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HOSACHUTEJBHASA 3AIINCKA

[Iporpamma no yueOHOMYy mnpenmety "buosorus" (mamee - OMOJIOTHsl) HA YPOBHE CpEIHEro OOIIero oOpa3zoBaHMs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoii deneparumny,
OI'OC COO, Konuenmuu npemnojiaBanusi yueOHOro npeamera «buoaorus» u 0CHOBHBIX TOJIOKEHUH (enepanbHOl padoueit
IPOrpaMMbl BOCITUTAHUS.

VYyebnnii npeamet «buonorusy yrinyonéaHoro ypoBHs uzydenus (10—11 kimaccel) siBsieTcs OJJHUM U3 KOMIIOHEHTOB
npeaMeTHor obnactu «EcrecTBeHHO-HayuHble npeameTsy. CornacHo nonoxkeHuam OI'OC COO mnpoduiibHble yueOHbIE
MpeaMEThI, U3ydaeMble Ha YrIyOJE€HHOM YpOBHE, SIBIAIOTCA criocoooMm nuddepeHunanuu oOydeHUus Ha YpPOBHE CPEIHETO
oOmero o0pa3oBaHMsl U MPU3BaHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHHUM
MpoQEeCCHOHANIBHBIM M BBICIIUM OOpa3oBaHueM. B TO ke BpeMsi KaXIblii M3 3THX y4eOHBIX NPEIMETOB JIOJDKEH OBITH
OpPUEHTUPOBAH Ha MPUOPUTETHOE pelIeHHe 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIIUX 3aJ]1ay, CBSI3AHHBIX C
npodopueHTalUe 00yJarOUXCd U CTUMYJIMPOBAHUEM MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4YHOTO 3HAHUS, CBSI3AHHOTO C
OuoJioruei, MeTUIIUHON, SKOJIOTHEH, TICUXO0JIOTHEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma o yue6HoMy mipeameTy "buonorus" naét npeacTaBieHue O 1EIU U 3aJja4aX U3yueHus yaeOHOro rmpeameTa
«buonorus» Ha yrayOon€HHOM YpOBHE, OIpeeNsieT o00s3arebHOe (MHBAPHAHTHOE) NPEIMETHOE COJIEepkKaHUE, €ro
CTPYKTYPUpPOBAaHHE MO pa3ieliaM M TemaM, paclpelelieHUuEe MO KiaccaM, PEKOMEHIYEeT MOCIIeIOBAaTENbHOCTh H3YyUYEHHUS
y4eOHOT0 MaTepuaia ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKM y4eOHOro MpoIecca, BO3PACTHBIX
ocobeHHocTel oOyvaronuxcs. B mporpamMme mo 6GMOJIOTUM peaTu30BaH MPUHIUI PEEMCTBEHHOCTH C U3YYCHUEM OMOJIOTHH
Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, Oyaromapss 4emMy MPOCMATPUBAETCS HAIMPABIECHHOCTh Ha TOCIEIYOIIee
pa3BuTHE OWOJOTHYECKUX 3HAHWUN, OPUEHTHPOBAHHBIX Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUSI,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTABICHUNA O 3J0pOBOM 00pa3e »KW3HU, HAa BOCIHUTaHHUE OEPEKHOTO OTHOIICHHUS K
OKpYy’Karoled NnpupogHON cpene. B mporpaMme mo OHOJOTMM TakXe TMOKa3aHbl BO3MOXXHOCTH YYEOHOTO mMpeaMeTa
«buonorus» B peanuzanuu tpedoBanuit ®I'OC COO K mIaHUPyEeMbIM JIMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM
pesynbTatam oOy4eHus U B (POPMHUPOBAHWU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOU NEATEILHOCTH OOYYAIOIIMXCS TIO
OCBOEHUIO COJIepKaHUsI OMOJIOTUUECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl.



VY4eOHbIil peameT «buosorus» Ha ypoBHE CpeIHEro 00I1Iero oOpa3oBaHMsl 3aBepIIaeT ONOJIOTHYECKOE 00pa30BaHNE B
IIKOJIC U OPUEHTHUPOBAH Ha paCUIMpPEHUE U YIIIyOJieHuEe 3HaHUN 00y4JalomuXCsl O dKUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHOMN U
KJIETOYHOW OMOJIOTMH, SMOPHUOJIOTUU U OUOJIOTUU Pa3BUTHUS, TEHETUKH, CEJIEKIIMN, OMOTEXHOJIOTHH, 3BOJIOLMOHHOTO YUEHUS
U DKOJIOTHH.

N3yuenue yueOHoro npeamera «buosorus» Ha yriiy0JIeHHOM ypOBHE OPUEHTHPOBAHO HA MOATOTOBKY 00YyYaroIMXcs K
NOCJIEAYIOIEMY TOIYYEHHIO OMOJIOrMYecKoro oOpa3oBaHMs B By3aX M OPraHU3aLMSX CPEIHEro MNpoQecCHOHATbHOIO
oOpa3zoBanusi. OCHOBY €ro coJepKaHHUsl COCTaBJIIET CHUCTEMa OHOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU HU3YYECHHUH
0Oy4aroIIMMUCS COOTBETCTBYIOIIMX CUCTEMATHUYECKUX PA3IEIIOB OMOJIOTMU HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs, B
10-11 xmaccax 3TH 3HaHUS MOJYyYarOT pa3BUTHE. Tak, paclIUpeHbl U YriayOJleHbl OMOJOTHYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Ipubax, OakTepusx, OpraHM3Me YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HM, JOMOJHUTEIBHO BKJIIOUEHBI
OMOJIOTUYECKHE CBEIEHUS MPUKIAJHOIO M MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIOIb30BaTh KaK OPUEHTHUPHI IS
nocyenyouero BoelOopa mnpodeccun. Bo3MokHa Takxke HWHTErpauus OWOJOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU
3HAHUSIMU, IOJYYEHHBIMU 00YYarOUUMUCS TPU U3YYeHUH (PU3UKHU, XUMUHU, TeOrpapuu 1 MaTEMaTHKU.

Crpykrypa mporpaMMmbl mo ydeOHOMY mpeameTy "buojorus" oTpaxaeT CHUCTEMHO-YPOBHEBBIH M SBOJIOIMOHHBIN
NOJXO/bI K M3y4eHHI0 Orosoruu. CorjaacHO UM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJIsl AKHUBBIX CUCTEM
Pa3HOTO YPOBHSI OpPraHU3allM{, 3BOJIOLMH OPraHUYECKOTO MHUpa Ha 3emie, COXpaHEHUs OHMOJOTMYECKOTrO pa3HOO0Opa3us
rmaHeTsl. Tak, B 10 kjacce W3ydarOTCs OCHOBBI MOJEKYJSIPHOM M KJIETOYHOM OHMOJOTUH, SMOPHOJOTHUA U OUOJIOTHH
pa3BUTHUS, TEHETUKH U CEJIEKIIMU, OMOTEXHOJIOTHUN U CUHTETUYECKON OMOJIOrUH, aKTyalU3UpPYIOTCSl 3HAHUS 00y4aroUInXcs 1o
OoTaHMKeE, 300JI0TUH, aHATOMUH, GU3NOJIOTUH yesoBeka. B 11 kiiacce n3y4aroTcst 3BOJIIOLMOHHOE YUYE€HUE, OCHOBBI 3KOJIOTHH
u yueHue o ouocdepe.

VYyeOnslii npeameT «buonorusy npu3BaH 00ECHECYUTh OCBOCHHE OOYYAIOMIMMUCS OMOJIOTMYECKUX TEOPHl U 3aKOHOB,
WJIeH, IPUHIUIIOB U IIPABUIJI, JIEKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, 3HAHUM O CTPOCHUMH,
MHOTOO0pa3ui U OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMYJISIUH, OMOIEHO03a, IKOCHCTEMbI, O BBIJAIOUIMXCA HAYYHBIX
JOCTUKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUHU, IPUKIIAJHBIX acTIeKTaxX OMOJornyecKux 3HaHuil. (s pa3Butus u
MojJiepKaHusl MHTepeca OO0ydaroImMXcsd K OMOJOTUU Hapsily CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuasa B
coJiepKaHUM MPOrpamMMbl N0 OMOJIOTMU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJICHHS M Pa3BUTHS TOW WM MHOU



o0nacTu OMOJIOTHM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B pEIICHHE BaXHEHIIMX OWOJOTMYECKUX WU
AKOJIOTHYECKUX MTPOOIIEM.

Lens m3ydenust yueOHoro penmera «brosorus» Ha yriay0iaEéHHOM YpOBHE — OBJIaJIeHUE OOYJAIOIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIITMOHAJIbHOM OpraHU3allMM >KUBBIX CHCTEM Pa3HOr0 paHra M MpUOOpEeTeHHE YMEHHM HCIOJb30BaTh 3TU
3HaHUS B (POPMUPOBAHUU MHTEpEca K OnpeneEHHON 00acTu mpodecCHOHANbHOMN 1eITeIbHOCTH, CBSI3aHHOM C OUOJIOTHEH,
WJIM K BBIOOPY y4€OHOT0 3aBeACHUS JJIs IPOI0JDKEHUS] OMOJIOTMYEeCKOTr0 00pa3oBaHusl.

JlocTrxeHue 1eIu U3ydeHus: ydyeOHoro npenMera «buonorus» Ha yriayOJI€HHOM ypOBHE OOECIEUMBAETCSl PEIICHUEM
CIEAYIONIUX 3aj1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHHWI: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSIX, KOHIICTIIUSX,
TUIO0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MPABUIIAX, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHUHU, MHOTOOOpa3uu M OCOOEHHOCTSAX OUOJOTHYECKUX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISLHs, BUJA, OMOTEOLICHO3,
ouocdepa); 0 BBIIAIONIUXCS OTKPHITUSAX U COBPEMEHHBIX UCCIEAOBAHUIX B OUOJIOTHH;

O3HAKOMJICHHE OOYyYalolMXCsl C METOJaMH TO3HAaHMUSI JKUBOW TMPHUPOJBI: HUCCIEI0BATEIbCKUMH  METOJaMHU
OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM U KJIETOYHOM OMOJIOTHUH, SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHSI, TCHETUKH U CEJICKITUH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWMOJOTHH, TMAaJCOHTOJOTHH, IKOJIOTHH);, METOJIAMU CAMOCTOSITEIHLHOTO TPOBEICHUS
OMOJIOTHYECKUX MCCIICIOBAHUM B 1a00OpaTOpUu U B Ipupoie (HaOIr0IeHUe, U3MEPEHHE, SKCIIEPUMEHT, MOJISTTUPOBAHUE);

