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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo yudeOHOMy mpeamery "buomorus" (nmanee - OuUOJOTHS) HAa YpPOBHE CpPEAHETO OOIIEro oOpa3oBaHMs
pa3paboTtana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit denepanun»,
dI'OC COO, Konuenuuu npenogaBaHus yueOHoro npeamMera «buosorus» u OCHOBHBIX MOJIOKEHUH (enepanbHOi paboueit
MPOrpaMMbl BOCITUTAHUS.

VYueOnsiii npenmet «buonorus» yriyOnéHHOro ypoBHs usydenus B10 kimacce SIBISETCS OJHUM M3 KOMIIOHEHTOB IPEJIMETHOMN
obnactn «EctectBeHHO-HayuHble TpeameTsl». CornacHo mnonoxenusM GI'OC COO npoduibHble yuyeOHBIE MpPEIMETHI,
u3ydaeMble Ha YrIyOJIEHHOM YpOBHE, SBISIOTCS crnocoOom nuddepeHnuanu oO0ydeHUss Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus HW  TpHU3BaHbl  O0ECMEUUTh TMPEEMCTBEHHOCTh  MEXJY OCHOBHBIM  OOIIMM, CPEIHUM  OOIINM,
cpeaHuM MpodeCCUOHANILHBIM U BBICIITUM 00pa3oBaHHeM. B TO e BpeMs KaxAblid U3 3THX YYEOHBIX MPEIMETOB JIOHKEH OBITH
OPUCHTHPOBAH Ha NPHOPUTETHOE pelIeHne O00pa30BaTEIbHBIX, BOCHUTATEIBbHBIX W PAa3BUBAIOIIMX 3a/1a4, CBSI3aHHBIX C
npodopueHTalueir o0yJaronmxcs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JlacTU HAyYHOT'O 3HAHUS, CBS3aHHOTO C
Ouonoruen, MEUIMHOM, SKOJOTHUEHN, TICUXOJIOTHEN, CHIOPTOM HIIK BOEHHBIM JICJIOM.

[Iporpamma mo ywyeOHoMy mnpenmery "buosnorus" maér npeicTaBieHHE O LEIM M 3ajJadax H3ydyeHUs Y4eOHOro mnpeamera
«buonoruss» Ha yrayOnEéHHOM ypOBHE, ompenenseT o0s3aTenbHoe (MHBapUAHTHOE) TMPEJAMETHOE COJEpKaHHue, €ro
CTPYKTYPHpPOBAHHUE IO pa3zesiaM U TeMaM, pacipeielieHre Mo KiaccaMm, peKOMEHIyeT MOCIe0BATEIbHOCTh U3YUEeHHS y4eOHOT 0
MaTepuaa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JTOTMKUA y4eOHOTro IMpoiiecca, BO3PaCTHBIX 0COOCHHOCTEN
oOydaromuxcsa. B mporpamMmme mo Ouoioruu peaan3oBaH MPUHIMUIT MPEEMCTBEHHOCTH C M3Y4Y€HHEM OHOJOTMM Ha YPOBHE
OCHOBHOTO o00miero oOpa3oBaHus, Oyaromapsi 4YeMmy MPOCMATPUBACTCS HAMPaBICHHOCTh HA TMOCJIEIYIONIEe pa3BUTHE
OMOJIOTUYECKUX 3HAHHM, OPUCHTUPOBAHHBIX HA (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTHUYECKOTO
MBIIIJICHUS, TIPEJCTABICHUN O 3J0pOBOM 00pa3e >KU3HHM, HA BOCIUTaHHE OEPEKHOTO OTHOIIEHHUS K OKPY’KAIOIIeH MPUPOTHON
cpene. B mporpamMe mo 6uonoruu Taxke mokazaHbl BO3MOXHOCTH Y4eOHOTO npeamera «bruonorusy B peanusanu TpeOoBaHUN
®I'OC COO k mIaHUPyEeMbIM JTHYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus U B (pOpMUPOBAHUU
OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOW [IEATEIIBHOCTH OOYYaIOUIMXCS [0 OCBOEHUIO COJIEpKaHUS OHOJIOTHYECKOTO
00pa3oBaHUs Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs.

VYueOnsbIit mpeameT «brosorus» Ha ypoBHE CpeIHETO 001Iero 00pa3oBaHus 3aBepiaeT OMoJorHIeckoe 00pa3oBaHUe B IIKOJIC U
OpUEHTUPOBAH HA PACHIMPECHUE U yriayOJeHNEe 3HAHUN 00YyJaronuXxcsi 0 KUBOM MPUPOJIE, OCHOBAX MOJCKYIIPHON U KICTOYHOU
OMOJIOruu, SMOPUOJIOTUHN U OMOJIOTUH Pa3BUTHSI, TCHETUKHU, CEJICKIIUU, OMOTEXHOJIOTUH, SBOJIOIMOHHOTO YUEHUS U SKOJIOTHH.
N3yuenne yueOHOTrO mpeamera «buosiorus» Ha yYriiyOJ€HHOM YpOBHE OPHUEHTHPOBAHO HA MOATOTOBKY OOyYaroUIMXcsl K
MOCJEAYIONIEMY TMOJYYeHHI0 OHUOJOrHYecKkoro oOpa3oBaHUsS B By3aX M OpraHu3alUsX CpeaHero MpopecCHOHAIBHOIO
oOpazoBanus. OCHOBY €ro cojJepKaHusi COCTaBJISIET CHUCTEMa OHOJOTMYECKUX 3HAHUW, TMOJYUYEHHBIX MPU HU3YUYECHUHU



00y4JaromuMHCsl COOTBETCTBYIOIIUX CUCTEMATUYECKUX pa3/iesIoB OMOJIOTMU Ha YPOBHE OCHOBHOIO o0Imiero odpazosanusi, B 10
KJIacCe ATH 3HAHUS MOJYy4YaroT pa3BUTHE. Tak, paclIMpeHbl U YIIIyOJeHbl OMOJIOrMYECKUE 3HAHMS O PACTCHUSIX, KUBOTHBIX,
rpubax, OakTepusiXx, OpraHU3Me YeNOBeKa, OOIMX 3aKOHOMEPHOCTSX KU3HH, JOMOJHHUTEILHO BKJIIOUEHBI OHOJOTHYECKUE
CBEJICHMSI MPUKIIAIHOTO U MOUCKOBOTO XapaKTepa, KOTOPbIe MOKHO UCIOJIB30BaTh KAaK OPUEHTUPHI JIJIsl OCIEIYIONIEro BEIOOpa
npodeccun. Bo3mokHa Takke uWHTErpaius OHOJIOTMYECKUX 3HAHMN C COOTBETCTBYIOIIMMHU 3HAHUSMH, MOJTYyYECHHBIMU
oOy4YaromuMHCs IPpHU U3y4yeHUU (PU3UKU, XUMUU, Teorpauu 1 MaTeMaTHKU.

CrpykTypa mporpaMmmsbl 1o yuyeOHomy mnpeamery "buosiorus" orpaxaeT CUCTEMHO-YPOBHEBBIA U BOJIOIMOHHBIN MOIXOBI K
n3yueHuro Ouosoruu. CorjlacHO UM, U3Y4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE MJI YKUBBIX CHUCTEM PAa3HOIO
YPOBHSI OpraHU3alluu, BOJIFOIMYA OPTAaHUYECKOTr0 MUpa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOTr0 pasHooOpasus MaHeThl. Tak, B
10 kmacce M3y4darOTCS OCHOBBI MOJICKYJSPHOW W KJIETOYHOM OMOJIOTHU, SMOPHUOJIOTMU W OUOJOTUU Pa3BUTHUS, TCHETUKH U
CeJICKIINHM, OMOTEXHOJIOTUM M CUHTETUYECKON OMOJIOTHH, aKTYaJM3UPYIOTCS 3HAHUs OOydaronIuxcs Mo OOTaHWKE, 300JI0THH,
aHATOMUU, (DU3HUOJIOTUHN YETOBEKA.

VYueOnsiii peamet «buonorus» npu3BaH 00ECTEUYUTh OCBOCHHE OOYUYAIOIMMMUCS OMOJOTUYECKUX TEOPUM M 3aKOHOB, HJCH,
NPUHIIMIIOB W TPaBWI, JIEKAIMMX B OCHOBE COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, 3HAHMM O CTPOCHUH,
MHOT000pa3uu M OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, IOIMyJSIuK, OWOIEH03a, SKOCHCTEMBI, O BBIJIAOIIMXCS HAYYHBIX
JTOCTHXKEHUSX, COBPEMEHHBIX MCCJIEOBAHMUIX B OMOJOTWH, MPUKIIATHBIX aCHEKTaX OMOJOTWYECKUX 3HaHUHU. J{ns pa3BuTus U
NOJIIEP)KaHUsT MHTEpeca OOydYaromMXcss K OHOJOTMM Hapsay CO 3HAUYUTENbHBIM OOBEMOM TEOPETHUECKOrO MaTepuaia B
CoJlepKaHUM TMPOrpaMMBbl IO OHOJOTHUU MPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEW CTAHOBJIEHUS W PA3BUTHS TOW WIM WHOU
o0nacT OMOJIOTMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHbIX YUYEHBIX B pEUICHUE BAXKHEWIINX OHOJOTUYECKUX H
AKOJIOTUYECKHUX TTPOOJIEM.

Lens u3yuenust ydeObHoro mpeamera «buonorus» Ha yriyOn€HHOM ypOBHE — OBJIAJCHHE OOYYAIOUUMUCS 3HAHUSMHU O
CTPYKTYPHO-()YHKIIMOHATbHOM OpraHU3alliy KUBBIX CUCTEM PA3HOT0 paHTa U MpuoOpeTeHne yMEHUI UCTIOIb30BaTh 3TH 3HAHUS
B (OpPMHUPOBAaHUM HHTEpEca K OmnpeaeaeéHHON 007acTu mpodecCHOHANBHON JeATeIbHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K
BBIOOPY y4eOHOT0 3aBEICHUS IS IIPOJIOKEHUS OMOJIOTHIECKOT0 00pa30BaHMS.

JlocTmkenne 1enum u3ydeHus ydeOHoro mnpeamera «buomorus» Ha yriiyOlI€HHOM YypOBHE OO0ECIEYMBACTCS pEIICHUEM
CIEeAYIOIINX 3aa4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbI OMOJIOTHYECKUX 3HaHU: 00 OCHOBHBIX OMOJIOTUYECKHUX TEOPHSIX, KOHIICTIIUIX, TUIIOTE3aX,
3aKOHAX, 3aKOHOMEPHOCTSIX U IMpaBUIaX, COCTABIISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KAapTHHY MHUPA; O CTPOEHUHU,
MHOT000pa3uu M OCOOEHHOCTSX OHMOJOTHYECKUX CUCTEM (KJIeTKa, OpraHW3M, TMOMYJSIHs, BUJI, OuoreoreHo3, omocdepa); o
BBIJJAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSAX B OMOJIOTUH;

03HAKOMJICHHE OOYYarolUXCs ¢ METOJaMU MO3HAHUS KUBOW MPUPOJIbI: UCCIIEI0BATEILCKUMU METOAaMHU OUOJIOTUYECKUX HAYK
(MONEKYJAPHOM W KJICTOYHOM OHOJOTHHM, SMOPHUOJIOTHH W OWMOJIOTHW Pa3BUTHS, T'CHETHKH U CEJICKIIMH, OMOTEXHOJIOTUH U
CUHTETUYECKOM OHOJIOrMHU, TMaJeOHTOJIOTUU, SKOJOTHH); METOJaMU CaMOCTOSITEJIbHOTO MPOBEACHUS OMOJIOTMYECKUX
UCCIIeIOBAaHUM B JIaDOpaTOpUu U B IpUpo/jie (HaOI0IeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);



OBJIaJIcHUE OOYYAIOIIMMHUCS YMEHHSIMHU: CaMOCTOATEIbHO HAaXOJWUTh, AHAJIU3UPOBaTH M HCIOJIb30BATh OMOJOTMYECKYIO
nH(pOpMaILNIO; TOJIH30BATHCS OMOJOTUYECKOM TEPMUHOJOTHEW W CHUMBOJMKOW; YyCTaHaBIMBATH CBSI3b MEXAY pPa3BUTHEM
OMOJIOTMM M COLUUATBHO-3KOHOMUYECKUMH U 3KOJIOTMYECKHMMH MpOOJeMaMH 4YeJIOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH
JEeSATENBHOCTU MO OTHOUIEHUIO K OKPYXaIOIlel MPUPOJHON cpesie, COOCTBEHHOMY 3/I0POBbIO U 3/I0POBbIO OKPY’KAIOIIHUX JIOEH;
000OCHOBBIBaTb M COOJIOJATh Mepbl MNPOPUIAKTUKM HHQPEKIHOHHBIX 3a00JIeBaHMM, MpaBUiia MOBEJAEHUS B MPUPOJE HU
obecrieueHus OE30MACHOCTH COOCTBEHHOM JKM3HENEATEIIBHOCTU B UYPE3BBIYAMHBIX CUTYalUSAX MPUPOIHOTO M TEXHOT'CHHOTO
XapaKTepa; XapakTepru30BaTh COBPEMEHHbIC HAyUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIIMXCS HWHTEIEKTYaJIbHbIX M TBOPUYECKHX CHOCOOHOCTEM B MpOIECCE 3HAKOMCTBA C BbLAAIOIIMMUCS
OTKPBITHSIMUA U COBPEMEHHBIMH HCCJICIOBAaHUSAMH B OMOJIOTHH, PEIIAEMBbIMU €10 MPoOJieMaMu, METO0JIOTUEN OUOJIOrUMYECKOTO
UCCJICJIOBAHUS, TPOBEACHUS OSKCIEPUMEHTAJIbHBIX HWCCIACJOBAHUM, pEIIeHUsT OHOJIOTHYECKUX 3a7ad, MOJCIUPOBAHUS
OMOJOTNYeCKUX OOBEKTOB U MIPOLIECCOB;

BOCITUTAHHE Y OOYYaIONIMXCsl IIEHHOCTHOT'O OTHOIICHUS K KUBOW MPHUPOJIC B LIEJIOM M K OTJEIBHBIM €€ 00BeKTaM U SIBJICHUSIM;
dbopMupoBaHUE JKOJOTHUYECKON, TEHETHYECKOM TpPaMOTHOCTH, OOIIEW KyJIbTyphl TOBEACHUS B NPUPOJES; HHTETPALUH
€CTEeCTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne 00yJarolUMUCS KOMIETEHTHOCTH B PaIllMOHAJIBLHOM MPUPOAOINOIb30BaHUU (COOTIOIEHNE TIPABUII TTOBEICHUS B
IpUpOJIe, OXpaHbl BUIOB, PKOCUCTEM, OUOC(hEpHI), COXPAHEHUH COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIIOJEH
(cobmropenust Mmep npodUIaKTUKU 3a00JIeBaHuM, oOecrieueHue 0€30MaCHOCTH JKU3HEACSITEIbHOCTH B UPE3BBIYANHBIX CUTYAIUSIX
IPUPOJHOTO W TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE HCMOJb30BaHMS OWMOJIOTMYECKUX 3HAHUN M YMEHUU B TMOBCEIHEBHOMN
KU3HU;

Co3ZaHue YyCIOBUW [JI1 OCO3HAaHHOTO BbIOOpa OOy4YaOIIUMHCS WHAMBUAYaTbHON 00pa3oBaTeNbHON  TPAaeKTOPHH,
CIIOCOOCTBYIOIIEH TMOCIEAYymEeMY TPOPECCHOHAIBHOMY CaMOONPENETIECHUI0, B COOTBETCTBUU C HWHAWBUAYaITbHBIMU
MHTEPEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OOmiee uymMcIO YacoB, OTBEICHHBIX Ha W3y4deHHWE OWOJIOTMM Ha YIIIYOJICHHOM YPOBHE CpEIHEro oO0IIero oOpa3oBaHWS,
coctaBiser 102 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZENIO).

OT6op OpraHu3anMoOHHBIX (OPM, METOOB M CPEJACTB OOyYCHHS OHWOJIOTHH OCYIICCTBISETCS C Y4YETOM CICHH(PUKH €ro
ColepKaHWsl W  HAMpaBICHHOCTH HA TMPOAODKCHHE OHOJOTHYECKOTO 00pa3oBaHMs B OpPraHU3ANMSIX  CPETHETO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

OO0s3aTenbHBIM  YCIIOBUEM TpU OOyYeHWH OWOJOTMH Ha YIIIYOJIEHHOM YPOBHE SIBIIACTCS NPOBEICHUE Ja0OpAaTOPHBIX U
npakTudeckux pabot. Takxke ydacthe oOOydarOmUXCS B BBINIOJHEHWHM TMPOCKTHBIX M Y4eOHO-HCCIEAOBATEIBbCKUX padoT,
TEMAaTHKa KOTOPBIX OMNPEAENSIETCS YYUTEJIEM Ha OCHOBE HMEIONIUXCS MAaTepHAIbHO-TEXHUYECKUX PECYpCOB M MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYUYEHUA

10 KVIACC

Conepxanue nMporpaMMbl, BbIJICIEHHOE KYPCUBOM, HE BXOAUT B MIPOBEPKY IroCyIapcTBEHHOM uTtoroBoi arrecranuu (I'MA).
Tema 1. buoJsiorusi Kak Hayka

COBpeMeHHaH OMOJIOTHST — KOMILUICKCHas HayKa. KpaTKaSI HUCTOpPUA PA3BUTUA ouonorun. buonornueckue HAayYKH H
N3y4acMbIC UMHU HpO6HCMBI. CDyHI[aMeHTaJ'IBHBIe, MNPUKIAJHBIC 1 TIOUCKOBBIC HAYUYHBIC NCCIICAOBAHUS B OMOJIOTHN.

