnas padora 0.5 https://m.edsoo.ru/7f41cc74

((Ha6J'II-OI[eHI/Ie MHTO3a B KJIICTKax
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KOHUYHMKA KOpeIllKa JyKa (Ha TOTOBBIX
MHUKpoOIIpenaparax)»

PGI‘YJ'IHI_[I/ISI JKHN3HCHHOI'O TUKJIAa

bu6mmoreka [JOK

47 -
KIIETOK https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
48 OpranusM KaK eMHOE 1e0e https://m.edsoo.ru/7f41cc74
Tkanu pactenuii. JlaboparopHas bubmoreka [JOK
49 pabora «3y4ueHue TkaHeh 0.5 https://m.edsoo.ru/7f41cc74
pacTeHUIN
TkaHHU )KMBOTHBIX U YEJIOBEKA. bubmuoreka [{OK
50 JIaGopaTopHas pabora «/3yuenue 0.5 https://m.edsoo.ru/7f41cc74
TKaHEH )KUBOTHBIX»
Opranel. CucreMsl OpraHos. bubmuoreka [IOK
51 JTaGoparopHas padora «3yuenne 0.5 https://m.edsoo.ru/7f41cc74
OPTaHOB I[BETKOBOT'O PACTCHHS
bubnunoreka [JOK
52 Onopa Tena opraHu3mMoB https://m.edsoo.ru/7f41cc74
Bbubnunoreka IJOK
53 /{BIoKeHHE OpraHN3MOB https://m.edsoo.ru/7f41cc74
Bbub6nunoreka [JOK
54 Inranne oprannsmos https://m.eds00.ru/7f41cc74
IInTanne mMO3BOHOYHBIX KUBOTHBIX. bubmnoreka IJOK
55 HI/IHleBapI/ITCJIBHaH CHUCTEMA https://m.edsoo.ru/7f41cc74
YEIIOBEKa
bu6mmoreka [JOK
56 JlpIxaHue opraHu3MoB

https://m.edsoo.ru/7f41cc74
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I[leElHI/Ie ITO3BOHOYHBIX ) KNBOTHBIX U

bu6nunoreka [JOK

57 4eJoBEKa https://m.edsoo.ru/7f41cc74
Bbu6nunoreka [JOK

58 TpancropT BemmecTs y OpraHu3MOB https://m.edsoo.ru/7f41cc74
KpoBenocHas cucrema 1mo3BOHOYHBIX bubnmoreka [HOK

59 JKHMBOTHBIX U UeJIOBeKa https://m.edsoo.ru/7f41cc74
bubmnoreka IJOK

60 Beinienerne y oprannsmos https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK

61 3amuTa y OpraHMsMoB https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK

62 VIMMyHHas CACTEMa M€NI0BEKA https://m.edsoo.ru/7f41cc74
63 Paznpaxumocts u perynsuus y bubamnoreka LHOK

OpraHU3MOB https://m.edsoo.ru/7f41cc74
I'ymopanbHas perynsuus u bubmuoreka [IOK

64 SHJIOKPUHHAsS CHUCTEMA KUBOTHBIX U https://m.edsoo.ru/7f41cc74

YyeroBeKa

bubmuoreka [JOK

65 DOpMBI pasMHOXEHHS OPraHA3MOB https://m.edsoo.ru/7f41cc74
Bbubnunoreka [JOK

66 IlonoBoe pasMHOXKeHHE https://m.edsoo.ru/7f41cc74
5 Bbub6nunoreka IJOK

67 Meiios https://m.edsoo.ru/7f41cc74
I'ametorenes. O6pa3oBanue u bu6mmoreka LIOK

68 pa3BUTHE MOJIOBBIX KIETOK. 05 https://m.edsoo.ru/7f41cc74

JlabopaTopnas pabora «3yuenue

41



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

CTPOEHMS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG pa3BUTHUC

bu6mmoreka [JOK

69 OpPraHU3MOB — OHTOTEHE3 https://m.edsoo.ru/7f41cc74

70 3aKJ1ajika OpraHoB U TKaHEH U3 bubnmnoreka LIOK
3apOJIBIIIEBBIX THCTKOB https://m.edsoo.ru/7f41cc74
Poct u pazButHe )XKMBOTHBIX. bubmoreka [JOK