OBJIaJIcHUE OOYUYaIOIIUMUCS YMEHUSMH: CAMOCTOSATEIbHO HAXOAUTh, aHAJIU3UPOBATh U UCIOJIb30BaTh OMOJOTHYECKYIO
uH(}OpMAIUIO; TOIH30BATHCA OMOJIOTMUECKOW TEPMHUHOJOTUEH W CUMBOJMKOM; YCTaHABIMBATh CBSA3b MEXIY pPa3BUTHEM
OMOJIOTUN U COIMATBLHO-KOHOMUYECKUMH M IKOJIOTHYECKUMU MPOOJIEMaMHy YeI0BEUECTBA; OLICHUBATh MOCIIECTBUS CBOECH
JESITETLHOCTH TI0 OTHOIICHUIO K OKPY)KArOIIeH MPUPOIHON cpefie, COOCTBEHHOMY 3J0POBBIO M 370POBBIO OKPYKAIOIIUX
Joiei; 000CHOBBIBATh U COONIOAATH MEPhl MPOPUIAKTUKY UHPEKIIMOHHBIX 3a00JIEBAHMM, IPABUIIA TIOBEACHUS B IPUPOJE U
obecrnieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HEACATEIBHOCTU B UPE3BBIUANMHBIX CUTYALMSIX MPUPOTHOTO U TEXHOT'CHHOTO
XapaKTepa; XapaKkTepru30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JaCTH OUOJIOTHY;

pa3BUTHE y OOYYAIONINXCSI MHTEUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B MPOIIECCE 3HAKOMCTBA C BBIIAIOIIIMMHUCS
OTKPBITUSIMAU W COBPEMEHHBIMU HCCJICIOBAaHUSMH B OHOJIOTMM, pEHIaeMbIMU €10 MpoOjeMaMH, METO0JIOTHei



OMOJIOTUYECKOTO HCCJIEIOBAHUSI, IPOBEICHUS] SKCIEPUMEHTAIBHBIX HCCIEIOBaHUM, pEIIeHUs OWOJIOTMYEeCKUX 3ajad,
MOJIETTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB U MPOIECCOB;

BOCIIUTaHHE Y OOYYalOUINXCs [IEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHPOJE B LIEJIOM M K OTICIbHBIM €€ 00bEeKTaM U
ABJICHUSIM; (DOPMUPOBAHHME HKOJIOTMUECKOW, TE€HETUYECKOM TIPAMOTHOCTH, OOIIEH KyJIbTYphl TOBEACHHS B MPUPO/IE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMH;

npuoOpeTeHre 00YyYarOIIUMUCA KOMIETEHTHOCTH B PAallMOHAIBHOM MPUPOIOIOJIB30BAHUU (COONIOIEHNE MPaBUI
MOBEJEHUSI B NPHUPOAE, OXPaHbl BHUIOB, SKOCHCTEM, OMOCPEpPHI), COXPAHEHHH COOCTBEHHOrO 3/J0POBBbS U 30pPOBbSA
OKPY’KAIOIIUX JtojIeH (coOoneHuss Mep npoPuiIakTUKU 3a00JieBaHUM, o0ecTieueHre 0e30MacHOCTH KU3HEAEATEIbHOCTU B
YpE3BbIYANHBIX CUTYalUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJb30BaHUS OMOJOTUYECKUX 3HAHUM U
YMEHHUH B IOBCEIHEBHOW KU3HU;

CO3JaHME YCIOBHH J/JII OCO3HAHHOIO BbIOOpa OOyYarOIMMHUCA HWHAMBUAYAJbHON 00pa30BaTEeIbHOM TPAECKTOPHH,
CIOCOOCTBYIOLIEH TOCIEAYIONEMY MPOPEeCcCHOHATBHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUM C WHAMBHUAYaJIbHBIMU
MHTEpECaMu U MOTPEOHOCTSIMU PETHOHA.

OO6miee 4yncio 4acoB, OTBEJICHHBIX Ha M3y4Y€HHE OMOJIOTMU Ha YIiyOJIEHHOM YPOBHE CpelHEero o0Iiero oopasoBaHus,
coctanisieT 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hezelno).

OT160p opraHu3alMoHHBIX (HOPM, METOJOB U CPEJCTB OOYUYECHUSI OMOJIOTUU OCYIIECTBISETCS ¢ YYETOM crienu(uKu ero
colepKaHUs M HAMpaBJICHHOCTH Ha MPOJODKEHHE OMOJIOTMYECKOro oOpa3oBaHMs B OpPraHU3ALMSIX CpPEIHEro
po(hecCHOHANIBHOTO U BBICIIEr0 00pa30BaHUs.

OO0s13aTenbHBIM YCTIOBUEM TIPU 00yYE€HUU OMOJIOTMM Ha yriayOJ€HHOM YPOBHE SIBIISIETCS MIPOBENCHHUE JTA00PATOPHBIX U
npakTHueckux pabotr. Takke ydacTue 0OydaromIMXCS B BBIMOJHEHWU MNPOEKTHBIX U y4eOHO-HCCIENOBATENbCKUX PadoT,
TEMaTHKa KOTOPBIX OMNpPENENSeTCs YYUTEIEeM Ha OCHOBE HMMEIOUIMXCS MaTEpUAbHO-TEXHUYECKUX PECypCOB U MECTHBIX
IIPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopeprkaHue NMporpamMMel, BBIJIEIEHHOE KYpCU80M, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOW MTOrOBOW aTTeCTalud
(THA).

Tema 1. buosiorusi Kak Hayka

CoBpeMenHas Omosiorusi — KOMIUIEKCHas Hayka. KpaTkas mcropusi pa3BuTHs Omosiornu. bronorndeckue Haykd U
n3ydaembie UMH poosieMbl. DyHaaMeHTanbHBIC, TPUKIAAHBIC U TTIONCKOBBIC HAYYHBIC UCCIIEIOBAHMS B OMOJIOTHH.

3HadeHue OUoIoruu B POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHbI Mupa. [Ipodeccun, cBs3aHHbIe
c Owosnorueil. 3HaueHue OWMOJIOTUM B MPAKTHUUYECKOW JESITEIILHOCTH 4YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I. Mennens, B. U.
Bepnanckuii, U. I1. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabnuubl 1 cxembl: «CBsI3b OMOJIOTHH C JPYTUMHU HayKaMny, «Cructema OMOJIOTrHYeCKUX HAYK».

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMeT u3ydeHus: ouosioruu. CBOWCTBA KUBBIX CHUCTEM: €IMHCTBO XMMUYECKOTO COCTaBa,
JACKPETHOCTh M LEJIIOCTHOCTh, CIIO)KHOCTh W  YHOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHU3aLHs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3aliM KUBBIX CUCTEM: MOJEKYJISPHBIN, KJIETOUYHbIM, TKAHEBBIM, OPraHU3MEHHbIN, NOMYJISIIUOHHO-
BUJIOBOM, HSKOCHUCTEMHBIN (OMoreoneHoTHueckuil), Ouochepupriil. Ilpoiecchl, NPOUCXOASUIME B KUBBIX CHUCTEMAaX.
OcHoBHBIC TpU3HAKU KUBOTO. JKuU3HL Kak (hopma CyiecTBOBaHMs MaTepuu. Hayku, m3ydaroline >KUBbIC CHCTEMBI Ha
Pa3HbIX YPOBHSX OpPraHU3aLNM.

N3yuenune xuBbIX cucreM. Meroasl Ouosiormueckoil Hayku. HaOmionmenue, u3MepeHHE, OSKCIEPUMEHT,
cucTeMmarusanusa, MeraaHaius3. [loHATHE O 3aBUCUMOW W HE3aBUCUMOM IepeMeHHOU. [lnaHnpoBaHue >SKCIIEpUMEHTA.
[TocTanoBka u npoBepka runote3. Hynesas runotes3a. [lonsiTue BHIOOPKHU U €€ 1OCTOBEPHOCTh. Pa3dopoc B OMOIOrHYecKuX



JaHHbIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YNbTATOB. [[pUUMHBI UCKa)KEHUS pe3yJbTaToOB 3KcnepuMenTa. [lonstue
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpaMuA

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «buonorudeckue cuctembl», «CBONUCTBA >KMBOM MaTepum,
«YPpOBHM OPraHU3alMM KUBOW MpUPOIbD», «CTpOEHUE KUBOTHOM KIETKH», « TKaHW >KMBOTHBIX», «CUCTEMBI OPraHOB
YeJI0BEYECKOTo opraHnu3May, «buoreomenosy», «buocdepa», « MeTopl H3yUeHHS )KUBOM PUPOIBD.

O6opynoBanue: 1abopaTopHOE 00OPYAOBAHUE JIJIS MPOBEACHUS HAOIIOICHNA, N3MEPEHHIA, SKCTICPUMEHTOB.

IIpakTnueckas padora «/icronb30BaHUE Pa3TUYHBIX METOJIOB MPU U3YUYECHUH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €nWHULIA *)uBoro. Mcropus oTkpeiTHs KieTkd. Pabotsl P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUH.

MeToapl MOJIEKYIIPHOW U KJIETOYHOW OMOJIOTMU: MHUKPOCKOIHUS, XpoMaTorpadus, 31eKTpodope3, METOI MEUEHBIX
aToMoB, muddepeHnransHoe MEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue QUKCUPOBAHHBIX KIEMOK.
OnekTpoHHass MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudxcuznennoe) usyyenue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. llIneitnen, P. Bupxos, K. M. bap.

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOI», «McTtopust pa3BUTHS METO/OB
MUKPOCKOIIUI.

OOopynoBaHKE: CBETOBOM MUKPOCKOII, MUKPOTIPENAPAThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEPHUAIbHBIX KIETOK.

IIpakTnueckass padora «l3ydyeHne METOJOB KIETOUHOM Oumosiorun (xpomatorpadus, 3JIEKTpodopes,
muddepennmansuoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKUM COCTAaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIEMEHTHL. Boxa u €€ poJyib KaKk pacTBOPUTEI,
peareHTa, y4acTve B CTPYKTYpUPOBAHUU KJIETKHU, TEIUIOPETYISIMU. MuHepaabHble BEllleCTBa KIETKH, UX OMOJOTHYECKast
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.



Oprannydeckue BelecTBa Ki1eTku. bruonornueckue nmonumMepsl. benku. AMUHOKUCTIOTHBIN cocTaB 6enKkoB. CTPYKTYphI
6enkoBoi MoJiekynbl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsi3b. BTopuyHas, TpeTruuHas, YeTBEPTUIHAS CTPYKTYPBHI.
Henaryparnus. CeoiictBa 6enkoB. Knaccudukarus 6einkoB. buonorndeckue ¢yHKIuu 6€KkoB. [IpuoHul.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapujibl, OJUrOocaxapuabl W nonucaxapuabl. OOmMi miaH cTpoeHus U (HU3HKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buosornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'mapodunbHo-TuapodoOHBIe cBoicTBa. Knaccudukanums mununoB. Tpurmuuepunsi, (ochonumnuisl,
BOCKH, CTepoujbl. buonormdeckune ¢yHkiuu jumuaoB. OOmme CBOWCTBa OMOJOTHYECKMX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTh K CaM03aMbIKaHHUIO, MTOJTYIIPOHUIIAEMOCTb.

HyxnennoBeie kucnotel. JHK wu PHK. Crpoenne HykienHoBbiXx kucioT. Hykneorunsl. I[Ipuniun
komruiemeHTapHocTH. IlpaBunio Yapradda. Ctpykrypa JJHK — nBoitHas cnivpanb. MecToOHaXO0X/IeHUE U OMOJIOTHYECKUE
¢ynkunu [ITHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosiekyne AT®. buonornueckue ¢yHkuun ATO.
BoccranoBiieHHbBIE MEPEHOCUMKHU, MX (DYHKIIMU B KIeTKe. [[pyeue wHykneoszuompugocpamor (HTD). CexkBeHupoBaHHUE
JHK. Memoowt cenomuku, mpanckpunmomuxu, npomeomMuxu.

CrpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouodusnueckue HCCIeNOBaHUs COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OMoModiekyi. Mooenuposanue cmpykmypsl u OYHKYUuti OUOMONEKYN U UX KOMHIeKcos. KomnvlomepHuiti ouzatin
U OpeaHudecKull CuHme3 OUOMONEKYl U UX HENPUPOOHbIX AHANO208.