3HayeHue OHMOJIOTHU B (1)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ GCTGCTBGHHO-Hay‘IHOﬁ KapTUHBI MHpPA. HpO(I)eCCI/II/I, CBJ3aHHBIC C
OMOJIOTHEH. 3HayeHHWe OWOJIOTMH B HpaKTHqGCKOﬁ ACATCIIBHOCTH  YCJIOBCKA: MCIUIIUHEC, CCJIBCKOM XOBSIfICTBC,
IMPOMBIIIJICHHOCTH, OXpAaHC IIPHUPOIbI.

JdeMoHCTpamuun

Hoptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, V. ['apseii, . Menaens, B. 1. Bepuanckuii,
. I1. [TaBnos, 1. . Meunukos, H. 1. BaBuiios, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabauiel u cxembl: «CBA3b OMOJIOTUU C APYTUMH HayKamMuy, «CructeMa OMOJIOrHYeCKUX HAYKY.

Tema 2. 7)KuBble cuCTEMBI U MX U3Yy4YeHHE

XKusble cuctempl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA >KMBBIX CHCTEM: €JIMHCTBO XMMHYECKOTO COCTaBa,
OUCKPETHOCTh M ILEJOCTHOCTh, CJOXHOCTb W YHOPSAOYEHHOCTh  CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCIIPOU3BEJICHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, MOIMYJISIUOHHO-
BUJIOBOM, dKOCHCTeMHBIN (OmoreoneHotuyecknii), omocdepnniii. [Iporeccel, mpoucxossnme B KUBbIX cucteMax. OCHOBHBIC
npu3Haku xkuBoro. JKu3Hb Kak ¢opma cyuiectBoBaHusi Marepun. Hayku, u3ydaroniye >KUBbI€ CHUCTEMbl Ha Pa3HBIX YPOBHSIX
OpraHU3alUu.



N3yuenue xuBbix cucteM. Metonbl 6uonornyeckoi Hayku. HaOmonenue, nsmepenue, 3KCEpUMEHT, CUCTEMATH3alus,
MetaaHanu3. [IoHATHE O 3aBUCHMOMN M HE3aBUCUMOM nepeMeHHOH. IlmanupoBanue skcrepumeHnta. IloctaHOBKa M IIpoBEpKa
runore3. HyneBas rumote3a. Ilonstue BbIOOpKM M €€ JocTOBEpHOCThb. Pazbpoc B Ouojsornyeckux JaHHbIX. OlieHKa
JOCTOBEPHOCTH IIOJYYEHHBIX PE3yabTaroB. [IpUUMHBI MCKaKeHUs pPE3yJIbTATOB JKclepuMeHTa. [lonsTne craTtucTUYecKoro
TECTA.

JdemoHncTpanuun

Tabauiiel 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HUY, «broIornueckue cucTemMu», «CBONCTBA )KUBOW MaTepUmn», «Y pOBHU
OpraHu3aIuu KUBOU Tpupobl», «CTpoeHHE KMUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBbl OPTaHOB YEJIOBEYECKOIO
opranusMay, «buoreornenos», «buocdepay, «MeTobl U3yUEHHUS KUBOK TPUPOIBD.

Oo6opynoBaHue: 1abopaTopHOE 000pYAOBaHUE JIJIsl IPOBEICHUS HAOIIOACHUHN, U3MEPEHUH, IKCIIEPUMEHTOB.

IMpakTnyeckas padora «/cnonap3oBanue pa3IMuYHBIX METOJIOB MIPU U3YUECHHUH JKUBBIX CUCTEM.
Tema 3. BuoJsorus Kjierku

Krnerka — cTpykTypHO-(yHKIIMOHaNbHASA eauHuIa KUBOro. McTopust oTkpeiTus kietku. Paboter P. I'yka, A. JleBenryxka.
Knerounas teopus (T. lIBann, M. IllneiaeH, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUYHOU TCOPUH.

MeTonbl MOJEKYJISIPHOW W KJIETOYHOM OMOJOTHMH: MHUKPOCKOMHS, XpoMmarorpadus, 3J1eKTpodope3, METOJ MEUYEHbIX
atoMoB, nuddepeHanbHOe eHTpU(DYTUpOBaHUE, KYJIBTUBHPOBAHHE KIETOK. M3yuenue  @DUKCUPOBAHHBIX — KIEMOK.
DnexkTpoHHass MUKpocKonus. Korgokanvhas mukpockonus. Bumanvhoe (npudsicuzHenHoe) uzyuenue Kiemox.

JemoncTpanuun
IMoptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneinen, P. Bupxos, K. M. bap.

Tabmuibl 1 cxeMbl: «CBETOBOM  MHMKPOCKOIDY, «DJIEKTPOHHBIM MHUKpOcKom», «Vctopus pa3BUTHST METOJIOB
MHKPOCKOITUI.

O06opyaoBaHKE: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pACTUTENIbHBIX, ’)KUBOTHBIX U OAKTEPUATIBLHBIX KIETOK.



IIpakTuueckass  pa6ora «/3yyenne  MeTONOB  KIETOYHOM  Oumosoruu  (Xpomarorpadusi,  3yeKTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAMHUKPOIIEMEHThI. Boga u €€ posib Kak pacTBOPUTEIISL, pEarcHTa,
ydyacTue B CTPYKTYpUPOBAHUM KIIETKH, TEIUIOpPEryasuuu. MuHepaibHble BElIecTBa KIETKH, UX Ouosoruyeckas poib. Poib
KaTUOHOB U aHUOHOB B KIIETKE.

OpraHnyeckne BeIIeCTBA KIIETKH. buoyiormdeckue mojmMephbl. beiakn. AMHHOKHCIOTHBIM cocTaB 0enkoB. CTPYKTYpHI
OcnkoBoll MoJiekyJbl. [lepBuyHas CTpykTypa Oeika, MENTHIHAs CBS3b. BTOpWYHas, TpeTW4YHas, YETBEPTUYHAS CTPYKTYPHI.
Henartyparusi. CroiictBa 0enkoB. Knaccudukanus 6enkoB. buonorndeckue ¢hyHkiuu 6enaKoB. /Ipuonul.

VYrneroapl. MoHOcaxapuabl, AUcCaxapubl, OJHUrocaxapujabl W Toymcaxapuabl. OOmuMi IIaH CTpoeHUs U (PU3UKO-
XUMUYECKHE CBOMCTBA YIJIeBOAOB. buonornueckue yHKIIUU YTIIEBOIOB.

Jlununel. T'uapodunsrHo-ruapodobHbie cBoiicTBa. Knaccudukanus nununoB. Tpurnunepunsi, Gochoaunuabl, BOCKH,
crepousibl. buonornueckue QyHkiuu nunuaoB. OOIMe CBOMCTBA OMOJOTMYECKUX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

Hyxneunossie kucinotsl. JJHK u PHK. Crpoenune HykinenHoBbiX KucioT. Hykneotuabl. [IpuHIMI KOMIUIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JHK — nBoitnas cnmpans. Mecronaxoxaenue u ouonornueckue Gynkiuu JJHK. Bunsr PHK.
Oyukunu PHK B kiteTke.

Ctpoenne wmonekynsl AT®. Makposprudeckue cBsisu B wmoJekyne AT®. buonornueckue dyakuun ATO.
BoccranoBieHHbIE TIEPEHOCUYMKH, HX (QYHKIUH B KIETKe. /pyeue Hyxneozuompugocpamor (HT®@). CekBeHUPOBAHHE
JHK. Memoowi cenomuxu, mpanckpunmomuxu, RpomeoMuKu.

CrpykrypHass Ouojorusi: OMOXUMHUYECKHE M OMO(PU3MYECKHE HMCCIEIOBAHUS COCTABa M MPOCTPAHCTBEHHON CTPYKTYpbI
ouomMosekyi. Moodenupogarue cmpykmypsl u QyHKYull OUOMONEKYL U UX KOMNIekcos. Komnviomeprwiii Ou3aiin u opeanuyeckuil
cuHme3s OUOMONEK)YL U UX HENPUPOOHBIX AHATIO208.

JlemoHcTpanumn

IMoprpetst: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C. [Ipy3unep.



Juarpammel: «Pacnpenenenue XuMUYECKUX DJIEMEHTOB B HEXKUBOU NPUPOLEe», «Pacnpenenenue XMuMHUYECKUX JIIEMEHTOB
B JKMBOU IIPUPOIE».

Tabauuel u cxembl: «Ilepruoanyeckas Tabinia XUMHUYECKUX AJIEMEHTOB», «CTpoeHue MOJIEKylbl BOAb», «BemecTBa B
COCTaBe OpPraHu3MoB», «CTpoeHue MOJIeKyJbl Oenkay, «CTpyKTyphl OeIKOBOM MoJeKynbl», «CTpOEHHUE MOJIEKYJ YIJIEBOAOBY,
«CTpoeHHuE MOJIEKYJ JIUNTUA0BY, «HykiienHoBble KUCTOTBDY, «CTpoeHuE MoeKyinbl ATOx.

Oo6opynioBaHue: XuMUYecKas 1ocyia u 000pyJoBaHueE.

JlaGopaTopHas padora «OOHapyxeHUe OEIKOB C OMOIBIO KAUECTBEHHBIX PEAKLIUN».

JlabopaTopHas padora «lccienoBanne HyKJIEMHOBBIX KUCIOT, BBIJICJICHHBIX U3 KIIETOK Pa3IUYHbIX OPTAHU3MOBY.
Tema 5. CTpoeHue n GyHKINH KICTKH

Tunsl KIETOK: SyKapuoTHueckast U npokapuoruueckasi. CTpyKTypHO-(yHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Ctpoenue mpokapuoTuieckoil kietku. Kierounas crenka 6akrepuil u apxeit. OCOOEHHOCTH CTPOECHMSI TeTepOTPODHON U
aBTOTPOGHOIN MPOKAPUOTHIECKUX KIETOK. MeCTO U posib MPOKAPUOT B OUOIIEHO3aX.

Crpoenne um (QyHKIIMOHMPOBAHHE JyKapHOTHUYECKOW KieTku. Ilmazmatmdeckas memOpana (tutazmaniemma). CTpyKTypa
TIa3MaTHIecKoi MeMOpaHbl. TpaHCHIOPT BEIIECTB uyepe3 IIa3MaTUYeCKyr0 MeMOpaHy: macCUBHBIN (quddy3us, odneryéHnas
muddy3us), akTUBHBIA (IEPBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomymponuniaemocts MemOpanbl. PaGora HaTpuii-
KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIMTO3, (paromuro3. Dk3ouuto3. Kierounas crenka. CTpykrypa U QYHKIHH KIETOYHOM
CTCHKHU PacTeHH, TprOOB.

Huromnasma. I{urosons. Ilurtockener. JIBmwkeHue murtoruiazMbl. OpraHouasl KieTkH. OmgHOMEMOpaHHBIE OPTraHOHUIBI
KieTkn: sHAomnazmatudeckas cethb (OIIC), ammapatr ['ombku, JM30COMBI, MX CTpoeHHWE H (PyHKIMH. B3ammocBs3b
OJTHOMEMOpPaHHBIX OPraHOHI0B KIeTKH. CTpOeHUE TPaHyISIPHOTO peTHKyiyma. Mexanusm nanpasnenus oeaxog ¢ IIIC. Cunres
pacTBOpuUMBbIX OenkoB. CHUHTE3 KIETOYHbIX MemOpaH. [maakuil (arpaHyisipHbI) SHAOMIA3MATUYECKUNA PETUKYIYM.
CexperopHas pynkinus ammapata ['onbmkn. Moougukayus 6enxkos ¢ annapame [ onvoocu. Copmuposka 6enkoe 6 annapame
T'onvoxcu. TparcopT BEMIeCTB B KJeTke. Bakyonu pacturensHbix kieTok. Kiterounstit cok. Typrop.



[TomyaBTOHOMHBIC OPTaHOUABI KJICTKH: MHUTOXOHIPHUH, IUTACTHUIBL. [Ipoucxodcoenue Mumoxowopuu u niacmuo.
Cumbuocenes (K.C. Mepeckosckuii, JI. Mapaynuc). Ctpoerne n GyHKIIMA MUTOXOHJPHUH H TiacTua. [lepBudHbIC, BTOpUYHBIC
U CJIO’KHBIE MJIACTU/IBI (POTOCUHTE3UPYIOMIUX IYKAPHUOT. XIIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIACThI BBICIIIMX PACTEHUM.

HememOpannbie  opranouasl  kinetkn  CrpoeHue W (QYHKUMM ~ HEMEMOpPAHHBIX  OpPraHOMJIOB  KIJIETKH.
Pubocomsl. Ilpomesicymounvie Gunamenmol. MukpodunameHTsl. AKmuHogvle MUKpOQUIamenmsl. Mpblieunbie
KIIETKU. AKMUHOBble KOMNOHEHmMbl HemblueuHvlx Kiemok. Mukporpybouku. Knertounsiii nentp. CtpoeHue U JIBHKCHHUE
KTYTHKOB M peCcHUYEeK. MHKpOTpyOoukn nurtoriasMel. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxkpompybouxamu. Momopmsie 6enxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KapUOILIa3Ma, SJPBIIIKA, UX CTpoeHHe U (PyHKIMH. SaepHbiii OETKOBBIN MaTpUKC.
[IpocTpaHCTBEHHOE PACIOJIOKEHHE XPOMOCOM B MHTEp(azHOM sifpe. Dyxpomamun u cemepoxpomamun. benku xpoMaTtuHa —
TUCTOHBI. /[unamuka sa0epHou 060104KU 8 Mumo3se. HoepHblil mpancnopm.

Kinerounsie BrimtoueHust. CpaBHUTEIbHAS XapaKTEPUCTUKA KIECTOK AYKApUOT (PaCTUTEIBLHOM, J)KUBOTHOM, TPUOHOI).
JleMoHCTpamuun
IToptpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuiel u cxembl: «CTpoeHUE FYKAPHUOTUUECKON KIETKN», «CTpoeHUEe KUBOTHOU KIETKNW», «CTpOEHHUE paCTUTEIHHOM
KIETKN», «CTpOoeHHEe MUTOXOHIPUNY, «Aapo», «CTpoeHNE TPOKAPUOTUUECKON KIICTKM.

OO0opyloBaHKE: CBETOBOW MMKPOCKOI, MHUKPOIPEMApaThl PACTUTEIbHBIX, JKUBOTHBIX KIETOK, MHUKPOIPEapaThI
OaKTepHAIbHBIX KIETOK.

JlaGopaTopHas padora «/3yueHue CTpoeHUs KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTuyeckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».

JlaGopaTopHasi padora «/ccienoBanue mia3mMoiin3a U Ienia3MoIn3a B PACTUTENbHBIX KIETKaX).
IpakTuyeckas padora «/3yueHue NBUKEHUS! UTOIIA3Mbl B PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpPallieHHE YJHEPIrUU B KJIETKe



AccuMuisuusa U TUCCUMMWIIALIAS — JIBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa BEIIEeCTB: aBTOTPOPHBIN U TeTepOTPOPHBIM.
VYyactue kucioposa B OOMEHHBIX IpoLeccax. JHepreTudeckoe obecrneueHue kieTku: npeBpaiieHue AT® B oOMEHHBIX
npoueccax. GepMeHTaTUBHBIN XapaKTep peakUuui KJIETOYHOro Metadbonuzma. DepMeHThl, UX CTPOEHUE, CBOMCTBA U MEXAaHU3M
neictBus. Kodpepmentsl. OTnnuus (epMEHTOB OT HEOPIAaHMYECKUX KaTaIUu3aTOPOB. belnku-akTuBaTOphl U OENKU-UHTUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (P€PMEHTATUBHBIX PEAKLUNA OT pa3InYHbIX (DAKTOPOB.

[lepBuuHBI CHUHTE3 OpPraHMYECKUX BEUIECTB B KjeTke. DOTOCHHTE3. AHOKCUSEHHbIL U OKCUSEHHbIU (Qomocunmes y
oaxmepuii. Ceemocoduparowue nueMeHmol U NUSMEeHmMbvl PeakyuoHHo20 yeHmpa. Ponb XJI0poIutacToB B Iporecce (poToCHHTE3A.
CeetoBast 1 TemHOBas (ha3el. Domoovixanue, Cs., Cs- u CAM-muner homocunmesa. IIpoaykTuBHOCTE (oTOCHHTE3a. BrusHue
pa3TUYHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3A. 3HAUEHUE (POTOCUHTE3A.

XeMocunTe3. PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUUUMpYIONIUE OakTepuu, Kele300aKTepuH,
cepobaKkTepuu, BOJOPOIHbIE OaKTepUU. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHbie opraHu3mbl. Buaesl Opoxenus. IIpoaykTbl Opo’keHHsS W HMX HCHOJB30BAHHE YEJIOBEKOM. AHA’POOHBIE
MHUKPOOPraHU3Mbl KaK 00BEKThl OMOTEXHOJIOTUHU U BO3OYIUTENN OOIE3HEH.