71 JlaboparopHas pabora «Bm;mneime 05 https://m.edsoo.ru/7f41cc74
IIPU3HAKOB CXOJCTBA 3apOJbILICH
[TO3BOHOYHBIX KUBOTHBIX»

Pa3mHOXEHME U pa3BUTHE PACTEHUH. bubnunoreka [HOK

72 JIabopaTopHas pabora «CTpoeHue 05 https://m.edsoo.ru/7f41cc74
OpPTraHOB Pa3MHOXKEHUS BBICIINX
pacTeHun»

73 Hcropust CTaHOBICHMS U Pa3BUTHSA EI/@H/IOTeKa OK
reHeTHKH KaK HayKH https://m.edsoo.ru/7f41cc74
OCHOBHBIC IOHATHUS U CUMBOJIBI Bubmunoreka [JOK

74 renetuku. JlaboparopHas pabora 0.5 https://m.edsoo.ru/7f41cc74
«/Ipo3oduna kak 00BEKT
TEHETHYECKUX UCCIIEI0OBaHUID)
3aKOHOMEPHOCTH HacJIeJOBaHUS bu6nunoreka [JOK
MPU3HAKOB. MOHOTHOpUIHOE https://m.edsoo.ru/7f41cc74

75 ckpemmBanue. [Ipaktuueckas pabora 05
"3yueHne pe3ynbTaToB
MOHOTHOPHUIHOTO CKPELUBAHUS Y
npo3zoduiibr”

76 Ilutonornyeckrue OCHOBBI bubmuoreka [JOK

MOHOFI/I6pHJ1HOFO CKpCUIMBaHHUA

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

bu6nunoreka [JOK

" HemnonHoe TOMHUHUPOBAHKE https://m.edsoo.ru/7f41cc74
JurubpuHoe CKpeluBaHue. bu6mmoreka [IOK

78 [Ipaktrueckas padora «M3yuenune 05 https://m.edsoo.ru/7f41cc74
pe3ynbTaTOB IUTUOPHUIHOTO '

CKPEIMBAHUS Y IPO30(UITBI»

79 [uTomornyeckre OCHOBBI bu6nmoreka [JOK
,I[I/IFI/I6pI/I,Z[H0r0 CerH_H/IBaHI/If[ https://m.edSOO.rU/7f41CC74
CremieHHOe HacIeJ0BaHUE bu6nunoreka [JOK

80 IPU3HAKOB https://m.edsoo.ru/7f41cc74

81 XpoMOCOMHas TEOpus bubmuoreka [IOK
HAacCJICACTBEHHOCTHU httDS://m.EdSOO.rU/7f41CC74

Bbu6nunoreka [JOK
82 I'enernka nona https://m.edsoo.ru/7f41cc74
Bu6nunoreka [JOK

83 ['eHoTHIT KaK 1IETOCTHAS CHCTEMa https://m.edsoo.ru/7f41cc74

84 ['eHeTn4ecKkuit KOHTPOJIb PA3BUTHS bubanoreka LIOK
pacTeHui, ;KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41cc74

85 H3menunBOCTh TpU3HAKOB. Byl bubnnoreka LHOK
U3MEHYUBOCTH https://m.edsoo.ru/7f41cc74

bu6mmoreka [JOK

86 Monu¢uKalioHHas HSMEHTHBOCTD https://m.edsoo.ru/7f41cc74
BapuanuonHnslii psa ¥ BapualdoHHast bu6mmoreka [JOK

87 kpuBas. JlaboparopHas pabora 05 https://m.edsoo.ru/7f41cc74

«MccnenoBanue 3akOHOMEPHOCTEN
MO (PUKAIIIOHHOM U3MEHUNBOCTH.
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ITocTpoeHne BapuallMOHHOIO psiaa U
BApHUALIMOHHON KPUBOM»

I'eHoTHNMUecKass U3AMEHUYHMBOCTD.