JemoHcTpanuu

[Toptpetst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenre XUMUYECKUMX 3JIEMEHTOB B HEXHUBOM mpupoae», «PacmpeneneHue XMMHYECKHX
AJIEMEHTOB B JKMBOM IIPUPOIE».

Tabmuub! u cxembl: «[lepuonnueckast TabMIa XUMUUECKUX 2JIEMEHTOBY», «CTPOECHHE MOJIEKYJIbI BOIB», «BermiecTBa
B COCTaBe OpraHm3MoB», «CTpoeHHEe MOJEKyNIbl Oenka», «CTPYKTypbl OCIKOBOM MOJEKYIb», «CTPOCHHE MOJIEKYII
yraeBoAoBy, «CTpoeHre MOJEKy TUnua0By, « HykiaenHoBbie KUCIOThIY, «CTpoeHne MoieKyibl ATD.

OO6opynoBaHue: XUMUYECKAsl TOCYa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyKkeHUE OCIKOB C TTOMOIILI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTopHasi padora «VccnenoBaHnue HYKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK Pa3JIMUHbIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH



Tunsl KJIETOK: yKapruoTHUecKas U pokapuotnyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUs KIETKH.

Crtpoenue mpokapuoTnueckoil kietku. Kierounas crenka Oaktepuit u  apxeil. OCOOCHHOCTH CTpPOCHHS
rerepoTpodHON U aBTOTPO(HON MTPOKAPUOTUUECKUX KIETOK. MeCcTO U poiib NPOKApUOT B OUOIIEHO3aX.

CrpoeHre ¥ (QYHKIMOHUPOBAHME OHyKapHoTHyeckoM kieTrku. [lnmasmartudeckass wmemOpaHa (IJ1a3MalieMMa).
CrpykTypa ma3Maruueckoil memOpaHbl. TpaHCOpT BeEIIECTB uepe3 IJIa3MaTHYeCKyld MeMOpaHy: MacCUBHBIN
(muddysus, ooneruénnas nud@y3ust), akTUBHBIN (IEPBUYHBIN U BTOPUUHBIN aKTUBHBIN TpaHcnopT). [lonmynponuiiaeMocts
MeMOpanbl. PaboTa HaTpuii-KaameBOro Hacoca. DHIOLMTO3: MUHOLUTO3, (aromuTo3. DK301uTo3. KietouHas creHka.
CrpykTypa u QyHKIUH KIETOYHON CTEHKH PaCTeHM, IpuOOB.

[Mutornna3zma. Lutozons. Hurockener. [IBuxenue murormiasmel. Opranouas! kieTku. O1HOMEMOpaHHbIE OPTaHOM/IbI
KJeTku: sHaomnasmarnueckas cerb (OIIC), anmapar I'onbku, JU30COMBI, MX CTpoeHHME W (PyHKUMU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPraHOMAOB KJIETKU. CTpOCHUE TpaHyJISIPHOTO peTuKkyiyMa. Mexanuzm nHanpaeénenus oenxos 6 IIIC.
Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuii (arpaHylisipHbINA) 3HIOIIa3MaTUYECKUN
perukynyMm. CekperopHas ¢yHkius anmnapara ['onabmku. Moougukayus benxoe 6 annapame Ionvoocu. Copmuposka
oenxoe 6 annapame I onb0ocu. TpaHCTIOPT BELIECTB B KileTKe. Bakyonu pacturensHbIX kineTok. Kierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPTraHOWABI KJIETKWA: MUTOXOHAPHUH, IUIACTHIBL. [Ipoucxodcoenue MumoxoHOputi u nIaAcmuo.
Cumbuoecenes (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue W (PyHKUMM MHUTOXOHApHWM u TtuiacTui. [lepBuunble,
BTOPUYHBIE U CJIOKHBIE IACTHIbI (POTOCUHTEZUPYIOLIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICILINX
PaCTEHUMN.

HememOpanusie opraHounbl kietku CtpoeHHE W (PYHKIIMM HEMEMOpPAaHHBIX OpPraHOWJIOB KIETKU. PuOOCOMBI.
IIpomesxcymounvie punramenmoi. MukpopunameHTbl. AKmuHnosvie Mukpoguiamernmol. MbllIeUHbIE KJIETKU. AKMUHOBbIE
KOMNOHeHmbl HeMbluleyHvlx Kiemok. MukpotpyOouku. Kierounsiii nentp. CTpoeHHe U ABMKEHHUE )KTYTUKOB U PECHUYEK.
Mukpotpybouku nuromnasmsl. LleHtpuons. benku, accoyuuposanmvie ¢ MUKpouiamenmamu u MUKPOMPYOOUKAMU.
MomopHnuvie benku.

Anpo. O6onouka siapa, XpOMaTUH, KAPUOIUIa3Ma, SAPBIIIKA, UX CTPOEeHUE U QYHKIMH. SAepHbIi OENIKOBBI MATPUKC.
[IpocTpaHCTBEHHOE pACIOJOKEHUE XPOMOCOM B HHTEp(ha3HOM siipe. JIdyxpomamun u 2emepoxpomamur. benku
XpOMAaTHHA — TUCTOHBL. JJuHamuka si0epHoii 000104Ku 8 Mumose. AoepHulil mparHcnopm.

Krnerounsie Bkitouenusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENBHOM, dKUBOTHOM, TPUOHOI).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumplt u  cxembl: «CTpoeHHE JYKApUOTHUYECKOM KIeTku», «CTpoeHHe >KMBOTHOM KieTku», «CTpoeHue
pacCTUTENBHOU KIETKW», «CTpoeHne MUTOXOHAPUNY, «Aapo», «CTpoeHHe NPOKapUOTHUECKON KIIETKNY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMPENApaThl PACTUTEIBHBIX, >KMBOTHBIX KIJIETOK, MHUKpPOIpEnapaThl
OaKTepHaAIbHBIX KIETOK.

JlabopaTtopHas paGora «/3yueHue CTpoeHus KJIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «l3ydeHnue CBOMCTB KJIETOUHOI MEMOpaHbD.

JlabopaTopHasi padora «VccnenoBaHue mia3MoiIn3a U JEMIa3MoJIn3a B PACTUTEIbHBIX KIIETKaX».

IIpakTHyeckas padora «/3ydyeHne IBUKEHHS IUTOILIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

AccUMWIALMS W JUCCUMWIALKAS — JBE€ CTOPOHbI MeTaOonu3Ma. Tumbl oOMEHa BEIIeCTB: aBTOTPO(HBIA H
reTepoTpoHbIA. YUyacTue KUCIOopoAa B OOMEHHBIX IpoLeccax. DHEPreTHYecKoe 0OeCHeueHHe KIETKHU: MpPEeBpalieHue
AT® B o6MeHHBIX nporieccax. DepmeHTaTUBHBIN XapakTep peakuuil KJIeToYyHOro Meraboiansma. depMeHTsl, UX CTPOEHUE,
cBoiicTBa M MexaHu3M jaenctBua. KodepmeHntbl. OTnnuus (EepMEHTOB OT HEOPraHMUECKHX KaTaJln3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIIHMI OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OPraHUYECKHUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIN U OKCUSEHHbLL (POMOCUHMES Y
oaxkmeputi. Ceemocobuparowue nucmeHmvl U NUSMEHMbl PEaKyuoHHo20 yeHmpa. Poib XJOpPOMJIACTOB B MpoIlecce
dotocunteza. CBeroBass u TemHoBas ¢aszbl. Pomoosixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIponyKTUBHOCTD
dboTocunTesa. Bausaue paznuuHbix PakTopoB HA CKOPOCTh PoToCuHTE3a. 3HaUCHHE (POTOCHHTE3A.

Xemocunte3. Pa3zHooOpasue OpraHu3MOB-XEMOCHUHTETUKOB: HUTpUUIUpYIONIUE OakTepuu, XKeJIe300aKTepuu,
cepoOakTepuu, BOAOPOIHbIE OaKTepun. 3HAUEHHUE XEMOCHUHTE3a.

AHaspoOHbIe opranu3mbl. Bunsl Opoxenus. [IpoaykTsl OposkeHUS M UX HCIIOJIH30BaHHUE YEIOBEKOM. AHa’pOOHbBIE
MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTUH U BO3OYAUTENN OOJIe3HEH.

AspoOHbIE OpraHu3Mbl. JTanbl 3HepreTuueckoro ooMena. IloaroroBurenbHblil 3Tan. ['ukonu3 — 0€CKUCIOPOIHOE
pacUIETUIEHUE TITIOKO3bI.

buonornyeckoe OKuCIEHHE, WM KIETOYHOE JbIXxaHue. Pollb MHUTOXOHJpUH B Tmpoleccax OHOJOTUYECKOTO
okucnenus. Huknuueckue peakuun. OxucnurenabHoe GochopunupoBanue. Jxepeus MeMoOpanHo20 epaduesma npomoHos.



Cunmes AT®: paboma npomonnou ATD-cunmasel. llpenmyriecTBa a’poOHOTO TyTH OOMEHa BEIIECTB MeEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Hoptpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmupl u cxeMbl: «DoTocuHTE3», «DHEpreTuyeckuii oOMen», «buocunres Oenka», «CtpoeHue (epmeHTay,
«XEMOCHUHTE3.

O6opyioBaHue: CBETOBOM MHUKpPOCKOI, OOOpYyJOBaHUE [Isi MPUTOTOBJICHUS TMOCTOSHHBIX W BPEMEHHBIX
MUKpOIPEnapaToB.

JlabopaTtopuasi padora «l3yueHue KaTaIUTUYECKOW aKTUBHOCTH (EpPMEHTOB (HAa MpUMEpe aMuiiasbl WU
KaTajasbl)y.

JlabGopaTopnasi padora «/3yyeHue QpepMEHTATUBHOTO paCLICIJICHUS] MEPOKCHJA BOJOPOJa B PACTUTEIBHBIX W
YKUBOTHBIX KJIETKAX).

JlaGopaTopnas padora «CpaBHeHuUE Npo1ieccoB (POTOCUHTE3A U XEMOCUHTE3A).

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHasi uHGopMalnus U peajin3anus eé B KiIeTKe

Peakiuu marpuyHoro cuHTe3a. [IpHHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX MATPUYHOrO CUHTe3a. Peamumzarms
HacJencTBeHHOM nHpopManuu. ['eHeTnaeckuit Ko, ero cBorictea. Tpanckpurniusa — MaTpuunbiii cuaTe3 PHK. [Tpuniumns:
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTb, ACUMMETPUYHOCTh. Co3pesanue mampuunvlx PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ srtanbl. Yuactue TtpaHcnopTHbix PHK B OuocunTeze Oenka. YcnoBusi OumocuHTe3a Oenka.
Konuposanue amuHokucoT. Posib pubocom B OMocuHTe3e Oerka.

Cosepemennvie npeocmasienuss o cmpoenuu 2ceHos. OpraHusalusi TeHOMa y TPOKapuoT U dyKapuoT. Perymsuus
aKTUBHOCTHU I'€HOB Y MpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). MonekynapHvie mexaHuzmbl SKCNpeccuu 2eHO8
¥y aykapuom. Ponb xpomamuna 6 pezynrayuu pabomel 2enog. Perynsius oOMEHHBIX MPOLIECCOB B KieTKe. KieTouHbIit
rOMEOCTa3.