AC—)pO6HI>I€ OpraHNU3MBI. OTamnsl OHCPIreTUYCCKOTIO oOMeHa. HO,Z[POTOBI/ITGJIBHBIﬁ sran. ['nmkonus — 6€CKI/ICJIOp0I[HOC
PaCIICIICHHUEC T'JIFOKO3bI.

buosornueckoe okuciIeHHE, WIH KICTOYHOE JbIXaHWe. Pollb MHUTOXOHApPUN B TpoIleccax OMOJOTUYECKOT0 OKHCIICHUS.
[uknnyeckue peakiuu. OkucauTenbHOE (ochOpUIUpOBaHNe. DHepeus memopannoz2o epaouenma npomonos. Cunmesz ATD:
paboma npomonrou ATD-cunmaswi. [IpeumyinecTBa adpoOHOr0 MyTH OOMEHA BEILECTB Mepe]l aHadpOOHBIM. D(PPEKTUBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

JemoHncTpanuun

IMoptpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier  u  cxeMmbl: «D@oTocuHTe3», «IHepreTudeckuii obmen», «buocunTe3 Oenka», «CtpoeHue depMeHTay,
«XEMOCHUHTE3.

OO0opynoBaHUE: CBETOBOM  MHUKPOCKON,  OOOpyJIOBaHME Il  NPUTOTOBJIEHUSI  IMOCTOSIHHBIX UM BPEMEHHBIX
MHKPOITPENAPATOB.




JlabopaTopHas padora «/3yueHne KaTaTuTUUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUJIa3bl WU KaTanaas3bl)».

JlaGopaTopnass padora «/3yueHne (epMEHTATUBHOIO pACIIEIUIEHUS MEPOKCHIA BOAOPOAA B PACTUTEIBHBIX H
KUBOTHBIX KJICTKAX».

JlabopaTtopHas pa6ora «CpaBHEHHE MPOLIECCOB (POTOCUHTE3A U XEMOCHHTE3a.
JlabopaTtopHas pa6ora «CpaBHEHHE NPOLIECCOB OPOKEHUS U IBIXaHUSD.
Tema 7. HacaeacrBeHHast uHGOPMANUS M peajn3alusa eé B KJIeTKe

Peakuuun Marpuynoro cunHte3a. IlpyHOWI KOMIUIEMEHTApHOCTH B pEaKUMAX MATPUYHOrO CHUHTEe3a. Peanmmsanus
HaCJIeICTBEHHOM MH(opManuu. ['eHeTnyeckuil Ko, ero cpoiictBa. Tpanckpumnums — matpuuHblii cunTe3 PHK. Ipunmumns
TPAHCKPUIIMU:  KOMIIEMEHTAPHOCTh,  AHTUIAPAJIETbHOCTh, acuMMeTpuuHOCTh. Cospeganue  mampuunvlx PHK 6
aykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancmsius u e€ stanel. Yuactue TpancnoptHbix PHK B 6uocunTese O6enka. YcinoBus Ouocunres3a 6enka. KogupoBanue
aMuHOKHUCHO0T. Poib pubocoM B OnocuHTe3e Oernka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. OpraHmzanusi T€HOMa Yy MPOKApUOT M dyKapuoT. Perymnsuus
aKTUBHOCTH T'€HOB y mpokapuoT. I'umore3a onepona (d. XKako06, XK. Mano). Monekynapuvie mexanuzmvl IKCHpeccuu 2eHo8 )
aykapuom. Pone xpomamuna 6 pezynayuu pabomsl 2enos. Perynsius 0OMEHHBIX IMPOIIECCOB B KieTKe. KileTouHbrit romeocTas.

Bupycst — HekneTouHbie ¢GOpMBI KU3HM W OOMUraTHble mMmapasuthl. CTpOEHHE MPOCTHIX M CIOXHBIX BHPYCOB,
peTpoBHUPYCOB, OakTepuodaros. Kuznennwiil yuxn JJHK-cooepocawux supycos, PHK-codepaicawux supycos, baxmepuoghazos.
Obpamnas mpaunckpunyus, pesepmasa, uHmezpasa.

Bupycusie 3aboseBanus yenoBeka, xKuBoTHBIX, pacteHuit. CITMJI, COVID-19, counanbHbie U MEIUIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmecpayus u aumanuz oOoavwiux maccugos («bigdatar) cmpykmypuvix —OuonOcUUECKUX
oannvlx. Hanomexnonoeuu 6 buonoeuu u meouyure. llpoepammupyemole hynxyuu 6erxkos. Cnocodwt 00cmasku 1eKapcma.

JlemoHcTpanumn

IToprpetsi: H. K. Konsuos, /1. . iBanoBCkuii.



Tabnuuel u cxembl: «buocunres 6enka», «l'eHeTnueckui Koay», «Bupyce», «bakrepuodarm.

IIpakTuueckas padora «Co3naHne MOJIEIN BUPYCa».
Tema 8. ’KuzHeHHBINH MUK KJICTKH

Knerounsrii 1muki, ero mepuonabl M peryisiuus. Murepdaza m muto3. OCOOEHHOCTHM MPOLECCOB, MPOTEKAIONINX B
untepdasze. [loaroroBka kierku K aenenuto. [IpecunreTnyeckuii (MIOCTMUTOTUYECKUI), CHHTETUYECKUNA M MOCTCUHTETUYECKUI
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuunsiii cunte3 JJHK — perumkanud. [Ipunnuns! pernmukanuu JIHK: KkoMmieMeHTapHOCTb, MOJTYKOHCEPBATHUBHBIM
CUHTE3, aHTUHapauieabHOCTh. Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl U Tesomepasa.
XpOMOCOMHBIN HAOOp KIETKH — KapUOTUI. J(MIJIOMAHBIA M TariouIHBIM HAaOOphl XpoMocoM. ['OMOJOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

I[eJIGHI/IC KIJIICTKH — MUTO3. CTaJII/II/I MHUTO3a U MPOUCXOAAININEC B HUX ITPOLCCCHI. Tuner muTo3a. KapI/IOKI/IHGS N DUTOKHHC3.
buonorunueckoe 3HaueHNE MUTO3A.

PGFYJUILII/I}I MHUTOTHYCCKOI'O IINKJIa KICTKH. HporpaMMI/IpyeMaﬂ KJIETOYHAsI THOEIb — aroITo3.

Krnerounoe siipo, XpoMocoMbl, (PyHKITMOHATbHAs TeHOMHKA. Mexanuzmsl nporugepayuu, ouggepenyuposku, cmaperus
u eubenu knemox. «Lugpposasn xnemrkar» — buounghopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIIeMKU.

JemoHncTpanuun

Tabmmmpl 1 cxeMbl: « KU3HEHHBIN UK KISTKH», «MuTo3y», «CtpoeHne xpomocomy, «Permukamus JITHK».

O06opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenapathl: «MUTO3 B KIETKaX KOPELIKa JIyKay.

JlaGopaTopHasi pabora «/3ydeHue XpoMoCOM Ha TOTOBBIX MUKpOITpENapaTax».
JladopaTopHasi padoTa «HabmtoeHre MuTo3a B KJI€TKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOMpEnapaTax)y.
Tema 9. CTpoenne u pyHKIUN OPraHU3MOB

buonoruueckoe pa3H006pa3He OpraHu3MoOB. O,Z[HOKJ'IGTO‘-IHBIG, KOJIOHHAJIbHBIC, MHOI'OKJICTOYHBIC OPTaHHU3MBI.



OC0OEHHOCTH CTPOCHHUSI U JKU3HEAESITEIIbHOCTU OJHOKJIETOYHBIX OPraHu3MoB. bakrepuu, apxeu, 0THOKIETOUHbIE TPHUOBI,
OJTHOKJIETOYHBIE BOAOPOCIH, APYrUe NPOTUCTHI. KOJIOHManbHbIE OpraHU3MBI.

B3anmocBs3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMBI OpraHoB. OpraHus3M Kak €IMHOE LEJIOE.
I'omeocras.

Tkanu pacteHuil. TuUnbl pacTUTENBHBIX TKaHEW: 00pa3oBaTelibHAs, TOKPOBHAS, MPOBOASAIIAA, OCHOBHAS, MEXaHUYECKas.
Oco0OeHHocTH cTpoeHus!, GYHKUUN U PaCIONIOKEHUsI TKaHEH B opraHax pacTeHUM.

TkaHU >KMBOTHBIX M 4Y€JIOBEKAa. THIIBI >XMBOTHBIX TKAHCH: SIUTCIINAJIbHAA, COCAUHUTCIIbHASA, MbIIICUYHAA, HCPBHAA.
OcobenHocTH CTpOCHUA, q)YHKHHﬁ " PaCIIOJIOKCHUA TKaHEH B OopraHax KUBOTHBIX U YCJIOBCKA.

OpFaHBI. BereratuBnbie u TCHCPATHUBHLIC OPTaHbI paCTCHHﬁ. OpI‘aHBI N CHUCTCMbI OPraHOB JKHMBOTHBIX W YCJIOBCKA.
CDyHI(IlI/II/I OpraHoOB U CUCTCM OpPIraHOB.

Onopa Ttena opranu3zMoB. Kapkac pacrenuid. CKeneThl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX XUBOTHBIX. HapykHbIN U
BHYTpEHHUN ckeneT. CTpOEHUE U TUIIBI COEUHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. JIBHMKCHHE OJHOKJIETOYHBIX OPraHW3MOB: aMEOOMIIHOE, JKTYTHKOBOE, PeCHHYHOE. J[BrmkeHwme
MHOTOKJIETOYHBIX PACTEHUH: TPOMM3MbI M HACTUU. J|BI)KEHHUE MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIIICYHAS CHCTEMA.
Pednexc. CkeneTHbie MBI U UX padoTa.

ITuTanue OpraHnu3MoOB. HOFJIOI[IGHI/IG BOJbI, YIJTICKHCJIOIO ra3a W MHUHCPAJIBHBIX BCIICCTB PACTCHUAMMU. ITutanue
KHNBOTHBIX. BHYTpI/IHOJ'IOCTHOC N BHYTPHUKICTOYHOC IIMIICBAPCHUC. [IutaHue TO03BOHOYHBIX JKUBOTHBIX. OTI[@J'IBI
IMAIICBAPUTCIILHOI'O TPAKTaA. HI/IH_[eBapI/ITeJII)HBIe KCIIC3HbI. HI/IHICBapI/ITeJ'H)HaH CHCTCMA 4YCJIOBCKA.

Jlpixanue oprann3moB. Jlpixanue pacteHuid. JIpixanue >kMBOTHBIX. J{uddy3ust ra3oB yepe3 MoBepXHOCTh KIeTKH. KoxkHoe
nbixaHue. JlpixaTenbHas MOBEpPXHOCTh. JKabepHoe M J€royHoe abixaHue. J[pIXaHWe TMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
DOBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHHUSA JETKUX TMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeylbHas cHUCTeMa YelloBeka. MeXaHu3M
BEHTHJIAIIUY JIETKUX Y MITHI] ¥ MJICKOIUTAONINX. Perynsamus aeixanus. J{prxatebHbIe 00BEMBL.

TpaHcopT BEmECTB y OPraHu3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUW. TpaHCIIOPT BEWIECTB y )KUBOTHBIX. KpoBeHOCHas
cucrema u €€ opranbl. KpoBeHOCHAsi cuCTeéMa MO3BOHOYHBIX KUBOTHBIX M 4yelloBeKka. Ceplile, KpOBEHOCHBIE COCYAbl U KPOBb.
Kpyru xpoBooOparieHusi. DBOMIOIMOHHBIE YCIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMbl MO3BOHOYHBIX >KUBOTHBIX. PaboTa
cepaua u €€ peryisus.



Boigenenne y opranu3moB. Beinenenue y pacteHuid. Beinenenue y kuMBOTHbIX. CoKpaTtutenbHble Bakyodu. OpraHsl
BblieNieHNd. PuibTpanus, ceKpeuuss U 00paTHOE BCAChIBAHME KaK MEXaHM3Mbl pa0OThl OpraHoB BbljenaeHUs. CBsA3b MOJOCTH
TeJa ¢ KPOBEHOCHOM M BBIJEIMTENBLHON cUCTeMaMu. BelieneHnue y mo3BOHOYHbBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue u
¢yHKuMOHUpOBaHKHE HePpoHa. OOpa3oBaHME MOUYH y YEIOBEKA.

3ammuTa y OpraHuM3MoOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil W IUCThI MPOCTEUINMX. 3aliuTa y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpencrBa macCUBHOM M XUMUYECKOM 3aIAThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX JKUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3aliuTa Oopranusma oT Oojesnei. MmyHHas
cuctema yenoBeka. KieTouHblii 1 TyMOpaIbHbIA UMMYHUTET. BpOKIEHHBIN U NMPUOOPETEHHBIN CcIeMPUIECKU UMMYHUTET.
Teopust xnonanpHO-cenekTuBHOTO wuMMyHUTeTa (I1. Dpnux, @. M. bepuer, C. Tonerasa). BocmanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO MMMYHHUTETA B PA3BUTHH CUCTEMHBIX 3200JIEBAHUM.

PaSJIpa)KI/IMOCTI) " peryjeinug y OpraHu3mMoB. PaBJIpa}I(I/IMOCTB Y OAHOKJICTOYHBIX OPTraHU3MOB. Takcucsl. PaSJIpa}KI/IMOCTI)
" peryjsigusa y paCTCHHﬁ. PocToBbie BCIICCTBA U NX 3HAYCHHUC.

HepBuast cuctema u pediekropHas peryisius y >KMBOTHBIX. HepBHas cuctema u €€ OTIENbl. DBOJIOLHUOHHOE
YCIIO)KHEHHE CTPOEHUS HEPBHOM CHUCTEMBbl y KUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra TMO3BOHOYHBIX KUBOTHBIX. Pediexc u
pednexropHas nyra. bezyciioBHble U yCI0BHBIE pedIEKCHI.

I'ymopanpHas peryiasiuys U 3HAOKPUHHAsS CHUCTEMa JKMBOTHBIX MU 4esoBeKa. JKene3bl 3HAOKPUHHON CHCTEMBI U HX
ropMoHsbl. JleficTBue ropMoHOB. B3auMoCBsI3b HEPBHOM M SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JemoncTpanuun
[loprper: W. I1. I1aBinos.

Tabmuibl U cxeMbl: «OHOKIETOYHbIE BOAOPOCIN», «MHOrokiIeTouHble BOJgOpociny, «baktepumn», «llpocteiimmer,
«Opranbl 1BETKOBBIX pacTeHUi», «CHCTEMbl OpPraHOB ITO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHEE CTpPO€HHE HACEKOMBIX),
«Tkanm pactenuit», «KopHeBbie cuctembl», «CtpoeHue credisa», «CTpoeHHe JUCTOBOM IIACTHUHKMY», «TKaHU KUBOTHBIX,
«Ckenet yenoBekay, «[IumeBaputenbHas cuctemay, «KpoBeHocHas cuctemay, «JlpixaTenpHas cucremay, «HepBHas cucremay,
«Koxay, «MpblllieyHasi cuctemay, « BeraenurenbHast cucteMay, « QHIOKpUHHAS cuctemMay, «CTpoeHrue MBI, « UMMyHUTETY,
«KumeunonosnoctHeiey, «Cxema NOUTaHUS pacTeHuil», «KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX KHUBOTHBIX», «CTpOoeHHUE
ruapel», «CTpoeHue miaaHapun», « BHyTpeHHee cTpoeHHe M0XIaeBoro 4epBs», «HepBHas cuctema puio», «HepBHas cucrema




aarymku», «HepBHas cucrema mnpecmbikaromuxcs», «HepBHas cucrema nrtuuy», «HepBHas cucrema MIIEKOIUTAIOIIUX,
«HepBHas cuctema uenoBekay, «Pediekcy.

OO6opy/ioBaHKE: CBETOBOM MHUKPOCKON, MHUKpPONpenapaTbl OAHOKIETOYHBIX OPraHu3MOB, MHKpOIpenaparbl TKaHEM,
PaKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHUX, )KUBBIE DK3EMIUIIPbl KOMHATHBIX PacTeHUi, repOapuu pacTeHUn
pa3HbIX OTJEJIOB, BIaXXHbIE MPEMapaThl )KUBOTHBIX, CKEJIEThl MO3BOHOYHbBIX, KOJIEKIUU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET
4eJioBeKa, 00OpyAOBaHME Il JEMOHCTPALMK IMOYBEHHOTO W BO3JYIIHOTO MUTAaHUS PACTEHUMU, pacllEIyIeHUs Kpaxmana u
0eJIKoB moJ JAeicTBUEM (pepMEeHTOB, 000PYyAOBaHUE AJI JEMOHCTPALIUUA ONBITOB [0 U3MEPEHUIO KU3HEHHON €MKOCTH JIETKHX,
MEXaHHM3Ma JbIXaTeIbHBIX ABUKEHUI, MOJIEIN TOJIOBHOI'O MO3Tra Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEN paCTEHUI».
JlabopaTopHasi padoTa «/3yueHne TKaHEeW JKUBOTHBIXY.
JlaGoparopHuasi pabora «/3ydueHue opraHoB [IBETKOBOT'O PACTEHUS».
Tema 10. PazmHokeHre U pa3BUTHE OPraHU3MOB

dopMbI pa3MHOXKEHHsI OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) M TOJIoBoe. Buasl 0ecrnonoro pa3MHOKEHUS:
MOYKOBAHHE, CTIOPYJIIAIKs, (hparMeHTaIus, KIOHUPOBAHUE.