bu6mmoreka [JOK

88 KoMOHHATHBHAS. H3MEHUYHBOCTE https://m.edsoo.ru/7f41cc74
MyranuroHHasi U3MEHYUBOCTb. bubmuoreka [IOK
89 IMTpaktrueckas padora «MyTanuu y 05 https://m.edsoo.ru/7f41cc74
npo30(duITbl (Ha TOTOBBIX
MUKpoIIpenaparax)»
3aKOHOMEPHOCTH MYTAIIMOHHOT'O bubnmoreka [JOK
90 nporiecca. DIUTeHETHKA 1 https://m.edsoo.ru/7f41cc74
SIUTEHOMHKA
I'eneruka yenoseka. [IpakTuueckas bubanoreka LIOK
91 pabora «CocTaBlcHIE U aHATIH3 0.5 https://m.edsoo.ru/7f41cc74
POAOCIIOBHOI
5 bu6mmoreka [JOK
92 MeTozbl MEMUMHCKOH TeHETHKH https://m.eds00.ru/7f41cc74
3HayeHNEe MEIUIIMHCKON T'€HETUKHU B bu6mmoreka [JOK
NPEJOTBPALICHUH U JIEYEHUH https://m.edsoo.ru/7f41cc74
93 TreHeTUYEeCKUX 3a00/IeBaHn
YyeJoBeKa
OCHOBHBIC IOHATHS CEIICKITUU. Bbubnunorexka IJOK
94 JlaboparopHas pabora «I/I?.yquHe 05 https://m.edsoo.ru/7f41cc74
COPTOB KYJIBTYPHBIX PACTEHUN U
MOPOJ TOMAIIHUX KUBOTHBIX)
MeTo/b1 CeNeKIIMOHHON paboThI. bubnmnoreka [HOK
95 JIaGopatopHas pabora «/3y4enue 0.5 https://m.edsoo.ru/7f41cc74

METOAOB CCICKIIMH paCTeHHﬁ))
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I[OCTI/I)KCHI/IH CCIICKIIMH paCTeHI/Iﬁ )51

bu6nunoreka [JOK

96 KUBOTHBIX. [IpakTnyeckas pabora 1 https://m.edsoo.ru/7f41cc74
«IIpuBuBKa pacTeHUID»
CoxpaHeHue, u3yuyeHue u bubnmnoreka [HOK
97 WCIIOJIb30BAaHUE T€HETHUECKHUX 1 https://m.edsoo.ru/7f41cc74
pecypcos
buorexHomorus kak Hayka U OTpacib bu6mmoreka LIOK
98 npousBoacTBa. [IpakTudeckas padbora 1 05 https://m.edsoo.ru/7f41cc74
«W3yuenne 00bEKTOB '
OMOTEXHOJIOT UM
99 OcHOBHBIE HaNpPaBICHUS 1 bubnuoreka [IOK
CHUHTETUYECKOU OMOJIOTUU https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
100 XpoMOCcOMHas ¥ TeHHast MHKCHEPHS 1 https://m.edsoo.ru/7f41cc74
Bbubnunoreka [JOK
101 MeuuuHCKHe 6HOTEXHONOTHH 1 https://m.edsoo.ru/7f41cc74
102 PesepsHbrit ypok. [ToBTOpenue, 1 bu6mmoreka LIOK
00001IIeHNe, CHCTEMaTH3alNs 3HAHUT https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
. 102 13.5

I[TPOI'PAMME
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JIucr koppekTHpoBKH padoueii mporpammsbl 10 A kiaacca

[Tpunoxenue Ne 2

No Hara Hara Tema KonunuectBo [IpuunHa KOPPEKTUPOBKHU Crioco® KOppEKTUPOBKH
ypOKa | MO OCH. | (aKT.MpOBEACHUS 4acoB
KTII ITo Hano
IJIaHy

JOKYMEHT MOZMMCAH SMEKTPOHHO MOAMUCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE 25.02.26 19:03 (MSK) CepTudukar 3ED688324202965FCCD93C9E%7983A
YYPEXXAEHME "CPEQHSAA OBLLLEOBPA30OBATEJIbHASA LLIKOJIA N24 UM.

FEPOS1 COBETCKOIO COHO3A B.J1. CABEJZIbEBA" TOPOJA CYJAKA
PECNYBJINKU KPbIM, BasunkuHa EBrenunsi BnagummposHa, JVUPEKTOP