Bupycel — Hekiierounble (OPMBI KWU3HH U OOJUTAaTHBIE mapa3suThl. CTPOCHHE TPOCTHIX M CIOXKHBIX BHPYCOB,
peTpoBupycoB, OaktepuodaroB. Kuzuennvui yuxn JHK-cooepocawux eupycos, PHK-cooepacawux eupycos,
baxmepuogazos. Obpamuas mpaHCKpunyus, peeepmasd, unmezpasd.

Bupychplie 3a0osneBanus uenoBeka, >XUBOTHBIX, pacteHuit. CIIWJl, COVID-19, comuanbHbple W MEAUITMHCKHUE
poOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypruvix duonocuueckux oanHwvix.
Hanomexnonocuu 6 6uonocuu u meouyune. Ilpoepammupyemoie ghpynxyuu 6enxos. Cnocobvl 0ocmasKu 1ekapcms.

JdeMoHCcTpau

[Toptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUA.

Tabnuubl U cxembl: «buocunTes Oenkay, «I'eHernueckuil kon», «Bupyce», «bakrepuodarny.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslit nuki, ero mepuoasl U perynsius. Uarepdaza m muto3. OcoOEHHOCTH MPOIECCOB, MPOTEKAIONIUX B
untepdaze. IlomroroBka kieTku K jAeneHuto. [IpecuHTeTMdeckuidt  (MOCTMUTOTHYECKHI), CHHTETHUYECKUN U
MOCTCUHTETUYECKUN (MTPEMUTOTUYECKUI ) IEPUOIbI HHTEP(DA3BI.

Marpuunbii = cunte3 JHK —  permmmmkamumsa. Ipunowmnsr  perumkammu  JJHK:  kommuiemeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNapauieabHoCcTh. Mexanusm permnkauuu JJTHK. Xpomocomel. CTpoeHrne XpoMocoM.
Tenomepsl u TenoMepasza. XpoOMOCOMHBIA Ha0Op KJIETKH — KapUOTHUIL. JIUTUIOMIHBIA U TalIOWAHBIA HA0OPHI XPOMOCOM.
['omonornunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

[enenune knetkn — muto3. Cragum MHUTO3a M MPOUCXOASIIME B HUX Mpouecchl. Tumbl mMuto3a. Kapuokunes u
UTOKUHE3. bruosiornyeckoe 3HaUYeHNE MUTO3A.

Perynsuust MUTOTHYECKOTO IIMKIIA KiIeTKH. [IporpamMmMupyemas kiieTounasi TuOessb — aronTos.

Knerounoe siapo, Xpomocombl, (PyHKIIMOHANbHAsS TeHOMHKA. Mexanuzmol npoaugepayuu, oupgepenyuposxu,
cmapernus u eubenu kiemox. «lL{ugposas knemxay — buourngopmamuvyeckue mooenu QyHKYUOHUPOBAHUSL KIIeMKU.

JdemMoHcTpanuu

Tabnuiel 1 cxembl: « KU3HEHHBIM UK KIETKNY», «MuT03», «CTpoeHue xpomocomy, «Permukanus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KJIIETKaX KOPEIIKa JTyKay.

JlaGopaTopHasi padora «/3yueHrne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.



JlaGopaTopnas padora «Habmonenue MuTO32a B KJIETKaX KOHUYMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKPOTpPENaparax)y.

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonorudeckoe pazHooOpazue opraau3mMoB. OTHOKIECTOUYHbBIC, KOJIOHHUAbHBIEC, MHOTOKJICTOUHBIC OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEISATECIIbHOCTH OJHOKJICTOUHBIX OPraHM3MOB. bakTepuu, apxew, OJHOKJIETOUYHBIE
rpuOBbI, OTHOKJIETOUHBIE BOJOPOCIH, APYyTrue MpoTUCThI. KoJIoHWaIbHBIE OPTaHU3MBI.

B3aumocBsi3p yacTeif MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHUCTEMBbI OpraHoB. OpraHusMm Kak €IuHOE
ueinoe. ['omeocras.

Tkanu pactenuid. TuUIBI pacTUTEIBHBIX TKaHEW: oOpa3oBaTeiabHasl, IOKPOBHAs, IPOBOJIINAS, OCHOBHAas,
MexaHudeckas. OcCOOEHHOCTH CTpOeHUs, PYHKIIMI U pacroyIOKEHHUsI TKaHEH B OpraHax pacTeHUM.

TkaHU KUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEH: SIUTENIMATIbHAS, COCIMHUTENIbHAS, MBIIICYHAs, HEPBHAS.
OcobeHHOCTH CTpoeHUS, GYHKIIUN U PACIIONIOKEHHS TKAaHEH B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble ¥ T€HEpPATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB XWBOTHBIX W YEJIOBEKA.
@yHKIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenuii. CkeneTsl OTHOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. Hapyx HbI 1
BHYTpPEHHHU cKeneT. CTpOEHHE U TUIIBI COCIUHEHUS KOCTEH.

JIBr>keHue opraHu3MoB. [[BUKeHUE OJTHOKJIETOUHBIX OPraHU3MOB: aMEOOUTHOE, )KTYTUKOBOE, peCHUYHOE. [[BrkeHue
MHOTOKJIETOYHBIX PACTEHUU: TPONU3MbI U HACTUM. JIBH)KEHHWE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA: MbIIICYHAS
cuctema. Pednexc. CkeneTHbie MBIIIIIBI U UX padoTa.

[Iutanne opranu3moB. llornouieHue BOABI, YIVIEKHCIIONO ra3a U MHUHEPAJIbHBIX BELIECTB pacTeHusMu. [Iutanue
JKUBOTHBIX. BHYTpPUIIOJIOCTHOE M BHYTPUKJIETOYHOE mUIIEBapeHue. [IuTaHne mMO3BOHOYHBIX KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurensubie xene3bl. [InieBapuTenbHas cuctema 4ea0BeKa.

Jpixanue opranm3moB. Jlpixanue pacteHuil. J[pixanwe »XKUBOTHBIX. Juddy3us razoB uepe3 MOBEPXHOCTh KIIETKHU.
Koxnoe apixanue. JlpixaTenpHasi MoBepXHOCTh. JKabepHoe U n€royHoe ApixaHue. J[pixaHue MO3BOHOYHBIX JKUBOTHBIX H
YEeJI0BEKA. DBOJIOIMOHHOE YCIOXKHEHUE CTPOCHHMS JIETKMX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTelbHasg CHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWISIIIUY JIETKUX Y MITUI] U MJICKOMIUTAOUX. Perymnsuus apixanus. J{prxaTenbHble 00bEMBI.

TpancnopT BeHIECTB y OPraHM3MOB. [paHCHOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BEIIECTB Y JKUBOTHBIX.
KpoBeHnocnas cuctema u €€ opranbl. KpoBeHOCHas cucTema M03BOHOYHBIX KUBOTHBIX U 4esioBeka. Cepane, KpOBEHOCHBIE



cocynbl U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIIOIUOHHbIE YCIOKHEHUS CTPOSHHSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX. PaboTa cepara u e€ perymsmusi.

Beinenenue y opraau3sMoB. Beiienenne y pactenuii. Beinenenue y x&kuBoTHbBIX. CokpaTuTenbHble Bakyoiau. OpraHsl
BblieneHus. DunbpTpanus, cekpeuuss U 0OpaTHOE BCACHIBAHUE KaK MEXaHU3Mbl paOOThl OpraHoB BblaeneHUS. CBs3b
IIOJIOCTH TeJa C KPOBEHOCHOMW U BBIJICIUTENILHON CUCTEMAaMHU. Bplienenue y 03BOHOUHBIX JKUBOTHBIX U YenoBeka. [louku.
Crpoenue u pynkunonupoBanue Hegpona. O6pa3oBaHre MOUHU y YEIOBEKA.

3amura y OpraHu3MOB. 3aIUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepHUid U LHUCTHI MPOCTEUIINX. 3alIUTa Y
MHOTOKJIETOYHBIX pacTeHnid. KyTukyna. CpencrBa macCUBHOM U XUMUYECKOM 31U Thl. OUTOHIUIBIL.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma ot 6oseznei. UMMyHHast
cuctemMa yenoBeka. KileTouHbId M TyMOpPaJbHbII HMMMYHUTET. Bpoxa€HHBIA W TPHOOPETEHHBIA CHEHU(PUUECKUN
uMMyHuTeT. Teopus kinoHaibHO-cenekTuBHOro nMmmyHutera (I1. Opnux, @. M. bepner, C. Tonerasa). BocnaniurensHbie
OTBETHI OPraHU3MOB. POk BpOKIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUM.

PaszgpakuMoCTe M peryisiiius y OpraHu3MoB. Pa3npaxuMocTb y OJHOKIETOYHBIX OpraHU3MOB. TaKCHCBHI.
Pa3apaxxumMocCTh U peryisanus y pacTeHuid. POcToBbI€ BEIIECTBA U X 3HAYECHMUE.

HepBHas cucrema u pedaekTopHas peryiduus y *XUBOTHbIX. HepBHas cucremMa W €€ OTHAENbl. DBOJIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/AEIbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymOpanpHas peryssanus U 3HAOKPUHHAs CHCTEMa JKMBOTHBIX M 4esoBeKa. JKene3bl SHIOKPUHHOW CUCTEMBI U UX
ropMoHsl. JleiicTBue TopMOHOB. B3auMOCBsI3b HEPBHOM M SHIIOKPUHHOM cucTeM. ['unoranamo-runodusapHasi CucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuibl 1 cxeMbl: «OTHOKIIETOYHBIE BOJOPOCITNY, « MHOTOKIETOUHBIE Bofopociny, «baktepuny, «IIpocteimmey,
«OpraHsl IIBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),
«Tkanu pacrennit», «KopHeBbie cucteMbl», «CTpoeHue ctedis», « CTpoeHHe TUCTOBOM MIIACTUHKIY, « TKaHU KUBOTHBIX»,
«Ckener uenoBekay, «llumeBapurenbHas cucrtema», «KpoBeHOocHas cucremay, «llpixarenpHas cucreMa», «HepBHas
cucrema», «Koxka», «Mpblmeunass cucreMa», «BbplaenuTenbHas cUCTEMa», «OHIOKPHUHHAs cucrtema», «CrpoeHue
MbIILBD, «IMMyHUTETY, «KHIIEeYHONOIOCTHBIE», «CXeMa MUTaHus pacTeHUui», «KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruipsb», «CTpoeHue ImiaHapun», « BHyTpeHHee CTpoeHHe JT0KI€BOro uepBs», «HepBHas cucrema



pbi06», «HepBHas cucrema nsarymikmn», «HepBHas cucrema mpecMmbikatomuxcs», «HepBHast cuctema nruiy, «HepBhas
cUCTeMa MIICKOTIMTAaroNuX», «HepBHas cuctema denoBekay, «Pediekcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIIpEnapaThl OJHOKJIETOUYHBIX OpPTraHU3MOB, MUKpOIpEnapaTbl TKaHEH,
PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, HUTJIOKOXKHX, JKMBbBIE SK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHUM pa3HbIX OT/AENIOB, BJIAXKHBIC Mpenaparbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX
KUBOTHBIX, CKEJET 4YeJOoBeKa, OOOpYy/IOBaHHWE [JIsi JIEMOHCTpPAIMM TOYBEHHOIO W BO3YIIHOTO TUTAaHUS PACTCHUI,
pacIIeTuIeHus KpaxMalia U OSJIKOB oI JeicTBUEeM (PepMEHTOB, 000pYyI0BaHUE ISl IEMOHCTPAITUH OIBITOB IO N3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbBIX IBUKEHUNW, MOJEIN TOJOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTCHHID.