ITonoBoe pasmuoxenue. IlonoBeie kieTku, uin rameTthl. Meio3. Ctanguu meiosa. [loBeaeHune xpomocoM B Melo3e.
Kpoccunrosep. bruosiornueckuii CMbICI MEWO3a U TTOJIOBOIO TTporecca. Meio3 u ero MecTo B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaposasimieBoe pazputhe. ['amerorenes y »uBoTHBIX. [looBbie kene3bl. OOpa3zoBaHUe W PA3BUTHE TOJIOBBIX KIETOK.
Cnepmatorenes u oorene3. CTpoeHuE MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHE W A3MOPUOHATBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHUS: HAPY)KHOE, BHYTPEHHEE.
[TapTrenorenes.

MuuBuIyalbHOE pa3BUTHE OPraHU3MOB (OHTOTCHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUU OpraHU3MOB. Mopgozcenez —
00HA U3 21asHuIX npobaem smopuonocuu. Konyenyus mopghozenos u mooenu mopghoeenesa. Cranun SMOpHOTeHE3a JKUBOTHBIX
(ma mpumepe narymku). [pobnenue. Tumbl apobienus. /Jemepmunuposannoe u nedepmunuposantoe opoodnenue. bracmyna,
munwvt 6nacmyn. OcoOeHHOCTH NPOOJEHUS MIICKOMUTAIONUX. 3apOMBIINICBhIC JINCTKH (TacTPyJSNus). 3akiagka OpPraHOB H
TKaHed W3 3apOoJbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHME yacTel pa3BUBAIOLIETOCS 3apojbliia (dMOpUOHAIbHAS WHIYKIIHS).



3aknazka MjaaHa CTPOCHMs KMBOTHOTO KaK pe3yJbTaT MEPApXMUECKUX B3aMMOJEHCTBUI T'€HOB. BiusHue Ha sMOpHOHAIBHOE
pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEbI.

PocTt u pa3Butue xxuBoTHbIX. [locTamMOpuonanbublil nepuoA. [Ipsmoe u Henpsimoe pazButue. Pazsutue ¢ metamopdozom
y 0ecrno3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHoOjormyeckoe 3HayeHHE MNPSAMOrO W HEOPSIMOTO pa3BUTHUS, HX
pacrpocTpaHeHue B mpupoae. Tumbl pocTa KUBOTHBIX. DAKTOpPBI PETYISALUM pPOCTAa KUBOTHBIX M uenoBeka. Cranuu
MOCTA3MOPUOHAJIBHOTO PAa3BUTHUA Y JKMBOTHBIX M 4enoBeka. [lepuoasl oHTOreHeza uyenoBeka. CTapeHHe U CMEPTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3mHoxenue u pazsutue pacteHui. ['amerodut u cnopoput. Melo3 B )KU3HEHHOM LIUKIIE pacTeHuil. OOpa3oBaHue CIIOp
B Ipouecce Menosa. ['ameroreHe3 y pacreHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. J[BOHHOE
OIJIOJOTBOPEHME Y LIBETKOBBIX pacTeHU. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyJsIMY OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.
JdeMoHCTpanuun
IMoptpetsi: C. I'. Hapamwun, X. [lIneman.

Tabmumpl ~ u  cxeMbl: «BereratuBHoe  pasMHOXKeHHe», «Tumbl  Oecrmosioro  pa3MHOXKeHUs», «Pa3MHOXeHHe
XJIAMUJIOMOHAIbI», «Pa3MHOKEHUE ABIIIEHBDY, «PasMHOXKEHUE THAPBD, «Melo3y, «XpoMocoMbl», «l amerorenesy», «CtpoeHue
SMIEKJIETKN W crepMaro3ouga», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BUTHE», «Pa3BuThe MalCKOro
Kyka», «PazButue capanum», «Pa3BuTue JsArymkn», «/[BoHOE OMIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpOEHHE CEMSH
OIHOJOJBHBIX M JBYJOJBHBIX PACTCHUI», «JKM3HEHHBIM UK MOPCKOM KamycTb», «/KU3HEHHBIM IUKI MXa», «KU3HEHHBIN
LMKJT TATOPOTHUKAY, <« KU3HEHHBIN UKIT COCHBI».

OO6opy/loBaHKE: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaThl SUIEKIETOK U CIepMaTo30ua0B, Monenb «lluki pa3Butus
TSTYIITKI.

JlaGopaTopHasi pabora «/3ydyeHue CTpOCHUS MOJOBBIX KJIIETOK Ha TOTOBBIX MUKPOITpENapaTax.
IpakTHyeckasi padora «BbIsiBIIeHHE TPU3HAKOB CXOJICTBA 3aPOIbIIICH MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHasi pabota «CTpoeHHE OPTraHOB PA3MHOKEHUS BBICIINX PACTEHUI.



Tema 11. I'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hctopus cTaHOBIEHMS W pPa3BUTHUA T€HETHMKUM Kak Hayku. Pabotel I'. Mennens, I'. ne ®puza, T. Moprana. Posb
OTEUECTBEHHBbIX Y4€HBbIX B pas3Butuu reHeTuku. Paboret H. K. Kombmosa, H. W. BaBumosa, A. H. bBenoszepckoro, I
N. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIC TEHETUUECKHE MOHATHSI W CHUMBOJIbI. [ OMOJIOTHUHEBIC XpOMOCOMEI, aJUICJIBHBIC TCHBI, AJbTCPHATUBHLIC
IIPpHU3HAKH, I[OMHHEIHTHBIﬁ u peuecanHHﬁ IIpU3HAK, TOMO3HUIroTa, rercpo3urora, 4YnucTad JINHUA, FI/I6pI/II[bI, T'CHOTHUII, (beHOTI/IH.
OCHOBHEIC MCTOAbI TCHCTHUKU . FH6pHI[OJIOI‘H‘lCCKHfI, HHTOJIOI‘I/I‘IGCKPIIZ, MOJIeKy.HSIpHO-FGHGTH‘ICCKI/IIZ.

JdemoHncTpanuun

IMoptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuii, I'. [[. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Ta6JII/IIII)I U CXCMBI! «MGTO}ILI T'CHCTUKU», «CxeMbl CKpCIIVBAHU.

JlabopaTopHas pa6ora «/[po3oduina kak 00BEKT FreHETHUECKUX UCCIEIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBplii 3akoH MeHaens — 3aKOH e€AUHOOOpasus THOPHJIOB TEPBOTO IMOKOJICHUS.
[IpaBmwiio pomuHupoBaHus. Bropont 3akoH MeHaenss — 3aKOH paclICIUICHUs TPU3HAKOB. LluTonormueckne OCHOBBI
MOHOTHOPHIHOTO CKpelnuBaHus. [ umoresa 4ucToThl ramer.

AHanmsupyroniee ckpemuBaHue. [IpoMexyTouHbI XapakTep HacieqoBaHus. PacuiersieHne npu3HAKOB IIPU HETOJHOM
JOMHUHUPOBAHUH.

JuruOpuaHoe ckpemmBaHue. TpeTwii 3akoH MeHzmens — 3aKOH HE3aBUCUMOTO HACIEIOBaHUS TMPU3HAKOB.
[{utonornueckue OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUS.

CueruieHHoe HacnenoBaHue npu3HakoB. Pabotsl T. Moprana. CuerieHHOe Hacie0BaHUEe I'eHOB, HApYLIEHUE CUEIIICHUS
MEXy reHaMu. XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH.



['enetnka mona. XpoOMOCOMHBI MEXaHHU3M OIpPEAEIICHHs MoJa. AyTOCOMBI U MOJOBbIE XPOMOCOMBI. ['OMOTraMeTHbIN U
reTeporaMeTHbId NoJl. ['eHeTnyeckasi CTpyKTypa MmojaoBbIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLEMIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrema. [lmenoTponuss — MHOXECTBEHHOE AEHUCTBUE TI'€HA. MHOXKECTBEHHBIN AJIJICIIHU3M.
B3anmopelicTBue HeauienbHbIX reHOB. KoMmmuiemenTapHocTs. Onucras. [lonumepus.

I'eneTnueckuii KOHTPOJIb pa3BUTUA paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA, a4 TAKKC (1)I/I3I/IOHOFI/I‘{6CKI/IX MMpoucCCoOB, IMOBCACHUS
U KOTHUTHUBHBIX q)YHKLII/Iﬁ ['eHeTMUECKME MEXaHU3MbI CI/IM6I/IOI‘eHe3a, MCXaHHU3MBbI B33,HMOI[CﬁCTBH$I «XO03sUMH — IIapasuTt» Hu
«XO3AUH — MI/IKpO6I/IOM». I'eHeTnueckue aCOeKThI KOHTPOJIA 1 UBMCHCHH: HaCHGI[CTBeHHOﬁ I/IH(I)OpMaI_[I/II/I B ITOKOJICHHUAX KJIICTOK
U OPTraHnU3MOB.

JdemoHncTpanumn
Iloprpeter: I'. Mennens, T. Mopras.

Tabmumpl  u  cxemsbl: «IlepBolii 1 BTOpoW 3akoHbl MeHnens», «Tpetuit 3akoH MeHaens», «AHATU3UPYIOIIEE
ckpemuBanuey, «HemnomHoe nomuHUpoBaHUE», «CIIENJICHHOE HACHeIO0BaHHWE MPU3HAKOB y Apo3oduiasly, «['eHeTuka momnan,
«Kapuotun uenosekay, «Kapuorun mapozoduinb», «Kapuotun nTuibl», «MHOXKECTBEHHBIH ajuienu3m», «BzaumomaeicTBue
T'€HOB).

OOGopynoBaHue: MOJICNb JIJIsI JIEMOHCTPAIlUM 3aKOHOB €IMHOOOpa3usi THOPUIOB IEPBOTO TMOKOJICHHS W pacHIeIICHUs
MPU3HAKOB, MOJIENb i1 JEMOHCTpallMd 3aKOHA HE3aBUCHUMOTO HACJIECAOBAaHMUS NPU3HAKOB, MOJECNIb IS JI€MOHCTpALMKU
CIETIJIEHHOT'O HACJIeIOBaHMS ITPU3HAKOB, CBETOBOM MUKPOCKOII, MEKpoTpenapar: «/{po3oduiay.

IIpakTnyeckas padora «/3ydyeHne pe3yapTaToB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PUITBI».
IIpakTuyeckas padora «/3yduenne pe3yabTaToB TUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI.
Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BaumoneiicTBue reHoTHrma W cpeanl mpu GopmupoBaHuu (peHotumna. M3mMeHYMBOCTH Npu3HAKOB. KadecTBeHHBIE H
KOJINYECTBEHHBIE TPU3HAKU. BUAbI ”3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MoaudukanuonHass U3MEHUUBOCTh. Posib cpeabl B popMUpOBAHMN MOAUPUKAITMOHHON M3MeHYMBOCTUH. Hopma peakuuu
npu3Haka. Bapuarnmonnsiii psig u BapuanuonHas kpusas (B. Moranncen). CoiicTBa MOau(pUKalIMOHHOW U3MEHUHUBOCTH.



I'enoTunnueckas M3MeHYUBOCTH. CBOWCTBA T€HOTHUIIMYECKONW W3MEHUYMBOCTH. BUIBI T€HOTUNHUYECKOW H3MEHYUBOCTH:
KOMOMHATUBHAsI, MyTallMOHHASI.

KoMOuHaTtuBHas uW3MEHYMBOCTb. Mel03 W TOJOBOM Mpolecc — OCHOBA KOMOMHATHMBHOM W3MEHYMBOCTH. Poib
KOMOMHATUBHON M3MEHUYMBOCTHU B CO3[JaHUU F€HETUYECKOT0 pa3HOOOpa3us B mpeiesiax OJJHOro BUA.

MYTaI_[I/IOHHaSI HU3MCHYUBOCTB. BI/II[BI MYTaHHﬁZ I'CHHBIC, XPOMOCOMHLIC, T'CHOMHBIC. CrioHTaHHBIC U WHAYLHMPOBAHHLIC
MYyTalluH. Hz[epHHe U OUTOIINIa3MaTHYCCKUC MYTAllHH. ComaTtnyueckne M TOJOBEIC MyTall1u. HpI/IIH/IHBI BO3HUKHOBCHUA
MYTaHHﬁ. MYTaI‘eHBI " UX BJIUAHUC HA OPTaHU3MBI. 3aKOHOMepHOCTI/I MYTAllMOHHOTO IIpOoILecCa. 3aKOH TOMOJOTHYECKUX pAa0OB
B HaCHeHCTBeHHOﬁ U3MCHYHNBOCTHU (HI/I BaBI/IJ'IOB). BHeHI[epHaSI N3MCHYMUBOCTD U HACJIICACTBCHHOCTD.

Onueenemuxa u INUSCEHOMUKA, pOb INUceHemMudeCKux qbaKmopoe 6 HACIe008AHUU U UBMEHYUBOCTU qbeﬁomunuqecmtx
NPU3HAKOB ) OPp2AHU3MOE.

JdemoHncTpanuu
[Moprpetst: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuipl U cxembl: «Busibl ©3MEHUMBOCTHY, «MoauduKaimoHHass U3MEHUUBOCThY, «KOMOMHATUBHAS M3MEHUUBOCTHY,
«Meito3y», «OmiogoTBopeHuey, «I'eHeTnueckue 3a00eBaHus YeIOBeKay, «BUIbI MyTaInii».

OO0opylioBaHue: )KUBbIE M TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTeHHUM, puUCyHKH ((ororpaduu) >KUBOTHBIX C
pa3IMYHBIMHA BHJIAMU U3MEHYHBOCTH.

JlabopaTtopHass pabora «lccienoBaHue 3aKOHOMEpPHOCTEW  MOAU(MUKAIMOHHOW  M3MeHYMBOCTH. [locTpoeHue
BAPHALMOHHOIO PsAJla U BApUALIMOHHOM KPUBOW».

IIpakTuyeckas padora «MyTtanuu y 1po30(duiibl (Ha TOTOBBIX MUKPOIIPENapaTax).
Tema 14. I'eHeTnka yejioBeKa

Kapuotun wyemoBeka. MexayHapoaHas OporpamMma HCCIEIOBaHUS T€HOMAa 4YeJloBeKa. MeToabl HM3y4YEHHS TeHETHUKHU
YeJoBeKa: TEeHEAJOTMYECKHM,  OJM3HEIOBBIM, IUTOTCHETHYECKUW,  MOMYJISIIIMOHHO-CTATUCTUYECKUM,  MOJICKYJISIPHO-
reHetnyeckrii. COBpEMEHHOE OINPEACICHUE T'C€HOTHUIIA: MOJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIE C
nomoipio T1IP-ananu3a. HacnenctBenHsie 3a00eBaHus yeoBeKa. [ €HHbIE M1 XpOMOCOMHBIE 00JIe3HU 4esioBeka. bone3nu ¢



HACJIEJICTBEHHOW MPEapacioyioKEHHOCThIO. 3HAaUeHHE MEIULIMHCKON I'eHETUKH B MPEAOTBPAILICHUN U JICUEHUU M€HETUYECKHX
3a0oneBaHuil yenoBeka. MeIUKO-TeHETHYECKOEe KOHCYJIbTHUpoBaHUE. CTBOJIOBbIE KIETKU. [IOHSATHE «TE€HETHYECKOro Ipy3ay.
DTUYecKue acreKThl UCCIEI0BaHUN B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (HakTOpbl MOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY M XUMUUYECKOMY 3arpsi3HECHUIO
OKpyXkarolei cpenbl. [ eHeTnyeckas npeapacrnoiokeHHOCTh YEIOBEKA K MATOJIOTHsIM.

JdemoHncTpanuun

Ta6JII/II_IBI U CXCMBI: «KapI/IOTI/IH YCJIOBCKa», «MeToasl HN3YyUYCHHA TCHCTHUKHU 4YCJIOBCKA», «I"eHeTnueckue 3a00JIEBaHUS
YCJIOBCKa».

IIpakTuyeckas padora «CocTaBlIeHHE U aHAIN3 POJTOCIOBHON».
Tema 15. Cennekuusi OpraHu3MoB

JloMecTukamuss W ceJeKiusa. 3apokKJAeHue celekuuu U gomectukanuu. Ydenue H. WM. BaBumoBa o IleHTtpax
IPOUCXOKACHUS U MHOTO0Opa3us KyJIbTYpHBIX pacTeHUU. Pojb cenekiuu B CO3JjaHUU COPTOB PACTEHUM M TOPOJ] KUBOTHBIX.
Copr, nopoja, mramMM. 3aKOH TOMOJOTHYECKUX PSA0B B HacieAcTBeHHOM n3MeHunBocTH H. M. BaBunosa, ero 3HaueHue s
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKMOHHONH paboThl. MICKYCCTBEHHBIM OTOOpP: MAcCOBBIH W MHAMBUAYAIBHBIA. DTalbl KOMOWHAIIMOHHOM
cenekuuu. VcrbiTaHue mpou3BoAUTENeH Mo moToMcTBY. OTOOp MO IN€HOTHUIY C IOMOIIBIO OIEHKH (DEHOTHIIA TMOTOMCTBA H
oTOOp 1O reHOTHUITy ¢ TTomMoIbio aHanuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEeNEKIIMOHHON paboThl. PaguanimoHHbIi 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK
MyTalyil y KyJIbTYpHBIX OopM OpraHu3moB. Vcrnonb30BaHre T€HOMHOTO PEIaKTUPOBAHUS M METO0B pexomOmHaHTHBIX JJHK
JUISL TIOJTYYE€HUSI HCXOTHOTO MaTtepuaia sl CEJICKINH.