JlabGoparopHasi pabora «/3ydyeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroyioe (BKIII0Yasi BEr€TaTUBHOE) U 1MOJI0BOE. Buibl 6ecnosioro pa3MHOKEeHUS:
MOYKOBAHUE, CIOPYJIALNS, PparMeHTalrs, KIOHUPOBAHHE.

[TomoBoe pasmuoxenue. [lonoBeie kieTkn, win rametel. Meiio3. Ctaguu Mmenosa. [loBenenue XxpoMocoM B MeEHO3e€.
Kpoccunrosep. buonorndeckuii CMbIC M€i03a W MOJOBOro mporecca. Meio3 U ero MeCTO B >KM3HEHHOM IUKIIE
OpTaHU3MOB.

[IpenzaposasimieBoe pazputue. ['amerorene3 y *uBOTHBIX. [lonoBeie xkene3pl. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
kiieTok. CriepMaroreHes u ooreHes. CTpoeHUE MOJIOBBIX KIIETOK.

OnnoA0TBOpEHUE M AMOPHOHAIIBHOE Pa3BUTHUE >KUBOTHBIX. CrOCOOBI OIUIOJOTBOPEHUS: HApY>KHOE, BHYTPEHHEE.
[TapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OpraHu3MoB. Mopgoeenes
— 00Ha U3 21aeHulx npoorem smopuonocuu. Konyenyus mopgocenos u moodeau mopgoeeneza. Craauu >MOpHOTCHE3a
KUBOTHBIX (Ha mnpumepe nsarymku). JpoOnenue. Tunbsl npoOneHus. /[emepmunHupoéannoe u HeOEPpMUHUPOBAHHOE
opoobnenue. bnacmyna, munet 6aacmyn. (OCOOEHHOCTH JAPOOJCHUS MJIEKOMUTAIONIUX. 3apOJAbIIIEBbIC JTUCTKH
(ractpymsnus). 3akiiajika OpraHOB U TKaHEW M3 3apOJIbIIICBBIX JIUCTKOB. B3auMHOE BIMSHUE 4YacTe pa3BUBAIOIIETOCS
3apojplia (SMOpUOHANIbHAST HMHAYKIM). 3akiajka IUIlaHa CTPOEHUS KUBOTHOTO Kak pe3yibTaT HEPAPXUUIECKUX
B3aMMOJICUCTBUI TeHOB. BiusiHue Ha YMOPUOHATILHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPY>KAOIIEH CPEIbI.



Poct u pa3ButHe >xuBOTHBIX. I[locTamOpuonanbubiii mepuoxa. Ilpsmoe u Hempsimoe pasButue. Paszutne c
MeTamop($o30M y OECrO3BOHOYHBIX W TO3BOHOYHBIX JKUBOTHBIX. buonornueckoe 3HaueHHWE MPSIMOTO M HEMPSIMOTO
Pa3BUTHS, UX PACIpPOCTPAHEHUE B IpUpoae. TUIbI pocTa )KUBOTHBIX. PAKTOPBI PETYIALMU POCTA KUBOTHBIX U YEJIOBEKA.
Craguu nocToMOpHOHAIBHOIO Pa3BUTHUS Y KUBOTHBIX U 4esoBeka. [leproasl oHToreHesa uenoBeka. CtapeHue U cMepTh
KaK OMOJIOTHYECKHUE TPOLIECCHI.

Pasmuoxenue u pa3Buthe pacteHuil. 'amerodur u cnopodut. Meiio3 B xu3HEeHHOM IHKIe pacTeHuil. OOpa3zoBaHue
crop B mporecce Meio3a. ['amerorenes y pacteHuid. Omao10TBOPEHNUE U Pa3BUTUE PACTUTEIIBHBIX OpraHu3MoB. J[BoitHOE
OIJIOIOTBOPEHME Y LIBETKOBBIX pacTeHUil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYIALUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «BerertatuBHOe pa3MHOXeHUE», «Tumbl Oecnojioro pa3MHOXKEHUs», «Pa3mMHoxeHue
XJIAMUIOMOHAAbD, «Pa3smMHOXKeHuEe HBIUIEHB, «PasMHOXeHHe ruape», «Menos», «XpomocoMmsl», «l'ameToreHes»,
«CTpoeHre SIMIEKIETKH W crepmaTto3onna», «OCHOBHBIE CTaauu OHTOreHes3a», «lIpsMoe u HempsiMoe pa3BUTHEY,
«Pa3BuTne Mmaiickoro xyka», «PazButue capaHum», «Paszputue Arymkwn», «/{BOMHOE OILIONOTBOPEHHME Y IIBETKOBBIX
pacteHnit», «CTpOeHHE CEMSH OTHOAOJBHBIX W JBYIOJIBHBIX PACTCHHI», «KU3HEHHBIA LMK MOPCKOW KaIlyCThD»,
«Ku3HEeHHBIN UK MXay, <« KU3HEHHBIN HUKII NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKJI COCHBD.

ObopynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl SHIEKIETOK U CIIEpMaTO30U0B, Mojeb «L{uki pa3BuTHs
JATYLIKH.

JlaGoparopHasi padora «3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckas padora «BbIsBICHUE IPU3HAKOB CXOJICTBA 3aPOABIIIEH TO3BOHOYHBIX JKUBOTHBIX .

JlabGopaTopHuasi padora «CTpoeHre OpraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTnka — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS W Pa3BUTHs T€HETUKU Kak Hayku. Pabotel I'. Menpgens, I'. ne ®puza, T. Moprana. Ponb
OTEUYECTBEHHBIX YUYEHBIX B pa3BuTuu reneruku. Pabotet H. K. Konwiosa, H. M. Basunosa, A. H. benosepckoro, I'. /I.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIE TE€HETUYECKHE TMOHSATHUS U CHUMBOJIBL. ['OMOJOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATHBHBIC
MPU3HAKN, JOMHHAHTHBIA M PEIECCHBHBIM TPHU3HAK, TOMO3WUTOTa, T€TEPO3UTOTa, YUCTAs JIMHUS, THOPHUABI, T€HOTHII,
dbenotun. OCHOBHbIE METO/Ibl TEHETUKHU: THOPUIOJIOTUUECKUM, IUTOJOTUYECKUMA, MOJIEKYIIPHO-TEHETUYECKUM.

JdeMoHCcTpaMu

[Toptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsiios, H. 1. BaBunos, A. H. benozepckuii, I'. JI.
Kapneuenko, }0. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlabopaTtopHnas pa6ora «/lpo3oduina Kak 00bEKT TeHETHUYECKUX UCCIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaenst — 3aK0OH €IMHO00pa3usi TMOpPHUIOB MEPBOTO MOKOJIEHUS.
[IpaBuno momMuHupoBaHus. BTopoll 3akoH MeHaens — 3aKOH pacUICIUICHUsT NpU3HAKOB. L[[uTosiormueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanuzupyromee ckpemuBanue. [IpoMeXyTOouHbId XapakTep HaclieoBaHMs. PaclieruieHue Mpu3HAKOB IIpU
HEMOJIHOM JJOMUHHUPOBAHUU.

JuruOpugHoe ckpemmuBaHue. Tperwii 3akoH MeHzaenss — 3aKOH HE3aBUCMMOIO HACIEJOBaHUS IPU3HAKOB.
[{utonoruueckne OCHOBBI AUTHOPUTHOTO CKPEIIUBAHMUS.

Cuerniennoe HacienoBanue npusHakoB. Padotsl T. Moprana. CrieruieHHOE HacleIOBaHHME T'EHOB, HApYIICHHE
CLEIUICHUS MEXY T€HaMH. XPOMOCOMHAs T€OPHsI HACIEICTBEHHOCTH.

['eneTuka nona. XpoMOCOMHBIA MEXaHU3M ONPENENICHHS M0Ja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBbII
Y F€TepOraMeTHBIN MoJ. | 'eHeTnUecKast CTpyKTypa MOJOBbIX XpoMocoM. HacrienoBanne npu3HaKoB, CUETUICHHBIX C TTOJIOM.

['eHoTun kak nenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE JEUCTBUE TeHa. MHOKECTBEHHBIN aJlJIEIU3M.
B3aumopelicTBue HeauienbHbIX TeHOB. KoMIuiemeHTapHOCTh. DnucTtas. [lonumepusi.

['eHeTruecknii KOHTPOJIb PA3BUTHUSL PACTECHUM, KUBOTHBIX M YEJIOBEKA, a TakKe (PU3MOIOTHYECKUX IPOIIECCOB,
MOBEJICHUS U KOTHUTUBHBIX PyHKIIUNA. ['eHeTuueckne MexaHu3Mbl CHMOUOTeHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SMH —
napasuT» U «XO3MH — MUKpOOHMOM». ['eHeTnyeckue achekThl KOHTPOJIA U U3MEHEHUs HacCJIeACTBEHHOW MH(oOpMaiuu B
MOKOJICHUSX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

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



Tabmunpr u cxemsbl: «llepBbiii U BTOpo# 3akoHbl Mennemns», «Tpetuit 3akon Menaens», «AHanu3upyloliee
ckpernuBanuey», «Hemomnoe momuHupoBaHuey, «CIEMICHHOE HACIEIOBAHHWE MPHU3HAKOB Y Npo30duibl», «l'eHeTnka
nona», «Kapuotun uenoBeka», «Kapuotun nppozodpuinsr»y, «Kapuotun nTuins, «MHOKECTBEHHBINH —allJICIU3M»,
«B3anmonencTBue reHoBy.

O6opynoBaHue: MOJEIb JJIs AEMOHCTPAIlMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOr0 MOKOJICHUS U pacIleIICHUS
MPU3HAKOB, MOJENb JJIs JIEMOHCTPAIIMM 3aKOHA HE3aBUCHMOIO HACIEIOBAHUA MPU3HAKOB, MOJEINb JJI1 AEMOHCTPALUU
CIEIIJICHHOT'O HACJIEIOBAHUS TPU3HAKOB, CBETOBOI MUKPOCKOII, MUKponpenapar: «Jlpo3zoduiiay.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO CKPEIIUBAHUSA Y IPO30(DUITBD.

IIpakTuyeckas padora «3ydyeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(PHIIBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHoruna u cpeabl npu popmupoBanuu penotumna. U3MeHUMBOCTh MpU3HAKOB. KauecTBEeHHbIE U
KOJINYECTBEHHBIE MTPU3HAKU. BUbI N3MEHUNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.

MonudukannonHas U3MEHUYUBOCTb. Poiib cpeabl B ¢GopMupoBaHUM MOIU(PHUKAIMOHHOW H3MeHuMBocTH. Hopma
peakuuu mnpusHaka. Bapuanuonublii psn v BapuanuonHas kpubas (B. Horanncen). CoiicTBa MOAU(PUKAIIMOHHOMN
M3MEHYUBOCTH.