[Tonyyenne mnomumIonaoB. BHyTpuBMaoBas ruOpuam3anus. BIM3KOpPOACTBEHHOE CKpEIIMBaHWE, WM WHOPHIMHT.
HeponctBennoe ckpemmBanue, win ayropuauur. ['etepo3nc m ero mpuyuHbL Mcmonb3oBaHWE TeTepo3uca B CEJICKIIUU.
Otnanénnas rulpuausanus. [Ipeoponienne Oecrioausi MEXKBHIOBBIX T'HOpUIOB. JlOCTHXKEHMSI CENEKIMU pPACTCHUH U
KUBOTHBIX. «3€1€HAs peGoIOYUL).



CoxpaHeHue U WM3yYeHHE TeHETHUYECKUX PECYpCOB KYIbTYPHBIX PACTEHUM M MX JUKUX POJAMYCH i CO3/IaHUS HOBBIX
COPTOB M THOPUIIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yuenue, coxpamenue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBBIX HCUBOMHBIX 8 YEJISX VIVUULCHUS CYULeCMBYIOUUX U CO30AHUSL HOBbIX NOPOO, JUHUL U
KpOCco8, 8 MOM Yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, Nepedosblx uoel U NepcneKmusHbIX
MexXHON02U.

JdemoHncTpanuun

IMoptpetsl: H. W. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI. Acraypos, H. bopnoyr, I.
K. benses.

Ta6JII/II_IBI U CXCMBI. «HCHTpBI MPOUCXOKIACHUA U MHOI‘OO6pa?>I/I${ KYJIBbTYPHBIX paCTeHHﬁ>>, «3aK0H IOMOJIOTHYECKUX pAaIOB
B H&CHC}ICTBGHHOﬁ HU3MCHYHUBOCTHU», «MGTO,ZIBI CCJIICKLIUN», «OT)IaJ'IéHHaSI TI/I6pI/I}IPISaIII/IH)>, ((MYTaFCHCS».

JlabopaTopHasi padoTa «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JIOMAIIHUX KUBOTHBIX).
JlaGopaTopHasi pabora «/3ydeHue METOLOB CEJICKLIUA PACTEHUMY.
IpakTuyeckas padora «lIpuBuBKa pacTeHuN».

IKkckypcusi «KOCHOBHbIE METOAbl M JOCTHKEHUS CEJIIEKIUMU PACTEHHN W KUBOTHBIX (HA CEJNEKIMOHHYIO CTaHIIUIO,
IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIN YYacTOK, B TEIUIMYHOE XO3SMCTBO, B JIAOOPATOPHUIO arpoOyHUBEPCUTETa WIIU
HAy4YHOT'O IICHTPA)».

Tema 16. BHOTeXHOJIOTMSA U CHHTETHYECKAA OMOJIOT U

OOBEKThI, WCIIOJNIB3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE ¢ TKAHEBBIE KYJIBTYpPbl, MHKPOOPTAaHU3MBI, UX
XapakTepucTuka. TpamuimoHHass OWOTEXHONOTHS: XJeOONeYeHHe, MONyYeHHE KHUCIOMOJIOYHBIX TPOIYKTOB, BHUHOJCIHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHYECKUX TexHoJoruid. [Ipom3BoacTBO Oenka, aMUHOKHUCIOT W
BUTAaMUHOB.

COSI[aHI/Ie TEXHOJIOTUM U HHCTPYMCHTOB MLCJICHAIIPABJICHHOI'O HN3MCHCHHUA KW KOHCTPYHUPOBAHHA I'CHOMOB C ICJbIO
IIOJTYUYCHUA OPraHnu3MOB M KX KOMIIOHCHTOB, COACPIKAIINX HC BCTPCHAIOIIHNECCS B IIPHUPOAC OMOCUHTCTHYCCKHE IIyTH.



Knerounas umxenepus. Metoabl KyJbTypbl KJIETOK M TKaHEH pacTeHUMM W KUBOTHBIX. Kpuobanku. Comaruueckas
rudpuau3anys ¥ coMaTHYecKuil smOprorenes. Vcnonb3oBaHue rarionoB B CENIEKIIMU PacTeHU. [loyuenue MOHOKIOHAIbHbIX
anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U NOJUKIOHANbHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OILTIOJOTBOPECHHE.
PexoHCTpyKIuS SIMIEKIETOK M KIOHHPOBAaHUE XUBOTHBIX. METO/A TPaHCIUIAHTALIMU SIACP KIETOK. IexHonocuu 0300poe6eHus,
KYIbMUBUPOBAHUS U MUKPOKIOHANbHO20 PAZMHOICEHUA CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpomMocoMHasi W TeHHas UHXeHepusl. VICKyCCTBEHHBIM CHHTE3 Te€Ha U KOHCTPYUPOBAHHE PEKOMOWHAHTHBIX
JHK. Co30anue mpanceennvix opeanuzmos. JIOCTWIKEHUS W TEPCHEKTHBBI XPOMOCOMHOW M TE€HHOW WH)KCHEPUH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TeHHOW WHXKEHEPUH.

Menunuackue OuorexHonoruu. lloctrenomuast mudpoBas meauinuna. [II[P-muarnoctuka. MeTaOoJIOMHBIA aHANM3,
TEHOLICHTPUYECKU aHAIM3 MPOTEOMa YEJIIOBEKA JJISl OLIEHKM COCTOSIHUS €ro 340pOBbs. VCIOJIb30BaHHE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanus paka. 3D-OnonHxeHepus s pa3padoTKu (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3TaHuUs
KOMIUIEKCHBIX TKaHEW COYETAaHWEM TEXHOJOTUNM TPEXMEPHOTO OWONMpHHTHUHTA U ckadgdoaauHra ajis penieHus 3ajad
MIEPCOHAJIN3UPOBAHHON MEIUIINHBI.

Co3manue BEKTOPHBIX BaKIMH C 10 OO0eclneueHus] KOMOWHUPOBAHHOW 3amuThl OT Bo3Oyaurteneir OPBU,
YCTaHOBJICHHWE MOJIEKYISIPHBIX MeXaHu3MOB (pyHkimonupoBanusi PHK-conmeprkanux BUpPYCOB, BBI3BIBAIOIIUX O0COO0 OMAaCHBIE
3a00JIeBaHUs YE€I0BEKA U )KUBOTHBIX.

JdeMoHCcTpamumn

Tabnuiel u cxeMmbl: «Vcnonp30BaHre MUKPOOPTAHU3MOB B MPOMBIIIJICHHOM MPOU3BOJICTBEY, «KileTouHas WHKEHEPHs»,
«I'eHHass HHKEHEPUS».

JlabopaTopHas padora «/3yueHnue o0bEKTOB OMOTEXHOIOTHI.
IIpakTuyeckasi padora «llonydeHne MOJTOYHOKUCIBIX OPOTYKTOBY.

IKcKypcusi «bUOTEXHOOTHST — Ba)KHEUIIash NPOU3BOAMTENIbHAS CHJIa COBPEMEHHOCTH (Ha OHMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)».



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'M HA YPOBHE CPEJHEI'O
OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOECHHS OOYYaIOMIMMHUCS MPOrpPaMM CpPEIHEro OOILEero
0o0pa3oBaHus: TUYHOCTHBIE, METANPEIMETHBIE U PEIMETHBIE.

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMMBbI MO OMOJOTUHU BBIJEIECHBI CISAYIOIIME COCTABISIONINE:
OCO3HAaHHE O0YYaIOIIUMHUCS POCCUNUCKON IpakIaHCKOW MJIEHTUYHOCTH — FOTOBHOCTU K CaMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U
CaMOOIIPECIICHUIO, Haluyue momueayuu Kk OOy4eHHIO OWOJIOTUH, YeleHanpasieHHoe pazéumue BHYTPEHHUX YOeXKIeHUM
JUYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH M MCTOPUYECKUX TPAJAMLIMA pa3BUTUS OUOJIOrMYECKOTO 3HAHUS, 20MOGHOCHb U
cnocobHocmb 00yUAIONTNXCS PYKOBOJICTBOBATHCS B CBOCH JIESATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, TPUCYIITUMHU
cucTeMe OMOJIOTHYECKOro 00pa3oBaHUSs, HAIUYUE NPABOCO3HAHUS IKOIOTUIECKOW KYIBTYPBI, CHOCOOHOCMU CIMABUMb IETH |
CTPOUTH KMU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI MPOTPAMMBbI MO OMOJIOTUU JOCTUTAIOTCS B €IMHCTBE YYEOHOW M BOCIUTATEIHHOM
NEATEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMM POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPHUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPHUHATBIMU B OOIECTBE NpaBWJIaMU M HOPMaMH TOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHMS, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIMU JUYHOCTH, MNATPUOTHU3MA U YBAKEHUS K
3aKOHY U TPABOMOPSJKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJICHHIO, B3aMMHOTO YyBaKCHHs, OEpEKHOTO OTHOUICHUS K
KYJIbTYPHOMY HACJICAUI0 U TPAAULMAM MHOTOHAIMOHAJIBHOrO Haponaa Poccuiickon denepanuu, MPUPOJEC U OKPYKAIOLIEH

cpene.

JIn4HOCTHBIC pe3yJbTaThl OCBOCHHUS y4eOHOro mpeamera «bromorus» MOMKHBI OTpakaThb TOTOBHOCTh M CIOCOOHOCTH
00ydJaromuxcss pyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3MIMEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUCHTAIIUM,
MMO3UTUBHBIX BHYTPCHHUX YOCKICHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOIO OOIIECTBA, PACIIMPCHHUE
YKU3HEHHOTO OIbITA Y OMbITA JIEATEIIbHOCTH B MPOLECCE PEATU3AUY OCHOBHBIX HAITPABJIECHUN BOCIIUTATEIIBHOMN JIESTEIILHOCTH, B
TOM YMCJIE€ B YACTH:

1) rpasKaIaHCKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON IMO3UIIMA OOYYalOIIerocs Kak aKTHBHOTO M OTBETCTBEHHOIO YJ€HA POCCHICKOIO
o011ecTBa;



OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX IPAB U 00513aHHOCTEH, YBaKEHHUE 3aKOHA U MPABOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIbHOCTH NPH CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX H
MO3HABATEJIbHBIX 33/1a4, BBINOJIHEHUN OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UIUIO 10 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOU KU3HU U OOBIACHSTH €€,

YMCHUC YUYUTBIBATHL B CBOHUX I[CI\/'ICTBI/ISIX H€O6XOI[I/IMOCTB KOHCTPYKTHUBHOI'O B3&HMOI{6ﬁCTBH$I J'HOI[Cﬁ C Ppa3sHbIMHU
Y66)KIICHI/ISIMI/I, KYJbTYPHBIMU HCHHOCTSAMHN U COHAJIbHBIM ITOJIOKCHUCM

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOT'O BBITIOTHEHHUS YU€OHBIX, TO3HABATEIBHBIX U UCCIICIOBATEILCKUX
3a/1a4, YBaXKUTEJIBHOTO OTHOIIGHWS] K MHEHHUIO OINMOHEHTOB TPU OOCYXKJICHHHU CIIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COAEpIKaAHUS;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOM JEATETLHOCTH;
2) NAaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TI'PAKIAHCKOW HIEHTUYHOCTH, MATPUOTHU3Ma, YBAXKEHHS K CBOEMY Hapoj]y, YyBCTBa
OTBETCTBEHHOCTH Tepes; PoluHOM, roplocTH 3a CBOM Kpal, cBoro PoauHy, CBOM SI3bIK M KYyJbTYpY, IPOIIOE M HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuuy;

LIECHHOCTHOE OTHOIICHUE K IIPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPUPOJBI, JOCTHXKEHUSIM Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CITOCOOHOCTH OLICHUBATBb BKJaZJ pOCCHﬁCKHX y‘-IéHBIX B CTAHOBJICHHC MW PA3BUTHC 61/IOJ'IOFI/II/I, IIOHUMMAaHHA 3Ha4YCHUA
OMOJIOrUMH B TTO3HAHUH 3aKOHOB IIpUPOILI, B JKU3HH YCJIIOBCKA U COBPCMCHHOI'O 06HJ;€CTB3;

uaerHast yoexx1€HHOCTh, TOTOBHOCTD K CIY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;
3) TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHMA, STUUCCKOI'O IIOBCACHHUA,



CIIOCOOHOCTH OLCHMBATH CHUTYAllUIO W NPUHHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHPYSCbh HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 ICHHOCTH,

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUMUBOTO OYyAYLIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM pPOAUTEIAM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOIO IPUHATUSA LIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUM C TpaguLIUsIMU HapooB Poccuy;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIOYAsh ICTETUKY ObITa, HAy4YHOTO M TEXHUYECKOrO TBOPYECTBA, CIOpTa, TPYyja,
OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHUE SMOIIMOHAJIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;
TOTOBHOCTh K CAMOBBIPAXXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE MIPOSBIISATh KaU4eCTBAa TBOPUECKON TUYHOCTH;
5) ¢pu3nyeckoro BocnuTaHus, GOPMUPOBAHNS KYJbTYPbI 3I0POBbs M IMOIMOHAJIBLHOT0 0JIATOMOJIY Y HsI:

NOHMMAaHHE W peaju3alus 3[0pOBOTO M 0e30MmacHOro odpasa >KM3HU (310pOBOE MHUTAHUE, COOIIOCHUE TUTHEHUYECKUX
OpaBWJI U HOPM, COAJAaHCUPOBAHHBIM PEXKHUM 3aHATHA U OTABIXA, pEryisipHas (u3MYecKkass aKTHBHOCTH), OEpeXHOro,
OTBETCTBEHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIECHHS K COOCTBEHHOMY (hU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHUMAaHKE 1IEHHOCTH TPABUJI HHIWBUIYATBHOIO M KOJJISKTHBHOTO 0€30MaCHOTO TMOBEACHUS B CUTYAIIHAX, YIPOXKAIOIINX
310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE MOCJICJACTBUI 1 HEMPUATUS BPEIHBIX MTPUBBIUEK (YITOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEHUSs);
6) TPy10BOro BOCTIUTAHUS
TOTOBHOCTb K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10I00HUE;

TOTOBHOCTh K aKTHBHOM ACATCIIBHOCTH TEXHOJOTMYECKOU U COHH&J’H)HOIZ HaIIPaBJICHHOCTH, CITOCOOHOCTD HWHUIIMHUPOBATD,
IUIAHUPOBATDb U CaAMOCTOATCIIbHO BBIIMOJHATH TaAKYIO JCATCIbHOCTD,



MHTEPEC K Pa3iuYHbIM chepaM MpoPEecCHOHATBLHON AESITENIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIA BHIOOp Oyaylei
npodeccun 1 peaan30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TIIaHbL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA TPOTSHKCHUH BCEi JKU3HU;
7) 3KOJI0rH4€eCKOr0 BOCIIUTAHUS:
HKOJIOTHUYECKH IIeJIECO00Pa3HOE OTHOIIEHUE K IPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3eMJiIe, OCHOBE €€ CyIECTBOBAHMS,

NOBBILIEHUE YPOBHS DKOJIOTMUECKOW KYJIbTYpbl: NMPUOOpPETEHHE ONbITa IUJIAHUPOBAHUS TMOCTYIKOB M OLIEHKH HUX
BO3MOJKHBIX TIOCJIEICTBUI JUIs1 OKPYKAIOIIEN CPELBI;

OCO3HaHME II100aJIBLHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIEM U MyTel UX pelIeHUs;

CIIOCOOHOCTh MCIOJIB30BaTh MpUOOpeTaeMble MPH U3YYCHUH OWOJOTMM 3HAHUS M YMEHHs TPU PEHIeHUH MpodseM,
CBS3aHHBIX C pAIMOHAJIBHBIM MPUPOJONOIb30BaHIEM (COOJIO/IEHHE TPaBWII TOBEJACHUS B MPUPOJE, HAMPABIECHHBIX Ha
COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OHOC(heEphl);

aKTUBHOE HENpUATHE JCHCTBUM, NPUHOCIIIMX BpPEIl OKpPYXKAWIMIEeH NPUPOAHOW Cpele, YMEHHE MPOrHO3HPOBATH
HEeOJIaronpuATHBIE YKOJIOTHUECKHE MOCIEACTBHUS MPENPUHUMAEMBIX IEUCTBUN U MTPE0TBpaIIaTh UX;

HaJIMYME PA3BUTOTO 3KOJIOTMYECKOrO MBIIIJIEHUS, JKOJOIMYECKOM KYJBTYPBI, OIBITA JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPAaBJICHHOCTH, YMEHUs PYKOBOJCTBOBATHCA HMHU B II03HABATEIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B PAKTUYECKOU EATEIBHOCTH SKOJIOTMYECKON HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W OOIIECTBEHHOM
MIPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIBTYpPhI KaK CPEJCTBA B3aUMOACHCTBUA MEXKAY JIOJbMHU U MO3HAHUS
MUPA;



NMOHUMaHUE crneuu@ukn OUONOTMU KaK HayKH, OCO3HaHMs €€ pond B (POPMUPOBAHUM PALMOHAIBHOIO HAYYHOIrO
MBIILJIEHUS, CO3/IaHUH LEIOCTHOTO MPECTABICHUS 00 OKPY’KaIOIEM MUPE KaK O €IMHCTBE MPUPO/bI, YEJIOBEKAa U 00IECTBA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U pelIeHUH MPOoOJIeM COXPAaHEHU s IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JIJIi COBPEMEHHOM LMBWIM3AIMU: OOECIEeYeHUs] HOBOI'O YPOBHSI PA3BUTHUS
MEJIUIMHBI, CO3/IJaHNE MEPCHEKTUBHBIX OMOTEXHOJOIUHM, CIIOCOOHBIX pEIlaTh pPecypcHBbIE MPOOJEeMbl pa3BUTHS YEIOBEYECTBA,
MOMCKa NyTEed BBIXOJA U3 TJIOOANBHBIX JKOJOTMUYECKHX Mpo0ieM M oOecnedeHHsl Mnepexoja K YCTOWYMBOMY pa3BUTHIO,
pPalMOHAILHOMY MCHOJIb30BAHUIO TIPUPOAHBIX PECYPCOB U POPMUPOBAHUIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OHOJIOTMYCCKUX 3HAHMH B IEISAX TOBBIMICHUS OOINCH KYJIbTYPBI, €CTECTBEHHO-
HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAaMOTHOCTH OOydYaromuxcs, GopMupyeMol mpu U3ydeHUU
OuoJjoruu;

IMOHUMAHHUC CYHNIHOCTH MCTOAOB IIO3HAHHA, HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIB30BaTh
I[MOJIy4acMbIC 3HAHUA I aHAJIN3ad U 00BSICHEHHS SIBICHUU OKPYKAromiero Mupa U Npoucxoadaniux B HEM HSMCHCHHﬁ, YMCHUC
ACJIaTh 00OCHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAaY4YHbIX (I)aKTOB N UMCIOIMUXCA NAHHBIX C HOCJIBIO IMOJYUYCHHA HTOCTOBCPHBIX
BBIBOJOB.