['eHoTMnMyeckass  M3MEHYHUBOCTh. (CBONCTBA T€HOTUIIMYECKOW  W3MEHUMBOCTA. BuAbl  I€HOTHUNMUYECKOMN
W3MEHYMBOCTU: KOMOWHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mel03 W TOJIOBOM MpoIlecC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTU. Poib
KOMOWHATUBHOW U3MEHUMBOCTHU B CO3/IaHUY T€HETHYECKOTO pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanimoHHass HW3MEHYMBOCTh. Buabl MyTanuid: TE€HHbIE, XPOMOCOMHbIE, Te€HOMHbIE. CIOHTaHHbIE U
MHIYUMPOBAHHBIE MyTallMU. SAepHbIE U HUTOILIa3MaTHYeckue MyTaiuu. CoOMaTUYeCKUE U MOJIOBbIE MyTauuu. [IpuumHbl
BO3HUKHOBEHHUS MyTaluid. MyTareHsl U MX BIUSHHE HAa OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Tpoliecca. 3aKOH
FOMOJIOTUYECKUX PpSlOB B HaciueAcTBeHHoW wu3MmeHuuBoct (H.M. BaBunoB). BHesgepHas HW3MEHUYMBOCTh H
HACJICICTBEHHOCTb.

Onucenemuxa U 9NUSEHOMUKA, pOIb dNULEHEeMUYeCcKUx (Qakmopos 6 Hac1e008aHuu U USMEeHYUBOCmU
(eHomunuuecKux npu3HaKos y OpeaHu3Mos.

JlemoHcTpanuu

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



Tabmumbr u  cxembl: «Buasl u3MeHumBOoCTH», «MoauduKanroHHAas W3MEHYHBOCTHY, «KomMOMHATHBHAS
U3MEHYHMBOCTHY, «Meito3», «OmionoTBopenuey, «I eHeTnueckue 3a00eBaHms YeIoBeKa», « Buapl MmyTamuii.

O06opynoBaHuE: XUBbIE U TepOapHbIC AK3EMIUIIPHI KOMHATHBIX pPAacTeHUH, pUCYHKHU (doTorpaduu) KHUBOTHBIX C
pa3JIUYHBIMH BUJIAMU U3MEHUYUBOCTH.

JlaGopaTopnasi padora «MccrmemoBaHne 3aKOHOMEPHOCTEM MOIU(PUKAITMOHHON W3MEHYMBOCTU. IlocTpoeHue
BAPHUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTaruu y Apo30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4esioBeKA

Kapuotun yenoBeka. MexayHapoaHas mporpaMma HMCCJIEAOBaHUS T€HOMa 4eloBeka. MeTobl U3y4eHUs] TeHETUKHU
YEJIOBEKAa: TEHEAIOTMYECKHUM, OJM3HEUOBbIM, UUTOIC€HETHYECKHUM, MOMYJSALHOHHO-CTATUCTUYECKUN, MOJIEKYISIPHO-
renetnyeckuii. COBpeMEHHOE ONPEAECICHUE TEHOTHUIIA: TOJJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE
c nomouipto [IIP-ananu3a. HacnencrBeHHble 3a0oJjieBaHuUsI 4YesiOBEKA. ['€HHbIE M XPOMOCOMHBIE OOJIE3HM 4YeIOBEKa.
boiie3Hn ¢ HaCIeACTBEHHON MPEAPACIONOKEHHOCTHI0. 3HAUCHUE MEIUITMHCKON T€HETUKU B MPEIOTBPAIICHUMN U JICUCHUH
IrCHEeTUYECKUX 3a00JICBAaHUM dYeJIOBeKa. MeIUKo-TeHeTHUYeCKoe KOHCYabTHpoBaHue. CTBOJIOBbIE KIEeTKU. IloHsATHE
«TEHETHUYECKOT0 Ipy3a». ITUUECKUE aCIeKThl HCCIIE0BAaHUMN B 00JIACTH PEIAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (hakTOpbl MOBBIIIIEHHON YYBCTBUTEIBHOCTH YEIOBEKA K (PU3MUECKOMY M XUMHUYECKOMY 3arps3HEHUI0
OKpY>KaroIien cpepl. [ eHeTnueckas mpeapacrioio)KE€HHOCTh YEJIOBEKA K MaTOJIOTHSIM.

JemoHcTpanuu

Tabmuiel 1 cxemsl: «KapuoTtum dyenoBeka», «MeTopl U3ydeHHs] TeHETHKU YelIOBeKay, «I eHeTndyeckue 3a001eBaHus
YETIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIUs. 3apoXKICHHE CceJeKIuu W jJoMectukanuu. Yuenne H. WM. BaBunoBa o Ilentpax
MPOUCXOXKJICHUSI U MHOrooOpasusi KyJbTypHBIX pacTeHuM. Poyib celekiMu B CO3JIaHUM COPTOB PACTCHUN M TMOPOJ]
*KUBOTHBIX. COpT, MOpOJIa, IITaMM. 3aKOH TOMOJIOTHYECKUX PSAAOB B HacieAcTBeHHOM n3MeHunBocty H. M. BaBuiosa, ero
3HA4YCHUE JJIs CEJICKIIMOHHON Pa0OTHI.



MeTobl ceneKIMOHHOM paboThl. IcKycCTBEHHBINM OTOOP: MacCOBBIM M MHAUBUAYAIbHBIA. DTambl KOMOMHAIIMOHHOM
cenekuuu. VcnpiTanne Mpou3BoUTENEH 10 TOTOMCTBY. OTOOp MO T€HOTUITY C TOMOIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U
0TOOp MO reHoTUNy ¢ noMobio ananuza JJTHK.

HckyccTBEHHBI MyTareHe3 Kak METOJl CENEKIHMOHHOM paboThl. PanuanuoHHBIN M XMMHUYECKUMH MyTareHe3 Kak
UCTOYHUK MyTalui y KyJbTYpHbIX (OpM opraHuzMoB. lcmonbp3oBaHHME TI€HOMHOI'O PpEJAKTUPOBAHUS U METOOB
pexomOunanTHbIX JJHK m1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[Tomyuenue nomumaou0B. BHyTpuBHI0oBas rubpuauzanus. bIu3kopoacTBEHHOE CKpellMBaHWE, WM WHOPUIAMHT.
HepoacTBeHHOE cKpeuiMBaHue, WIM ayTOpUIUHT. ['eTepo3uc u ero npuuuHbl. Vcnonp30BaHue rereposnca B CEIEKIUU.
Otnanénnas rubpuauzauus. [Ipeogonenue Oecrioguss MEXBHUAOBBIX TMOpUAOB. JIOCTHMKEHMSI CENEKLUUH PacTEHUH U
KUBOTHBIX. « 3€1€HAS PEBOIOYULY.

CoxpaHeHHE U U3yYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUIA M UX IUKUX POAMYEH JIJISl CO3[aHUS HOBBIX
COpPTOB U TMOPHUJIOB CEIBCKOXO3AUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemudecKumu pecypcamu
CEeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX 6 YEAX YIYYULeHUs. CYUWECMBYIOUUX U CO30aHUs HOBbIX NOPOO, TUHULL
U Kpoccos, 6 MOM Hucile C HPUMEHEHUeM COBDEMEHHbIX Memo008 HAYYHbIX UCCe008aHUll, NepeodosbiX uoel u
nepCcneKmueHbIX MexHoI02UMU.

JleMoHCTpauumn

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. [{. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actraypos, H. bopnoyr, /1.
K. benses.

Tabmunp! u cxeMbl: «L{eHTpbI MPOUCXOXKAEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTeHUN», «3aKOH TOMOJIOTUYECKUX
PSAZ0B B HACJIEICTBEHHOM U3MEHYUBOCTHY, «MeTobl cenekuuny», «Otnanénnas ruopuauzanusy, «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ JTOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOJIbI U JOCTHXKEHHS CEJIEKIIMM PACTEHUU U JKMBOTHBIX (HA CEJEKIMOHHYIO CTAHIIMIO,
IJIEMEHHYIO (epMy, COPTOUCIIBITATENIbHBIA y4aCTOK, B TEIUIMYHOE XO35AWUCTBO, B J1aOOPATOPHUIO arpOyHUBEPCUTETA WIIU
HAy4YHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0HOJIOTHA



OOBEKTHI, HUCIOJIB3yeMble B OHOTEXHOJIOTHMH, — KJICTOYHBIE W TKAaHEBBIC KYJIbTYPhl, MUKPOOPTAaHU3MBI, HX
XapaKTEePUCTHKA. TpaguiimoHHas OMOTEXHOJOTHS: XJICOOTIEUeHHE, TIOyYCHHE KUCIOMOJIOYHBIX MPOAYKTOB, BHHOJIEIHE.
Mukpobuonornyeckuii cuHTe3. OOBEKTH MUKPOOUOIOTHYECKUX TexHoiorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U
BUTAMUHOB.

Co3naHue TEXHOJOTMHA W MHCTPYMEHTOB LIEJICHANPABIEHHOTO MU3MEHEHUS U KOHCTPYUPOBAHUS T'€HOMOB C LEJBIO
MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEpPKAIIUX HE BCTPEUAIOIIUECS B IPUPOJI€ OMOCUHTETUUECKUE My TH.

Knerounas umxenepusi. Metopl KyJabTyphl KIETOK M TKaHe pacTeHuil u kuBoTHbIX. Kpnobanku. Comatndeckas
ruOpuau3anuss M CcoMaThuyeckuit smOpuoreHe3. lcnonb3oBaHue ramiougoB B CeNEKIMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmume. Flcnonb306anue MOHOKIOHAILHBIX U NOIUKIOHATbHBIX anmumell 8 Meouyure. VICKycCTBEHHOE
OIUIOOTBOPEHUE. PEKOHCTpYKIHS SULEKICTOK M KIOHHPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAUMMU SAEP KIETOK.
Texnonoeuu 0300po6nenus, KyibmueUpo8anusl U MUKPOKIOHATLHO20 PA3SMHONCEHUSL CEIbCKOXO3AUCTEEHHBIX KYIbMYD .

XpoMOcOMHas U reHHasi MHxkeHepHs. VICKyCCTBEHHBII CUHTE3 reHa M KOHCTpyupoBaHue pekomOuHanTHbiX JIHK.
Co3z0anue mpanceeHHbIX Opeanu3mo8. JJOCTIKEHHS U IEPCIIEKTUBBI XPOMOCOMHOM U T€HHOM MH)KEHEPUHU. DKOJIOTUUECKHE
U 3TUYECKHUE TPOOJIEMbl TEHHOW UHXKEHEPHUH.

Menuuunckue onorexnonoruu. [loctrenomnas nudponas meaununa. [I1[P-nuarnoctuka. MetaboOMHBIN aHATHU3,
TFEHOLIEHTPUYECKUI aHAIN3 NPOTEOMA YEJNOBEKA Uil OLEHKHA COCTOSIHUS €ro 3J0pOoBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KIeTok. TapretHass Tepamusi paka. 3D-OuoumkeHepusi st pa3pabOTKM (QyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKHUX
TEXHOJIOTU, CO3/IaHUsI KOMIUIEKCHBIX TKaHEW COYETaHHEM TEXHOJOTUH TpEXMEpPHOro OHONpUHTHUHTA U ckaddomarHra
JUISL PELICHUS 33724 IEPCOHAIM3UPOBAHHON MEAULIUHBL.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbl0 OOecredeHuss KOMOWHMPOBAHHOM 3amuThl OT Bo30Oymuteneit OPBMU,
YCTAHOBJICHHE MOJIEKYJISIPHBIX MeXaHu3MoB (yHkuuonupoBanus PHK-comepikamux BUPYCOB, BBI3BIBAIOIIMX 0CO00
OITacHbIE 3a00JICBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmuubr u cxembl: «Mcrnoap30BaHME MUKPOOPTraHM3MOB B IMPOMBIIIIEHHOM MPOU3BOACTBE», «KieTouHas
WHXECHEpUs», «I €HHasl NHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloydyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.