CITOCOOHOCTH CaMOCTOSITEJILHO HCIIOJIL30BAaTh OMOJOTHYSCKHUE 3HAHUS JJIs pCHICHU A HpO6HCM B PCAJIbHBIX JKH3HCHHBIX
CUTyalluAX;

OCO3HAaHUEC NI ECHHOCTU HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH OCYIICCTBJIATL TIIPOCKTHYIO M HCCIICAOBATCIIBCKYIO
ACATCIIbHOCTD MHANBUYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BaHUIO, K aKTHBHOMY IMOJYYEHHUIO HOBBIX
3HAHHH 10 OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMHU TTOTPEOHOCTIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yabTaThl OCBOCHHUSI y4eOHOTO mpeamera «buosorus» BKIOYAIOT: 3HAYUMBIE I (DOPMHUPOBAHUS
MHPOBO33PECHUS 00YJAFOIINXCS MEXIUCIUTUIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYIHBIC ITOHATHS, OTPAXKAOIIHE IIEITOCTHOCTh
Hay4yHOW KapTHHBI MHpa U CHEUu(UKY METOJIOB MO3HAHHS, HWCIOJB3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus,
SIBJICHHUE, TIPOIECC, CHUCTeMa, Hay4dHbIM (aKT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHNUE,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEpPCAJIbHbIE YUCOHbIE NeHCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
peryisiTUBHbIE), oOecrneuuBaronme (HopMupoBaHre (QYHKIMOHAIBHOM TIpaMOTHOCTH M COLMAIBHOM  KOMIETECHIINU



o0Oy4aromuxcs; CIocOOHOCTh OOYYAIOIMIMXCS MCIOJIb30BaTh OCBOCHHBIE MEXIUCLUUILUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUA U
YHUBEpCaJIbHbIEC yUeOHbIE I€UCTBUS B IO3HABATEIBHON U COLMATBHON MPAKTHKE.

B pe3ynbTaTe m3ydyeHus OMOJOrMM Ha YpPOBHE CPEJHEro 001ero oopa3zoBaHus y oOydaromerocs 0yayT cqpopMUpOBaHBI
Mo3HaBaTeNbHBIE YHUBEPCATbHbIC yUueOHbIC ACHCTBHSA, KOMMYHUKATUBHBIE YHUBEPCAIbHbIC YUeOHBIC NEHCTBUS, PETYIITHBHbBIE
YHHUBEpCaJbHbIE YdeOHbIC TEHCTBHS, COBMECTHAS JACSITEIHLHOCTb.

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MMPOTPAMMEBI CPEIHETO 00IIero 00pa3oBaHusl TOJKHBI OTPaXKaTh:

OgiiaieHHe YHHBEPCAJBLHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU 1eHCTBUSMM:

1) 6a3oBbI€ JJOrHYECKHE JeCTBHS:

CaMOCTOATCIIBHO q)OpMy.HI/IPOBaTB " aKTYaJIU3UpPOBATH HpO6JI€My, pacCMaTpuBaThb ec BCCCTOPOHHC,

UCIIOJIH30BaTh MPHU OCBOCHUHU 3HAHUKM MPUEMBI JIOTHYECKOT'O0 MBIIIUICHUS (aHAJIM3a, CUHTE3a, CPaBHEHUS, KJIacCU(UKAIUH,
0000111eHNsT), PACKPBIBATh CMBICII OMOJOTMYECKUX MOHATHHA (BBIACISATh UX XapaKTepHbIE MPHU3HAKHU, YCTAHABIUBATH CBSI3H C
JIPYTUMH MOHATHUSIMHU);

onpeaACATL MLCJIHM ACATCIbHOCTHU, 3aJaBasad IMaApaMCTpbl W KPUTCPpUU HUX HOOCTHIKCHHA, COOTHOCUTL PC3YJIbTAThI
ACATCIIBHOCTHU C ITOCTAaBJICHHBIMH LCIAMU,

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS I 00bsICHEHUS (DaKTOB U SIBJIICHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTHYCCKHUC PACCYKACHUA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I), BBIABJIATHL 3aKOHOMCPHOCTH H
IIPOTUBOPCHUHUSA B PACCMATPUBACMBIX SBJICHUAX, Q)OpMYHI/IpOBaTI) BBIBOABI U 3aKJIIOYCHUA,

MIPUMEHATh CXEMHO-MOJEIBHBIE CPENCTBA Il NPEACTABICHUSA CYLIECTBEHHBIX CBS3€M M OTHOLICHUM B H3y4aeMbIX
OMONOTUYECKUX O0BEKTAX, a TAKKE MPOTUBOPEUNI PA3HOTO POa, BRISBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHaN3a UMEIOIINXCS MaTepUATbHBIX M HEMATEPHUAITLHBIX PECYPCOB;

BHOCHTb KOPPCKTUBBI B ACATCIBHOCTHb, OOCHHBATL COOTBCTCTBUC PC3YJILTATOB LCJIIAM, OLUCHHBATL PUCKH HOCJ'IeI[CTBI/Iﬁ
ACATCIIBHOCTH,

KOOPAMHHUPOBATL U BBIIIOJIHATH pa60Ty B YCJIOBUAX pCaJIbHOI'O, BUPTYAJIbHOTO U KOM6I/IHI/IpOBaHHOFO BSaHMOI[efICTBHH;



pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOIIEM.
2) 6azoBbIe HCCJIEI0BATEIbCKHE IeHCTBHS:

BIaACTh HaBBbIKaAMH y‘le6H0-I/ICCHCI[OBaTeHBCKOﬁ u HpOCKTHOI\/'I ACATCIIbHOCTHU, HAaBBbIKaMM Pa3pClICHUS HpO6JI€M,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IIOMCKY MCTOJOB PCHICHUA TIMMPAKTHYCCKUX 3aJa4d, HIPUMCHCHHIO
Pa3IMIHbIX METOAOB ITO3HAHMA,

HNCIIOJIB30BATH PA3JIMYHBIC BUABI ACATCIbHOCTHU IO IMOJYYCHHUIO HOBOT'O 3HAHUA, €TO UHTCPIIPCTALINHN, Hp606paSOBaHI/IIO u
IMPUMCHCHUIO B y‘le6H]':>IX CUTyalluiaX, B TOM HHUCJIC IIPU CO3JaHUN yqe6HBIX " COLIUAJIBHBIX ITPOCKTOB,

(I)OpMI/IpOBaTB Hay‘lHBIfI THUII MBIIIIJICHUA, BJIaACTDb HaquOﬁ TepMHHOHOFHCﬁ, KIIFOYCBBIMU ITOHATUAMU U MCTOJaMU,
CTaBUTh U (I)OpMy.]II/IpOBaTB cOOCTBEHHBIE 3aJ1a4U B O6p330BaTCHBHOﬁ ACATCIIBHOCTH U JXU3HCHHBIX CUTYAllUAX]

BBIABJIATE IIPUYUHHO-CICACTBCHHBIC CBA3UM W AKTYAJIUM3UPOBATH 34/1a4y, BbIABUI'dTb THUIIOTC3Y ee peuiCHus, HAXOIUTb
APryMCHTHI I 10Ka3aTCJIbCTBA CBOHUX YTBep}K,HGHHﬁ, 3a/1aBaThb IMMapaMCTPbl 1 KPUTCPUHN PCIICHU,

AHAJIM3UPOBATL IIOJIYYCHHBIC B XOAC PCIICHUA 3aJa4W PE3YyJIbTAaTbl, KPUTHYCCKHU OIOCHHBATHL HNX JOCTOBCPHOCTD,
IMPOTHO3UPOBATb UBMCHCHHUC B HOBBIX YCJIOBUAX,

JaBaTh OLICHKY HOBBIM CUTYAIIMsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IIEJICHANPABIEHHBIN MMOKUCK MEPEHOCa CPENICTB U CITOCOOOB ACHCTBUS B TPO(ECCHOHATLHYIO CPEY;
YMETh IEPEHOCUTh 3HAHMSI B TIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH KUZHEEATEITLHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIABUI'dATb HOBBIC NACH, IIPCAJIAraTb OPUIMHAJIBHBIC IIOAXO0AblI U PCIICHUA, CTABUTDH HpO6JIeMBI " 3a1a4i, JOIIYCKAroIue
AJIbTCPHATHBHBIC PCIICHUSI.

3) pabora ¢ uHpopMmauueii:



OPUEHTHPOBATHCS B PA3TUYHBIX UCTOUHUKAX WH(OpMALINH (TEKCTe Y4eOHOTO MOCcOoOus, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTMYECKUX CJIOBapsiX W CIPABOYHUKAX, KOMIBIOTEPHBIX 0azax NaHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM MpEACTaBICHUS, KPUTUYECKHU OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyTHUpOBaTh 3aMpOChl U MPUMEHSATH Pa3IMYHbIE METOJAbl MPHU TMOUCKE U OTOOpe Ouomoruueckol uHQopmaiuwy,
HEO0OXOMMOM JIJIsl BBITIOJTHEHUSI YUCOHBIX 3a/a4;

pUOOPETaTh OMBIT HMCMIOJIB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATH KYIBTYpPY
AKTHUBHOTO MCIIOJIb30BaHUs Pa3JIMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIbHYIO (OpMy mpencTaBieHus Ouosornyeckod MHopManuu (CXeMbl, Tpapuki,
JIUarpaMMbl, TaOJIUIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KadyecTBE CpeAcTBa Npu paboTe ¢ Ouojormyeckod uHOOpMaIUe: MNPUMEHSTDH
XUMHYECKHUe, (pu3ndyeckne U MaTeMaTUYECKUe 3HAKU U CUMBOJIbI, (pOpMysibl, aOOpeBUaTypy, HOMEHKIIATYpPY, UCIOIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMHK PACIIO3HABAHMS U 3aAIIUTHI HH(GOPMaIIUK, HHPOPMAIIMOHHON 6€30IaCHOCTH JINYHOCTH.
OsJiaieHHe YHHBEPCAJIbHBIMIA KOMMYHHUKATHBHBIMH JI€CTBUSAMU:
1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMKM BO BceX cdepax >KM3HU, aKTUBHO YYacTBOBATh B JMAJIOTE WA JUCKYCCHUU IO CYIIECTBY
oOcyxaeMoi TeMbl (yMEHHE 3a7]aBaTh BOMPOCHI, BHICKA3bIBATh CYXKJEHUS OTHOCUTEILHO BBIMOJTHEHUS TpeIaraeMon 3a/1aud,
YUYUTBIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3ULIUN IPYTHX YYACTHUKOB JAHAJIOra WU AUCKYCCUH);

pacrio3HaBaTh HeBepOalibHbIE CpeAcTBa OOIIEHUS, MOHMMaTh 3HAYEHHE COLUAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIllUid, yMETh CMSTYaTh KOH(DJIUKTHI ¥ BECTH MIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMU CIOcOO0aMu OOIICHHWS W B3aWMOJCHCTBHUS, MOHUMATh HAMEPEHHUS APYTHX JIOJICH, MPOSBISATH
YBO)XHUTEJIBHOE OTHOIIICHUE K COOCCETHUKY U B KOPPEKTHOM (popme HopMyIupoBaTh CBOM BO3PAKECHUS,

paSBépHYTO N JIOTHUYHO H3JiaraTb CBOIO TOYKY 3pCHUSA C UCIIOJIb30BAHHUCM A3BIKOBBLIX CPCIACTB.



2) COBMeCTHAsI JIesITeIbHOCTh:

MOHUMAaTh U MCHOJb30BaTh MPEUMYUIECTBA KOMAaHJAHOW M WHAMBUAYAJIbHOM pPaOOThl MpHU pEIIEHUU OHUOIOrHYECKO
po0eMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJEHCTBUS MIPHU PELICHUU y4eOHOM 3a1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHUM € y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)JOro YieHa
KOJUIEKTHBA;

[MpuHUMAaTh TCIIN COBMECTHOM ACATCIIbHOCTH, OPTaHU3O0BBIBATH W KOOPAUHHUPOBATH HeﬁCTBHH no eé JOCTHUIKCHUIO .
COCTAaBJIATH IIJIaH HeﬁCTBHﬁ, pacnpeacisaTb poJjin € y‘léTOM MHEHUM Y4aCTHUKOB, O6CY)KIIaTB PE3YIbTAThI COBMECTHOM pa6OTBI;

OLCHUBATH KAYCCTBO CBOCT'O BKJIaJld U KAKJIOT'O YHACTHHUKA KOMAHbI B O6H.[I/Iﬁ pe3yiibTaTr 1o pa3pa6OTaHHBIM KPUTCPUIM,
nmpeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH UACHU C ITIO3UITUN HOBU3HbBI, OPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYNMOCTH,

OCYHICCTBIIATE TIO3UTHUBHOC CTPATCITHYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTYyalUAX, IMPOABIATH TBOPYCCTBO H
B006pa)K€HI/I€, OBIThH HMHUIIMAaTUBHBIM.

OBJ1ajieHNe YHHBEPCAIbHBIMH PEryJIITHBHBIMH 1efiCTBUSIMU:
1) camoopraHu3anms:
HCITOJIB30BaTh OHOJIOTHYECKUE 3HAHUS IS BBIABJICHHUS MPOOJIEM U MX PEHICHUS B )KU3HCHHBIX U YIEOHBIX CHTYaIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IICJIEBBIC M CMBICIIOBBIE YCTAHOBKM B CBOUX JEHUCTBUAX M MOCTYIMKAX IO
OTHOLLIEHHUIO K JKUBOU MPUPOJE, CBOEMY 3I0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOATCIbHO OCYIICCTBIEATh ITO3HABATCIIBHYIO JACATCIBHOCTb, BBIABJIATH HpO6HeMI>I, CTaBUTb H (bOpMyanOBaTI)
COOCTBEHHBIC 3aJa4H1 B 06pasoBaTean0171 ACATCIIbHOCTHU U JKU3HCHHBIX CUTYallUAX;

CaMOCTOATEILHO COCTABIIATH TUTAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEANOYTEHNM;

AaBaTb OCHKY HOBBIM CUTYyallUAM;

pacuupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLICHMBATh NPUOOPETEHHBIN OIIbIT;

CIocOOCTBOBATh (DOPMUPOBAHMIO U MPOSIBICHUIO ITUPOKOW 3PYIULUU B Pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO MOBBIIIATH
CBOI1 00pa3oBaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:
JlaBaTh OIICHKY HOBBIM CHUTYAIlMsIM, BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIaJCTh HaBbIKaMH MMO3HABaTEILHOM pe(pJ'ICKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX ﬂeﬁCTBHﬁ U MBICJIMTCIIBHBIX TIPOLICCCOB,
X pC3yJIbTATOB U OCHOBaHHﬁ, HCIIOJIB30BAaTh HpI/IéMBI pe(i)JIGKCI/II/I JJIs1 OOCHKH CUTYyalluu, BI)I60pa BCPHOTO PCHICHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO;
IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
3) npuHsATHE Ce0S M IPYTrUX:
NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U TOCTOMHCTBA;
IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;
MPU3HABATH CBOE MPaBO M MPABO APYTUX HA OMIMOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH APYTOro YeJI0OBEKa.
HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yJabTaThl OCBOEHMS COAepkaHus ydyeOHoro mnpeamera «buomorus» Ha yriiyOJEHHOM ypOBHE
OPHCHTHPOBAaHBI Ha oOecriedyeHrne MpoGHUIBHOIO 00ydeHHS oOydarommxcs ounomoruu. OHU BKITIOYAIOT: CHEUGUUSCKUES IS
OMOJIOTUM Hay4yHbIE 3HAHUS, YMEHHUS W CIOCOOBI JEUCTBUI MO OCBOCHHIO, MHTEPIPETAIMA U MPeoOpa30BaHUIO 3HAHWUM, BUJIBI
JESTEIBHOCTH TI0 TOJIYyYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHMIO B PA3IMYHBIX yU4E€OHBIX, a TAaKXE B PEaJbHBIX KU3HEHHBIX
cutyanusax. [IpeaMeTHbIe pe3yabTaThl MPEACTABICHBI IO TOJIaM U3YUYCHHUS.



[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 10 knacce NOMKHBI OTpakKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpPA, B O3HAHUM 3aKOHOB MPUPOJIbI U PELIEHUH MPOOIEM PallMOHAIBHOTO MPUPOIONOIb30BAHMS, O BKIIAJE
POCCHIMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CUCTEMOW OMOJIOTMYECKUX 3HAaHWM, KOTOpas BKIIIOYAET: OCHOBOIOJAraroliue OUOJIOTUYECKUE TEPMUHBI U
MOHATUS (KU3Hb, KJIETKa, OPraHu3M, MeTa0olIM3M, TOMEOCTa3, CaMOPEryysius, CaMOBOCIPOM3BEJECHUE, HACJIEICTBEHHOCTD,
U3MEHYMBOCTh, POCT WM pa3BUTHE), Ouosiorndyeckue teopuu (kietounas teopus T. [lIBanna, M. Illnelinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieacTBeHHoctu T. Moprana), yuenuss (H. W. BaBuioBa — o0 1eHTpax MHOroo0Opasusi u
MPOUCXOKACHUSI KYJIbTYPHBIX PACTECHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IE€PBOTO TOKOJICHHS, PACHICIIJICHUS, YHUCTOTHI
rameT, He3aBUCUMOTO HacyeaoBaHus ['. MeHiens, TOMOJIOTHUECKUX PS0B B HAcJeACTBeHHOM n3MeHunBocty H. M. BaBuosa),
PUHITUIIBI (KOMITJIEMEHTAPHOCTH);

BJIQJICHHC OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIB3YEMbIX B OWOJIOTHYECKUX HCCIICIOBAHHUIX KM BBIX
00BEKTOB (OMHUCcaHue, U3MEpPEHNe, HaOI0ICHHE, YKCIIEPUMEHT);

YMEHHE BBIICTATh CYIICCTBCHHBIE TPU3HAKU: BUPYCOB, KIETOK TMPOKAPHUOT U DYKAPUOT, OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM YHCIIe OaKTepHii, TpUOOB, PaCTCHUM, )KUBOTHBIX U YEIIOBEKA, CTPOCHHSI OPTaHOB M CHCTEM
OpPTraHOB PacTCHUH, JKUBOTHBIX, YEJIIOBEKA, ITPOIIECCOB KU3HEICATEITHHOCTH, IPOTCKAIONINX B OPraHU3MaX PaCTCHUM, JKUBOTHBIX
U YeJioBeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BelIecTB (METa00JIM3M), IPEBPAIICHUS YHEPTUH, OPOKEHHSI, aBTOTPO(GHOTO U
rerepoTpoHOTO TUIIOB THUTAaHHSA, (OTOCHHTE3a ¢ XEMOCHHTE3a, MHTO3a, Melo3a, TaMeTOTeHe3a, SMOpHOTeHe3a,
OCTAMOPUOHATILHOTO Pa3BUTHS, PA3MHOKEHUS, WHANBHUIYAJIEHOTO Pa3BUTHs OpraHn3Ma (OHTOT€HEe3a), B3aMMOJICHCTBHSI TEHOB,
reTepo3nca, HCKyCCTBEHHOI0 0TO0pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXy OpPTaHOMIAMH KJIETKU M UX QYHKIHUSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH
U UX (QYHKIUSMHU, MEKIY OpraHaMHd U CHCTEMaMH OPTaHOB y PAaCTEHUM, KUBOTHBIX M YEJOBEKa M MX (QDYHKIHMSIMH, MEXKITY
CHUCTEMaMHU OpPraHOB M WX (QYHKIHSIMHU, MEXIY dTarmaMu OOMEHa BEIIECTB, dTalaMu KJIETOYHOTO IHKJIA M KU3HEHHBIX ITUKIIOB
OpraHU3MOB, dTaraMu dMOPHOHAIIBHOTO PA3BUTHS, TCHOTUIOM B ()eHOTUTIOM, ()EHOTHTIOM 1 (paKTopaMu Cpeabl OOUTAHNUS,

YMCHHUC BBISABJIATH OTIIMYHUTCIIBHBIC IIPU3HAKH )KUBBIX CUCTCM, B TOM 4YHCJIC paCTeHHﬁ, JKNBOTHBIX W YCJIOBCKA,

YMCHHUC HCIIOJIB30BAThb COOTBCTCTBYIOIIMC APIryMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMHUHOJIOTHIO KW CHMBOJIMKY  JJIA
A0Ka3aTCJIbCTBA pOACTBA OPIraHU3MOB PA3HbIX CUCTCMATUYCCKUX I'PYIIII;



YMCHHUC pClIaTb OMOJIOTHYECKHE 3aJla4uv, BbIABJIATL MNPHYUHHO-CICACTBCHHBIC CBsA3M MCKIAY HCCICAYCMbIMU
OMOJIOTMYECKUMH npoucccaMu U sIBJICHUSAMU, ACJIaTh BBIBOJbI U ITPOTrHO3bI HA OCHOBAHWH ITOJTYUYCHHBIX PC3YyJIbTATOB,

YMEHHUE BBINOJHATH JIA0OpAaTOpHBIE M MpPaKTHUYEeCKHUEe pPadOThl, COONIOAATH MpaBWia MpuU padoTe ¢ YYEOHBIM H
1a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUraTh TUIIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIBHBIMH CpPEACTBaMU, (HOPMYIUPYs LEIb HCCIEIOBaHUS,
AHAJM3UPOBATH MOJYYEHHBIE PE3YJIBTATHI U JI€JIaTh BHIBOJIBI;

YMCHHUC Y4aCTBOBATH B yqe6HO-HCCHeHOBaTCHBCKOﬁ pa60Te 18(0) 6I/IOJ'IOFI/II/I, O9KOJIOTMH U MCIHUIIHUHC, HpOBOI[I/IMOI\;I Ha Oaze
ITKOJIbHBIX HAYYHBIX O6HICCTB, u Hy6J’II/I‘IHO MpeaACTaBJIATh MTOJTYYCHHBIC PC3YJIbTAThI HA YUYCHHYCCKHUX KOH(i)epeHHI/IHX;

YMCHHUC OICHUBATDH 3TUYCCKUC ACIICKThI COBPCMCHHBIX I/ICC.HG,HOBaHI/Iﬁ B 0071aCTH OMOJIOTHHU U MCIUITMHBI (KJ'IOHI/IpOBaHI/Ie,
HNCKYCCTBCHHOC OIIOAOTBOPCHUC, HAIIPABJIICHHOC N3MCHCHNC I'CHOMA U CO3AaHUC TPAHCTCHHBIX OpFaHI/IBMOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oynymied npodeccuoHambHON NESITENBPHOCTH B 00JacTH OHOJIOTHH,
MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHUH, CEITHCKOrO XO3SICTBA, MUILEBON MPOMBIIUIEHHOCTH, YIIyOJIsTh MO3HABATEIbHBIN
MHTEpEeC, HANPaBJIECHHBIN HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPodecCuu 1 MpoJ0JKEHHE OUOJIOTUYECKOr0 00pa3oBaHus
B OpraHU3alUgX CPEHET0 MPOodheCCUOHATHHOTO U BHICIIET0 00pa30BaHMUS.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHoBaHUe pa3iesioB U TEM NPOTPaMMBbl KonunduecTBo yacoB DJeKTpOHHBIE  (ITU(PPOBBHIC)
n/n Bcero | Koutpoabn | IlpakThuecku | 0Opa3oBaTesIbHBIE PECYPCHI
ble paboThI e paboThl
1 buonorus xak Hayka 1 0 0 bubmuoreka LIOK
https://m.edso0.ru/8866a9e6

2 JKuBble cUCTEMBI U UX U3YUYEHUE 2 0 1 bubmuoreka LIOK
https://m.edso0.ru/8866a9e6

3 buonorus knetku 2 0 1 buGnuoreka IIOK
https://m.edso0.ru/8866a9e6

4 XuMuYecKasl opranuzanus KJIeTKU 10 1 2 bubmuoreka [JOK
https://m.edso0.ru/8866a9e6



https://m.edsoo.ru/8866a9e6
https://m.edsoo.ru/8866a9e6
https://m.edsoo.ru/8866a9e6
https://m.edsoo.ru/8866a9e6

) Crpoenue U PyHKIIUU KIETKU 8 0 4 bubnuoreka [IOK
https://m.edso0.ru/8866a9e6
6 OOMeH BemIecTB 1 MpeBpaIleHue SHEPTUH B KIIETKE 9 0 4 Bubmmoreka [IOK
https://m.edso0.ru/8866a9e6
7 Hacnencreennas nundopmanus u peaausanus e€ B KIETKe 9 1 1 bubmorexa LIOK
https://m.edso0.ru/8866a9e6
8 JKW3HEHHBIN UK KIETKU 6 0 2 bubnmoreka [JOK
https://m.edso0.ru/8866a9e6
9 Crpoenue U PyHKIIUHA OPraHU3MOB 17 1 3 bubnunorexa [LIOK
https://m.edso0.ru/8866a9e6
10 | Pa3MHOXXEHHE U pa3BUTHE OPraHU3MOB 8 0 3 Bubmoreka [IOK
https://m.edso0.ru/8866a9e6
11 | 'eneTuka — Hayka O HAaCIEJICTBEHHOCTH U U3MEHYUBOCTHU 2 0 1 bubnunorexa [IOK
OPraHu3MOB https://m.eds00.ru/8866a9e6
12 | 3akoHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 2 bubmmoreka [IOK
https://m.edso0.ru/8866a9¢e6
13 | 3akoHOMEpPHOCTH U3MEHUYUBOCTH 6 0 2 bubmmoreka [IOK
https://m.edso0.ru/8866a9¢e6
14 | 'eneTuKa yejoBEKa 3 0 1 bub6nuoreka [IOK
https://m.edso0.ru/8866a9¢e6
15 Cenekiusi OpraHu3MOB 4 0 3 bubmmorexa [JOK
https://m.edso0.ru/8866a9¢e6
16 | buorexHoJOrus ¥ CHHTETUYIECKAsT OMOJIOTHS 4 0 2 bubmmorexa [JOK
https://m.edso0.ru/8866a9e6
17 | Pe3epBHOE BpeMs 1 0 0 bubmumorexa LIOK
https://m.edso0.ru/8866a9e6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 32
IMOYPOYUHOE IIVIAHUPOBAHUE 10 KJIACC
Ne Tema ypoka KosimyecTBO 4acoB JlaTa J/IeKTpOHHbIE
n/no Bcero | KonTposbHbl | [IpakTUyecku U3y4eHUs uudppoBbie
e paboThl e paboThl obpasoBaTesIbHbIE
pecypchl
1 buonorusa kak KOMIUIEKCHAs HayKa M KakK 4acTh 1 0 0 04.09.2023 | bubmmoreka [IOK
COBPEMEHHOTO 00IIECTBA https://m.edso0.ru/8866a9e6
2 XKussie cuctemsl u ux corictsa. Ilp. padora 1 0 1 07.09.2023 | bubmuoreka IIOK
«Mcrionp30BaHKe pa3IMuHbIX METOJIOB TIPU https://m.edsoo.ru/8866a9e6
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HN3YYCHHNHU KHMBBIX CUCTCM»

3 YpoBHEBAsSI OpraHU3alMsl KUBBIX CHCTEM 0 0 08.09.2023 | bubamnorexa [JOK
https://m.eds00.ru/8866a9e6
4 Hctopust OTKPBITUSA U U3YUYEHHS KIIETKH. 0 0 11.09.2023 | bubauoreka IJOK
Kierounas Teopus https://m.eds00.ru/8866a9e6
5 MeToapl MOTEKYJISIPHON U KJIIETOYHON OMOJIOTHUH. 0 1 14.09.2023 | bubmuoreka IIOK
IpakTHueckas padora «3yueHnue METOI0B https://m.edso0.ru/8866a9e6
KJIETOYHOM Onosioruu (xpomartorpadus,
anekTpodopes, tupdepenHuanbHOE
ueHtpudyruposanue, [111P)»
6 BxoaHasi KOHTPOJILHAsI padoTa 1 0 15.09.2023 | bubanorexa IJOK
https://m.eds00.ru/8866a9e6
7 XUMHYECKUN COCTaB KJIETKU. MUHEpaIbHbIC 0 0 18.09.2023 | bubamoreka IIOK
BELIECTBA KJIETKH, X OMOJIOrMYECKas polib https://m.edso0.ru/8866a9e6
8 Oprannydeckue BeIecTBa KIETKH — OCJIKH. 0 1 21.09.2023 | bubmuoreka IIOK
JlaGoparopuas padora «O0HapykeHHe OEIKOB https://m.edso0.ru/8866a9e6
C MTOMOIIBI0 KAUECTBEHHBIX PEAKIIHIN
9 CaoiicTBa, knaccudukanus U GyHKIIMH OCIKOB 0 0 22.09.2023 | bubmmoreka [JOK
https://m.eds00.ru/8866a9e6
10 Opranuueckue BenecTBa KIETKU — YTJIEBO/IbI 0 0 25.09.2023 | bubmmoreka [IOK
https://m.eds00.ru/8866a9e6
11 Opranuueckue BenecTBa KICTKU — JIUIN]IbI 0 0 28.09.2023 | bubmmoreka [IOK
https://m.eds00.ru/8866a9e6
12 | Hykneunossie kuciotsl. JJHK u PHK. 0 1 29.09.2023 | bubmuoreka IIOK
JlaGopaTopnas pa6ora «Vccnenosanue https://m.eds00.ru/8866a9e6
HYKJICMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 | Crpoenue u pynkiuu ATD. [Ipyrue 0 0 02.10.2023 | bubmuoreka IIOK
HyKHQOBHﬂTqu)OC(l)aTBI (HT(D) https://m.edso0.ru/8866a9e6
14 | CexBenupoBanue JIHK. Merosl reHOMUKH, 0 0 05.10.2023 | bubmuoreka IIOK
TPaHCKPUIITOMUKH, IIPOTEOMHUKH https://m.edsoo.ru/8866a9e6
15 | MeTtozsl CTPYKTYpHOU OHOJIOTHH 0 0 06.10.2023 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
16 Tunsl kietok. [IpokaproTudeckas KieTka 0 0 09.10.2023 | bubmoreka ILIOK
https://m.eds00.ru/8866a9e6
17 | CTpoenue 3yKapHOTHUECKON KIIETKH. 0 1 12.10.2023 | bubmoreka IJOK

IIpakTnueckas padora «/3yuyeHue cBOiCTB
KJICTOYHOH MeMOpaHbI»

https://m.edso0.ru/8866a9e6
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18 | IloBepXHOCTHBIN anmnapaT KJIETKH 0 0 13.10.2023 | bubmuoreka IIOK

https://m.eds00.ru/8866a9e6

19 | OnnomeMOpaHHBIE OPraHOU Bl KJIETKH. 0 1 16.10.2023 | bubmuoreka IIOK
IpakTHyeckas padora «V3yuenue qBHKEHHS https://m.edsoo.ru/8866a9e6
[ATOTJIA3MbI B PACTUTEIBHBIX KIETKAX)

20 | [lomyaBTOHOMHBIE OPTraHOU/bI KJIETKU: 0 1 19.10.2023 | bubmuoreka IIOK
MHTOXOH/IpHUH, TacTupl. JlaGopaTopuas https://m.edsoo.ru/8866a9e6
padora «/ccienoBanue miazMomnausa u
JIETUIa3MOJIN3a B PACTUTENHHBIX KIETKaX)

21 | HemeMOpaHHbI€ OPTaHOUIBI KJIETKH 0 0 20.10.2023 | bubamorexa [JOK

https://m.eds00.ru/8866a9e6

22 | Ctpoenue u GyHKINH siApa 0 0 23.10.2023 | bubanoreka ITOK

https://m.eds00.ru/8866a9e6

23 CpaBHHUTENbHAA XAPAKTEPUCTHUKA KIETOK 0 1 26.10.2023 | bubmmoreka [IOK
sykapuot. Jlaboparopnas padora «3yuenue https://m.edso0.ru/8866a9e6
CTPOCHHUS KJIETOK Pa3TUYHBIX OPTaHU3MOBY

24 | AccuMuisiuMs M TUCCUMUJISILIMS — JBE CTOPOHBI 0 1 27.10.2023 | bubmmoreka [JOK
MmeTabonm3ma. Tunbsl oOMeHa BemecTs. JIad. https://m.eds00.ru/8866a9e6
padora «/3ydyeHue KaTalIuTUYECKON
aKTUBHOCTHU ()E€pPMEHTOB (Ha MpUMEpe aMUJIa3bl
WJTH KaTaJiasbl)»