Jdkckypenst «buotexHonoruss — BaKHEHIIasi MPOU3BOAUTENbHASA CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE
IIPOU3BOJICTBO)».

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3oBaHuUsl: INYHOCTHBIC, METAIIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMMBbI IO OMOJIOTHU BBIJCIICHBI CIIEAYIONINE COCTABISIONINE:
OCO3HAaHHE OOYYaIOIMMUCA POCCUMCKONM  TIpaXXJaHCKOM  HUJEHTUYHOCTH — TOTOBHOCTHM K  CaMOpPa3BUTHIO,
CaMOCTOATEILHOCTH M CaMOOIIPEACIICHHIO, Haauyue mMomueayuy K OOyYEHUIO OHOJIOTUH, YeleHanpasleHHoe pa3eumue
BHYTPEHHUX YOEXKJICHM JMYHOCTM HA OCHOBE KIIOYEBBIX IIEHHOCTEH U HUCTOPUYECKUX TPAJAMUIMK pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU
HEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIMMHU CUCTEME OMOJIOTMYECKOTO0 OOpa30BaHUS, HAAUuUe NpPasoCO3HAHUSL
HKOJIOTUYECKOMN KYJIBTYpPbl, CHOCOOHOCMU CMasumsb UENN U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE PE3yIbTAaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS B €AMHCTBE YU4EOHON U BOCTIMTATEILHOM
JIESITEIPHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU WU JyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, MPUHITHIMUA B OOIIECTBE MPaBUJIAMU U HOPMaMU TOBEICHHS M CIIOCOOCTBYIOT MpolieccaM
CaMOIIO3HAHUS, CAMOBOCIIUTAHUSA U CAMOPA3BUTHUSI, Pa3BUTUSI BHYTPEHHEW MO3UIIMU JIMYHOCTH, TATPUOTU3MA U YBAKEHHUS
K 3aKOHY W IMPaBOIMOPSJIKY, YEJIOBEKY TPYyJla U CTapIIEeMy MOKOJEHUIO, B3aUMHOTO YBa)KE€HHS, OEPEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIUsIM MHOIOHAMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKaroLen
cpene.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS YUeOHOTO mpeameTa « bHoorusy T0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHUX YOEXKJIECHHM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
oOIIeCTBa, paCIIMPEHUE KMU3HEHHOTO OIBITA M OIbITa JEATEILHOCTH B MPOIECCE pean3alliii OCHOBHBIX HaIpaBlIEHUMN
BOCHUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kIaHCKOTO BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3ZHUIIMK O0YYAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO
00IIIeCTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MESITENIbHOCTU MPU CO3JAAHUM Y4YEOHBIX MPOEKTOB, PEHICHUH YYE€OHBIX U
MO3HABATENIbHBIX 33124, BBHITIOJIHCHUH OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3UITHIO 110 OTHOIIECHUIO K SIBICHHUSIM COBPEMEHHOW KU3HU U OOBICHSTH €€,

YMEHUE YYUTHIBaTh B CBOMX JECUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJICH C pa3sHbIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIbHBIM TOJIOKEHHUEM,;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YE€OHBIX, T[O3HABATENIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIIECHUS K MHEHUIO ONIMOHEHTOB MPU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON Ipa’kAaHCKOW UAEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HapOJy, YyBCTBA
OTBETCTBEHHOCTH mnepes PoanHoi, ropnoctu 3a ¢Boil Kpail, cBOt0 PoauHy, CBOH SI3BIK U KYJIBTYPY, POILIOE U HACTOSIIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPUPOAbI, NOCTHKEHHSIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJICHUE W Pa3BUTHE OMOJIOTHM, TOHUMAHUS 3HAYCHUS
OMOJIOTMH B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CUTYallMI0O M TPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAyIIEro;



OTBETCTBEHHOE OTHONIEHHWE K CBOUM POJMTENSIM, CO3JAaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHATUS LIEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguUMsaMHu HapoaoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa,
OOIIECTBEHHBIX OTHOILICHU;

MOHMMAHUE YMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBISITH KAauecTBA TBOPUYECKOM
JMYHOCTH;

5) pu3nyeckoro BoCnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJIBLHOIO 0JIArONOJIyYHs:

MOHMMAaHUE U pealu3alus 3I0poBOro M Oe3omacHoro olpasza >KU3HU (30pOBOE TIIMTAHHE, COOJIOJICHHE
TUTUEHUYECKUX TIPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXA, peryisipHas (u3nyeckass akTUBHOCTH),
OEpE)KHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIIEHHS K COOCTBEHHOMY (DM3UYECKOMY U IICUXUUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TMpaBWJ WHAMBUIAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOT0 TOBEACHHUS B CHUTYallUsX,
YTPOKAIOIMINX 3J0POBBIO U KU3HU JIOAEH;

OCO3HAHHUE MOCIECTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KypEeHHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEIHOCTH TEXHOJOTUYECKOW W COLMAIbHOM HAMpaBICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOSATENBHO BBIIOJIHATH TAKYIO JEATEIIbHOCTD;

HMHTEpEC K pa3IndHbIM chepaM npodhecCUOHAIBHON NeSITEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OyyIIeit
npodecCUM U peasin30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPa30BaHUIO HA IPOTSHKEHNUN BCEH KU3HH,

7) 3K0JIOrH4€CKOro BOCIIMTAHUSA

AKOJIOTHUYECKH 11e71eCO00pa3HOe OTHOIIICHHUE K TTPUPOJIC KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJBTYPBI: MPUOOPETEHHUE OMbITA TUIAHUPOBAHUS IMOCTYINKOB U OIEHKH HUX
BO3MOJKHBIX MTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

OCO3HaHME TI00aJTFHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIeM U TyTeH UX PEIICHNUS;



CIIOCOOHOCTh MCITOJIB30BaTh MPUOOpETaeMble MPU M3yYCHUH OMOJIOTUM 3HAHUS W YMEHHUS MPHU PEIICHUH MpoOeMm,
CBSI3aHHBIX C PAIlMOHAILHBIM TPHUPOIOIOIH30BaHUEM (COOJIIOICHUE TPABHII MOBEJACHUS B MPHUPOJE, HAMPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, Ouochepbl);

aKTUBHOE HENPUITUE [EHWCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOUIEH MNPUPOAHOW Cpele, YMEHUE MNPOTHO3UPOBATH
HEOJIAronpUsITHbIE HKOJIOTMYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh UX;

HAJIMYKUE PA3BUTOrO 3KOJOTHMYECKOTO MBIILIICHUS, SKOJIOTHYECKOW KYJBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COIMAJIbLHOW MPaKTHUKE,
TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOUN AESITENbHOCTH YKOJOTUYECKON HAIIPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOT'O Ha IUAJIOTe KYJIbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOET0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYMTATENbCKOW KYJIbTYpPhl KaK CpEJICTBA B3aUMOJCUCTBUSI MEXIY JITIOJbMH U
MIO3HAHUS MUPA;

MOHUMAaHUE CrnenuPpUKU OMOJOTUM KaK HAyKH, OCO3HaHUA €€ pojid B (POPMUPOBAHUHM PAIMOHAIBHOIO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUpPE Kak O E€IUHCTBE MPUPOJBI, YEJIOBEKA U
o0111eCcTBa, B TIO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIlIeHUH MPOOIeM COXpaHEHUS TPUPOJTHOTO PaBHOBECHS,

yOEXIEHHOCTh B 3HAUUMOCTU OMOJIOTHU JIJIi COBPEMEHHOM HUBWJIM3AIUU: 00ECIIEYeHUsI HOBOTO YPOBHSI Pa3BUTHS
MEJUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX OWOTEXHOJOTUM, CHOCOOHBIX peliaTh pPEeCcypCcHble MPOOJIeMbl pPa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTel BBIXO/A U3 IMI00ATBHBIX SKOJOTUYECKUX MPOOJIeM U 0OeCTieUeHHs Tiepexoa K YCTOMYHMBOMY
Pa3BUTHIO, PAIIMOHAIBHOMY HUCTOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HM;

3aMHTEPECOBAHHOCTh B TOJIYYEHUM OMOJIOTHYECKUX 3HAHUMW B IIEJISIX MOBBIIIECHUS OOIIEH KYyJIbTYyphl, €CTECTBEHHO-
HAyYHOW TPaMOTHOCTH, KaK COCTABHOMW YacTW (PYHKIMOHAIBHOW TpaMOTHOCTH OOydarmuxcs, (GopMuUpyeMon mpu
U3y4eHUU OMOJIOTHY;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUSI, MCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHaIu3a U OOBSACHEHUS SIBJICHUU OKPYXAIOIIETO MHpPa M MPOUCXOIANIUX B HEM U3MEHEHUH,
yMEHHE JieJlaTb 0OOCHOBAHHBIE 3aKIIOUEHUS] HA OCHOBE HAy4YHBIX (DaKTOB M MMEIOIIMXCS JTAHHBIX C IO MOTYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTh CaMOCTOSITEBHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHWUS JUIsl pElIeHUsT MpoOdjieM B pealbHbIX
JKA3HEHHBIX CUTYaLUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHON JACATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH IMPOEKTHYI0 U HCCIEHOBATEIBCKYIO
JEeATEIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTB K HENPEPHIBHOMY O0OpPa30BaHUIO U caMOOOPa30BaHMIO, K aKTHBHOMY IOJyUYEHHUIO HOBBIX
3HAHMI 110 OMOJIOTUN B COOTBETCTBUU C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHS ydueOHOro mpeamera «buonorusy BKIIOYAOT: 3HAYUMBIC IS
(GOpMUPOBAHUS MHUPOBO33PEHUSI OO0YYAIOMIMXCA MEKIUCIUIUIMHAPHBIE (MEXIpPEeIMETHBIC) OOIIeHAYyYHbIC TOHSITHS,
OTpaKaoIUe EJIOCTHOCTh HAYYHON KapTHHBI MUpPa M CHECHH(DHUKY METOIOB IMO3HAHMS, MCIIOIb3yEMbBIX B €CTCCTBCHHBIX
HayKax (BEIECTBO, SHEPIHsl, SBJICHUE, MPOIIECC, CUCTEMa, HAyUHbIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIICIOBaHKUE, HAOIIOJACHHE, W3MEpPEHHUE, JKCIEPUMEHT W JIPYTHe), YHUBEpCAJbHbIC YYCOHBIC JCHCTBHS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIE, pPETYJIATHBHBIE), oOecneunBaromme (GopmupoBaHue  (QYHKIMOHAILHOM
I'PaMOTHOCTH W COIMAJILHOW KOMIICTCHIIMM OOYYaIOIINXCS; CIIOCOOHOCTh OOYYaIONUXCS HCIOJIh30BaTh OCBOCHHBIC
MEXIUCIUIUTMHAPHBIC, MHPOBO33PCHUYCCKHUE 3HAHWS W YHHUBEPCAJIbHbIC YYCOHBIC JCHCTBHS B IO3HABATCIBHOH U
COLMAJIBHOM MTPAKTHUKE.

B pesynabraTe wu3ydeHuss OMOJIOTMM HAa YpOBHE CpelHero oOmiero oOpa3oBaHus y oOywaromerocss OyayT
c(OpMUPOBAHbI TTO3HABATEIbHBIE YHUBEPCAIbHBIC Y4YCOHBIC NCHCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHBIC ydeOHBIC
NEHCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHUS, COBMECTHAS JACSITCILHOCTb.