25 DepMEHTAaTUBHBIA XapaKTEP PEaKIU 0 1 06.11.2023 | bubmmoreka [IOK
KJIETOYHOT0 MeTabonu3ma. Jlad. padora https://m.eds00.ru/8866a9e6
«M3ydyeHune hepMEHTaTUBHOTO PaCIICTUICHHS
MePOKCH/IAa BOJOPOa B PACTUTEIBHBIX U
’KHBOTHBIX KJIETKAX»

26 benku-akTuBaTOpPHI U OCIKU-UHTHOUTOPBI 0 0 09.11.2023 | bubmmoreka [IOK

https://m.eds00.ru/8866a9e6

27 | ABToTpOo(HBIN THUIT OOMEHA BEIIECTB 0 0 10.11.2023 | bubmuoreka ITOK

https://m.eds00.ru/8866a9e6

28 | ®orocunHTe3 0 0 13.11.2023 | bubmuoreka IIOK

https://m.eds00.ru/8866a9e6

29 | Xemocunrtes. JIab. padora «CpaBHEeHUE 0 0 16.11.2023 | bubmuoreka [JOK
poLEeCcCOB (POTOCUHTESA U XEMOCHHTE3A» https://m.eds00.ru/8866a9e6

30 | AHa’poOHBIC OpraHu3Mbl. Bubl OpokeHwHsL. 0 0 17.11.2023 | bubmuoreka [JOK

JIa6. padora «CpaBHeHHE TTPOIIECCOB OPOKEHUS
U JIbIXaHUS»

https://m.edso0.ru/8866a9e6
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31 | AspobHbie OpraHu3Mbl. JTaIbl YHEPTETUUECKOTO 0 0 20.11.2023 | bubaunorexa [JOK
oOMeHa https://m.eds00.ru/8866a9e6
32 | DHeprus MeMOpPaHHOTO TpaJIMeHTa MPOTOHOB. 0 0 23.11.2023 | bubauoreka [IOK
Cunre3 AT®: pabora npotoHHoi AT®-cuHTAa3kI https://m.edsoo.ru/8866a9e6
33 Peakuuu MatpudHOro cuHTE3a 0 0 24.11.2023 | bubmuoreka IIOK
https://m.edso0.ru/8866a9¢6
34 Tpanckpunuust — matpuuHslii cuate3 PHK 0 0 27.11.2023 | bubmmoreka IIOK
https://m.edso0.ru/8866a9¢6
35 Tpancnsauus u e€ 3Tanbl 0 0 30.11.2023 | bubamorexa [JOK
https://m.edso0.ru/8866a9¢6
36 | KogupoBanne amunokucnoT. Poib pubocom B 0 0 01.12.2023 | bubamorexa [JOK
omocHuHTE3E OeiKa https://m.edso00.ru/8866a9e6
37 Opranuzanys TeHOMa y TPOKApUOT U 3YKapHoT. 1 0 04.12.2023 | bubmoreka [IOK
Tect https://m.edso0.ru/8866a9¢6
38 MouJtekynsspHblE MEXAHU3MbI SKCIIPECCUU TEHOB Y 0 0 07.12.2023 | bubmoreka [IOK
AYKAPUOT https://m.edsoo.ru/8866a9e6
39 Bupycblr — BHekeTOUHBIE (DOPMBI )KU3HU U 0 1 08.12.2023 | bubmoreka [ IOK
obnuratHele napa3utsl. IlpakTuyeckas padora https://m.edso0.ru/8866a9e6
«Co3anue MoJiesii BUpyca»
40 | BupycHble 3a00JieBaHUs YEIOBEKA, )KUBOTHBIX, 0 0 11.12.2023 | bubauorexa LIOK
pacTenuii https://m.edso0.ru/8866a9e6
41 | HaHOTEXHOJIOTUH B OMOJIOTUN U MEIUIINHE 0 0 14.12.2023 | bubanoreka LIOK
https://m.edso0.ru/8866a9e6
4?2 | JKusHeHHBIN [UKJI KIETKHA 0 0 15.12.2023 | bubauoreka IJOK
https://m.edso0.ru/8866a9e6
43 | Marpuunsiii cunre3 JJHK 0 0 18.12.2023 | bubmuoreka IJOK
https://m.edso0.ru/8866a9e6
44 | Xpomocowmsbl. JIad. padora «3yueHue 0 1 21.12.2023 | bubmuoreka IIOK
XPOMOCOM Ha TOTOBBIX MHKPOIIPENapaTax» https://m.edso0.ru/8866a9e6
45 | JleneHue KIETKH — MHTO3 0 0 22.12.2023 | bubaunoreka IIOK
https://m.edso0.ru/8866a9e6
46 | Tunsl k1eToK. KapuokuHes U MUTOKHHES. 0 1 25.12.2023 | bubmoreka LIOK
JlaGoparopnas padora «HaGmonenne Murosa B https://m.edso0.ru/8866a9e6
KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHUKpoOINpenapaTax)»
47 Perynsiums ®u3HEHHOTO IIUKIIA KIETOK 0 0 28.12.2023 | bubmmoreka [IOK

https://m.edso0.ru/8866a9e6
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48 | Opranusm Kak €IuHOE 11eJ10€ 0 0 29.12.2023 | bubmmoreka [JOK
https://m.eds00.ru/8866a9e6
49 Tkanu pacrenuil. JlabopaTtopHas padora 0 1 11.01.2024 | bubmuoreka IIOK
«/3yueHne TKaHEN PACTCHUIN» https://m.edso0.ru/8866a9e6
50 TkaHu KUBOTHBIX U uesioBeKa. JIabopaTtopHas 0 1 12.01.2024 | bubmuoreka IIOK
pabora «/3yueHue TKaHEH KUBOTHBIX) https://m.edso0.ru/8866a9e6
51 | Opransl. Cucremsl opranoB. JlaboparopHas 0 1 15.01.2024 | bubmuoreka IIOK
pabora «/3yueHue OpranoB BETKOBOTO https://m.edso0.ru/8866a9e6
pacTeHus
52 | Onopa Tena opraHu3MoB 0 0 18.01.2024 | bubmuoteka [JOK
https://m.eds00.ru/8866a9e6
53 | [IBm>KeHUE OpraHu3MOB 0 0 19.01.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
54 | Iluranue opraHu3sMoB 0 0 22.01.2024 | bubnuoreka IIOK
https://m.edso0.ru/8866a9¢e6
55 IIutanne nNo3BOHOYHBIX JKUBOTHBIX. 0 0 23.01.2023 | bubmoreka [IOK
I[TuieBapuTeIbHAs CUCTEMA YET0BEKa https://m.edso0.ru/8866a9e6
56 JIpIxaHue opraHu3MoB 0 25.01.2024 | bubmmorexa IIOK
https://m.edso0.ru/8866a9¢e6
57 | JsIxaHue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA. 1 0 26.01.2024 | bubaunoreka ITOK
Tect https://m.eds00.ru/8866a9e6
58 TpaHCIOpPT BEWIECTB Y OPraHU3MOB 0 0 29.01.2024 | bubmmoreka IIOK
https://m.eds00.ru/8866a9e6
59 KpoBeHocHas cructema mo3BOHOYHBIX )KMBOTHBIX 0 01.02.2024 | bubmmoreka IIOK
U 4eJoBeKa https://m.edso00.ru/8866a9e6
60 | Beimenenue y opraHu3MoB 0 0 02.02.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
61 | 3ammuTa y OopraHu3MoB 0 0 05.02.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
62 | UMmyHHas cucTeMa dejioBeKa 0 0 08.02.2024 | bubnuoreka IIOK
https://m.eds00.ru/8866a9e6
63 | PazgpaxuMocTh U peryssius y OpraHu3MoB 0 0 09.02.2024 | bubmuoreka LIOK
https://m.eds00.ru/8866a9e6
64 | 'ymopanbHas perysius U dHAOKPUHHAS 0 0 12.02.2024 | bubmuoreka IJOK
CHUCTEeMA KUBOTHBLIX U UEeJIOBEKa https://m.edso0.ru/8866a9e6
65 DopmBbI pa3MHOKEHUST OPTAHU3MOB 0 0 15.02.2024 | bubauoreka LIOK
https://m.edso0.ru/8866a9e6
66 | ITomoBo€e pa3sMHOKEHHE 0 0 16.02.2024 | bubmioreka IIOK

https://m.edso0.ru/8866a9e6
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67 | Metio3 19.02.2024 | bubmuoreka IIOK

https://m.eds00.ru/8866a9e6

68 | I'amerorenes. OOpa3oBaHue U pa3BUTHE 20.02.2024
IIOJIOBBIX KJIeTOK. JlaboparopHasi padora
«/3yueHne CTpoeHUs MOJIOBBIX KJIETOK HA
TOTOBBIX MUKpOIIpEenapaTax»»

09 NupuBuyansHOE pa3BUTHE OPTAHU3MOB — 22.02.2024 | bubmmoreka IIOK
OHTOTEHES https://m.eds00.ru/8866a9e6

70 | 3akyajgka OpraHoB U TKaHEW U3 3apOJIbIIIEBBIX 26.02.2024 | bubaunorexa [JOK
JIMCTKOB https://m.edso0.ru/8866a9¢6

71 | Poct u pazBuTue xuBOTHBIX. JIabopaTtopHas 29.02.2024 | bubamnoreka [JOK
pabora «BrlisBIeHNE MIPU3HAKOB CXOCTBA https://m.edso0.ru/8866a9e6
3apOJIbIIIEH TTO3BOHOYHBIX KUBOTHBIX)

72 PasmHOXeHue u pa3BUTHE PACTECHUM. 01.03.2024 | bubmuoreka IIOK
JIlaGoparopuas padora «CTpoeHHe OpraHoB https://m.edso0.ru/8866a9e6
Pa3MHOXEHHUS BBICIIUX PACTCHUN»

73 Hcropus cTaHOBIICHUS U Pa3BUTHUS TEHETUKN KaK 04.03.2024 | bubmmorexa IIOK
HAyKH https://m.edso0.ru/8866a9e6

74 OCHOBHBIE TTOHATHSA U CHMBOJIBI T€HETHKH. 05.03.2024 | bubmmorexa IIOK
JIaGoparopuas padora «/Ipozoduna kax https://m.edsoo0.ru/8866a9e6
00BEKT T€HETUUECKUX UCCIIEAOBAHUI

75 3aKOHOMEPHOCTH HACJIEI0BaHUS MIPU3HAKOB. 07.03.2024 | bubmmoreka IIOK
MonorubpuaHoe ckpemybanue. Ilpakruueckas https://m.eds00.ru/8866a9e6
padora "N3ydeHue pe3ysJbTaToB
MOHOTHOPHTHOTO CKPENTUBAHUS Y APO30DUIIBI"

76 [{uTonorunyeckre 0CHOBBI MOHOTHOPH THOTO 11.03.2024 | bubaunoreka LIOK
CKpEIUBAHUS https://m.edsoo0.ru/8866a9e6

77 AHanuzupytoniee ckpemuBanue. HemonHoe 14.03.2024 | bubaunoreka LIOK
JIOMUHUPOBAHUE https://m.edso0.ru/8866a9e6

78 | Aurubpumnoe ckpenuBanue. llpakTuyeckas 15.03.2024 | bubmuoreka ITOK
padora «3yueHue pe3ynIbTaToB AUTHOPHIHOTO https://m.eds00.ru/8866a9e6
CKpEIIMBAHUS Y TPO30(DUITBDY

79 | Lluromornueckrue OCHOBBI AUTHOPUIHOTO 18.03.2024 | bubaunoreka LIOK
CKpEIUBAHUS https://m.edso0.ru/8866a9e6

80 | CuemnsieHHOE HacieAoBaHUE MPU3HAKOB. TecT 21.03.2024 | bubmmnoreka [JOK

https://m.edso0.ru/8866a9e6
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81 | XpoMocoMHasi Teopusi HACIEACTBEHHOCTH 0 0 22.03.2024 | bubaunorexa [JOK
https://m.eds00.ru/8866a9e6
82 | I'enernka moia 0 0 04.04.2024 | bubaunorexa [JOK
https://m.eds00.ru/8866a9e6
83 | 'eHoTHI Kak LIEJIOCTHASA CHCTEMA 0 0 05.04.2024 | bubmmoreka L IOK
https://m.eds00.ru/8866a9e6
84 | 'eneTnueckuii KOHTPOJIb PA3BUTHS PACTCHUH, 0 0 08.04.2024 | bubamnorexa [JOK
SKUBOTHBIX U YEJIOBEKA https://m.edso00.ru/8866a9e6
85 | U3MeHunBOCTh MPU3HAKOB. BHUIbI N3MEHUYUBOCTH 0 0 11.04.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
86 | MoaudukannoHHass I3BMEHUYUBOCTh 0 0 12.04.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
87 BapuanunoHHslil psig M BApUaIllMOHHAsI KPUBas. 0 1 15.04.2024 | bubanoteka IJOK
JlaGoparopuas padora «Vccienosanue https://m.edso0.ru/8866a9e6
3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHON
M3MEeHYUBOCTH. [locTpoeHre BaprualimoHHOTO
psJia U BapUallMOHHON KPUBOM»
88 | 'enoTunmueckas N3MEHUYMNBOCTb. 0 0 18.04.2024 | bubauoreka IJOK
KOM6I/IH3TI/IBH3H N3MEHUYUBOCTD https://m.edsoo.ru/8866a966
89 | MyrauunonHas uaMeH4uBOCTh. IlpakTHyeckasn 0 1 19.04.2024 | bubmamoreka IIOK
padora «MyTauuu y 1po30puisl (Ha FOTOBBIX https://m.edso0.ru/8866a9e6
MUKpOIpenapaTax)»
90 | 3akOHOMEpPHOCTH MYTalIMOHHOTO Ipollecca. 0 0 22.04.2024 | bubmuoreka IIOK
DUreHeTuka v SIIUTeHOMUKA https://m.eds00.ru/8866a9e6
91 | I'eneruka yenoBeka. [IpakTn4yeckas padora 0 1 25.04.2024 | bubmuoreka IIOK
«CocTaBiieHHe ¥ aHAIM3 POJOCIOBHON» https://m.eds00.ru/8866a9e6
92 | MeToasl METUIIMHCKOI T€HETUKHU 0 0 26.04.2024 | bubmuoreka IIOK
https://m.eds00.ru/8866a9e6
93 | 3HaueHUE MEIUIIMHCKOM I'€HETUKHU B 0 0 02.05.2024 | bubmuoreka IIOK
NpPEJOTBPALICHUH U JICYEHUU T€HETHYECKUX https://m.edso0.ru/8866a9e6
3a00JI€BaHUN YeJIOBEKA
94 | OcHOBHBIE TIOHATHS celekuu. JIabopaTopHasi 0 1 03.05.2024 | bubnuoreka IIOK
pabora «3yueHue copToB KyJIbTYPHBIX https://m.edso0.ru/8866a9e6
pacTEeHU U MOPOJ JOMAITHUX JKUBOTHBIX)
95 | MeTobI CENEKIIMOHHOM pabOTHI. 0 1 06.05.2024 | bubmuoreka IJOK

JlabopaTopHas padora «/3yueHne MeTO10B
CEJIEKIIMU PACTECHUI»

https://m.edso0.ru/8866a9e6
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96 | HdocTmxkeHHs CeNeKUUN paCTEHUN U JKUBOTHBIX. 1 1 07.05.2024 | bubaunorexa [JOK
IpakTnyeckas padora «[IpuBUBKA pacTEHHI» https://m.edsoo.ru/8866a9e6
97 | CoxpaHeHue, U3y4YE€HHE U UCTIOJIb30BAHUE 1 0 13.05.2024 | bubmuoreka IIOK
FeHETUYECKUX PECYPCOB https://m.edsoo. ru/8866a9e6
98 | buorexHoyOrusa Kak HaykKa U OTPacib 1 1 16.05.2024 | bubmuoreka IIOK
npousBocTea. [pakTHyeckast pagora https://m.edsoo.ru/8866a9e6
«M3yyenne o0bEKTOB OMOTEXHOJIOTHIY
99 OCHOBHBIE HaNPABJICHUS] CHHTETUYECKOU 1 0 17.05.2024 | bubmuoreka IIOK
OuoJIornu https://m.edso0.ru/8866a9e6
100 | XpomocomHas ¥ TeHHAss UHKEHEPHUS 1 0 20.05.2024 | bubamnoreka [JOK
https://m.edso0.ru/8866a9¢6
101 | Megunnuackre OMOTEXHOIOTUNA 1 0 23.05.2024 | bubamnorexa [JOK
https://m.edsoo0.ru/8866a9e6
102 | IToBTOpeHue, 0000IIEHHE, CHCTEMATH3AIINS 1 0 24.05.2024
3HAHUU
OBIIEE KOJIMYECTBO YACOB 11O ITPO'PAMME | 102 32

YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunnk B.B., Kamenckuit A.A., PyoioB A.M. u npyrue; nox penaknueit [laceunnka B.B.,

AxmmmonepHoe obmiectBo «M3marenbcTBo «lIpocBemnienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://bio.1september.ru

http://www.eco.nw.ru

http://www.sbio.info
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