MeTanpeaMeTHbBIC pe3yIbTaThl OCBOCHHS MPOTPaMMbI CPETHETO OOIIEro 00pa30BaHus JOKHBI OTPAXKATh:

OBJ1aieHHe YHHBEPCAJbHBIMH YU€OHBIMHU MO3HABATEIbHBIMH J1eHCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENILHO (POPMYITHPOBATH M AKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh IPH OCBOCHHWM 3HAHWH TPHEMBI JIOTHYSCKOTO MBINUICHUS (aHaln3a, CHHTE3a, CpaBHEHUS,
KJIaCCU(pHUKAIMU, O0O0OIICHHS), PACKPBIBATh CMBIC] OHMOJIOTMYSCKUX TMOHATHH (BBIACIATH HMX XapaKTCPHBIC MPU3HAKH,
YCTaHABIIMBATh CBA3H C APYTUMHU OHATHUSIMH);



ONpPEAENATh LENU JACATEIBbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJbTATHI
JIESITEJIbHOCTH C MOCTABJICHHBIMM 1LIC/ISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHE TOHATHUS JJIs1 OObSICHEHUS (PAKTOB M SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXKJICHHS (MHIYKTHUBHBIC, JECIYKTHUBHBIC, 10 AHAJOTHWH), BBISABISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKTFOUEHHS,;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA ISl MPEICTABIICHUSI CYIIECTBEHHBIX CBA3CH M OTHOIICHHUU B M3y4aeMBbIX
OMOJOTUYECKUX OOBEKTaX, a TaKKE€ MPOTUBOPEUYHMA PA3HOTO pOJA, BBISABICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbl ¢ YyU4ETOM aHajdu3a HUMEIOIIUXCS MaTepHaIbHBIX W HeMaTepHaIbHBIX
pPECYpPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OILIEHUBATh COOTBETCTBHUE pE3YyJIbTATOB ILEJISIM, OLECHUBATH PHUCKHU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUAX pPEAIBHOTO, BHUPTYaJbHOIO W KOMOHWHHUPOBAHHOTO
B3aHMMOJICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbLCKIE AeliCTBHUS:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIIbCKOM M MPOSKTHOW ACATEILHOCTH, HAaBBIKAMH pa3pelieHus MNpoOseMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHHUS MPaKTHYECKUX 3aj]a4, MPUMEHEHUIO
PAa3JIMYHBIX METOJIOB ITO3HAHUS;

WCMOJIb30BaTh PA3IMYHbIE BHJAbl JICSITEIBHOCTH MO TOJYYECHUIO HOBOIO 3HAHUA, €ro HHTEPIpPETaLNH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B YYEOHBIX CUTYaAlIUSIX, B TOM YUCIIC MIPU CO3/IaHUH YUEOHBIX U COLIMAIIBHBIX MTPOCKTOB;

dhopMUPOBATh HAYYHBIN TUIT MBITIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHITHUSIMH M METOJIaAMH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4K B 00Pa30BATEIHLHOM IEATETLHOCTH U KU3HEHHBIX CUTYAIIHSIX;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJIU3UPOBATh 33/1a4y, BBIJIBUTaTh TUNIOTE3Yy €€ PEUICHUS, HAXOAUTh
apryMEHTBHI JJIs1 TOKA3aTeIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MMapaMeTpPbl U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUS 3aJa4d PE3YyJbTaThl, KPUTHYECKH OIEHHBATH UX JOCTOBEPHOCT,
IIPOTHO3UPOBATh NU3MEHEHHUE B HOBBIX YCIIOBHSX;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlHsM, OIEHUBATHh MPHUOOPETEHHBIHN OIIBIT;



OCYILIECTBIISATH IIeJIEHANIPABICHHBIN MOUCK MEPEHOCA CPEJICTB U CIIOCOO0B ACUCTBUS B MPO(PEeCCHOHANBHYIO CPENy;

YMETb MEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, MpearaTb OpPUTMHAJBHBIE IOAXOJbl M PEIICHUs, CTaBUTh NPOOJEMBl U 3a/1ayd,
JIOTTYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) padora c ungopmanueii:

OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHMopMmanuu (TEKCTe y4eOHOro MocoOus, HayYHO-TIOMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBApsAX U CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHAIM3UPOBATh
UHPOpMALIMIO PA3IMYHBIX BUAOB U (QOpPM MPEACTABICHUS, KPUTHUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEUUBOCTb;

dbopMyIHpOBaTh 3aPOChl U MPUMEHSATHh Pa3JIMUHbIC METOAbI MIPU MOUCKE U O0TOOpe Omosiornyecko mHpopmarmmy,
HEOOXOIMMOM JIJIs1 BHITIOTHEHUS YUEOHBIX 3a/a4;

pUOOpEeTaTh OIBIT UCIIOJIB30BAHUS NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY
aKTHBHOTO MCIIOJIb30BAaHUsI PA3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOUPATh ONTHUMAIbHYIO (POPMY MpPEICTaBICHUS OMOJIOrMYEeCKO MHPpOpMaluu (CXeMbl, TpaukKy,
JMarpaMMbl, TaOJIUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauyeCTBE CpeACTBa Npu paboTe ¢ OMOJOrMueckod HH(pOpMauuen: MPUMEHSThH
XUMHUYECKHE, (PU3UUECKHe U MaTeMaTHUeCKUe 3HAKU U CUMBOJIbI, (POpMYJIbl, a00peBUaTypy, HOMEHKIATYPY, UCIOIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIAJIE€Th HABBIKAMHU PACMO3HABAHUS U 3aIIUThl HHGOpMALMKU, UTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH 1eHCTBUSIMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHKAIlMM BO BceX cepax KHU3HU, aKTHBHO y4acTBOBaTh B JHAJIOTE€ WM JTUCKYCCHHM IO
CYILIECTBY OOCyxJI1aeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXKACHUS OTHOCUTEJIBHO BBINOJHEHUS
npeajiaraeMoi 3a1auu, yYUThIBaTh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUHI APYTUX YYACTHUKOB JIMAJIOTa WK IUCKYCCHUH);

pacno3HaBaTh HeBepOajdbHbIE CpEACTBAa OOIIEHUSA, MOHUMATh 3HAYEHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYallHi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHI;



BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aWMOJACWUCTBUA, IIOHUMATh HAMEPEHUs APYTUX JIOACH, MPOSBIATH
YBO)XUTEIbHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOM (opme GOopMyTUpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPECTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAMBUAYAJIbHON paOOTHI MIPHU pELIEHUH OMOJIOTUYECKOM
npo6sieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHUSI TPYMNMOBHIX (HOPM B3aUMOJCHCTBUS MPU PEUICHUH Y4eOHOI
3a/1a4H;

BbIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEUCTBUIN C YUETOM OOLIMX UHTEPECOB U BOZMOXKHOCTEHN KaX10T0 YJieHa
KOJUJIEKTUBA;

NPUHUMATH €I COBMECTHOM IEeSTENbHOCTH, OPTaHMW30BBIBATh U KOOPAMHHUPOBATH ICHCTBUS MO €€ JOCTH)KCHHUIO:
COCTABJISITh IUIAH JIEWCTBHM, paclpenesiiTh poJid C YYETOM MHEHUM YYaCTHHKOB, OOCYXJaTh pe3ylbTaThl COBMECTHOM
padoThI;

OLICHMBAaTh KAyeCTBO CBOEr0 BKJaJa M KaXJIOr0 y4aCTHHKA KOMAaHJbl B OOIIMH pe3yabTaT MO pa3padOTaHHBIM
KPUTEPUSM;

npe/yiaraTh HOBBIE MPOEKTHI, OLICHUBATDH UACH C TIO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATErMUECKOe TOBEJCHUE B PA3IUYHBIX CUTYallMSX, MPOSBISATH TBOPYECTBO H
BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

1) camoopraHu3anusi:

UCTIONb30BaTh OMOIOTHUECKHE 3HAHUS IS BBISIBICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JACHCTBHSIX U TIOCTYIMKaX IO
OTHOILIEHUIO K KUBOM NMPUPOE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIFHO OCYILECTBIISTh MO3HABATENIbHYIO JEATEIbHOCTD, BBIABIATH NMPOOJIEMbl, CTAaBUTh U (HOPMYIUPOBAThH
COOCTBEHHBIC 337]a41 B 00Pa30BATEIBHON IEATETHPHOCTH M JKU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUTAH pEIIEHUS TPOOJeMbI € YYETOM UMEIONINXCA PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieNIaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSABJICHUIO INMHPOKOW JPYIHIIMK B Pa3HBIX 00J1aCTAX 3HAHHWH, MMOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMSM, BHOCHTh KOPPEKTHUBBI B JEATEIBHOCTD, OICHMBATH COOTBETCTBUE PE3YJIHTATOB
TEIISIM;

BJIaJICTh HABBIKAMH I[TO3HABATCIBLHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCHCTBHH M MBICIMTEIbHBIX
IPOIIECCOB, MX PE3yJbTATOB U OCHOBAHHIA, UCIOJIB30BATh MPUEMBI PeIICKCUH I OIICHKH CHTYallld, BBIOOpa BEPHOTO
pEIICHHMS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMCHHO MMPHUHUMATH PEIICHHUS 110 UX CHIDKCHHIO,

IPUHUAMATh MOTHUBBI K apIYMEHTHI IPYTHX IPH aHAIHM3€ PE3yIbTaTOB JEATCIbHOCTH;

3) npuHsATHE ceOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

IPUHUAMATh MOTHUBBI K apIYMEHTHI IPYTHX IPH aHATIHM3€ PE3yIbTaTOB JEATCIbHOCTH;

NpU3HABATh CBOE MPABO M MPABO JAPYIHX HA OIIHOKH,

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMU JAPYTOro YeI0BeKa.

IHNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS COJAEpX aHUs ydeOHOro mnpemMera «buomorus» Ha yriayOnEHHOM YypOBHE
OpUEHTUPOBaHbI Ha olecrieyeHue NpodUiIbLHOTO OO0ydeHus: olydaromuxcs ouosoruu. OHU BKIIIOYAIOT: CHeU(pUIECKUe
JUTst OMOJIOTUY HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 110 OCBOCHUIO, HHTEPIIPETAIIUU U TIPEOOpa30BaHUIO 3HAHUM,
BUJIbI JICSITEIILHOCTH TIO TOJYYEHUIO HOBBIX 3HAHWW U WX MPUMEHEHHWIO B PA3JIMYHBIX y4E€OHBIX, a TAKKE€ B peabHBIX
YKU3HCHHBIX CUTyanusx. [IpenMeTHbIe pe3yIbTaThl MPeICTaBICHBI 110 TOaM U3YUCHUSI.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTro npenMera «buosnorus» B 10 knacce nOMKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE€ W POJU OWOJOTMM B CHUCTEME ECTECTBEHHBIX HayK, B (opMUpOBaHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B TIO3HAHWU 3aKOHOB TPHUPOABI M PEHICHUH MPOOJeM PpaIMOHATIBEHOTO
TIPUPOOTIOIL30BaHUS, O BKIIAJIE POCCUHUCKHX 1 3apyOEKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;



BJIAJICHUE CHUCTEMOUW OMOJOTWYECKUX 3HAHWM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAIONINE OMOJIOTUIECKNE TEPMUHBI U
noHATUS  (OKW3Hb, KIETKa, OpraHu3M, MeETa0OoJM3M, TOMEOCTa3, CaMOPETYyJAlHs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT M pa3BHUTHE), Ouosorudeckue teopuu (kiaetouHas teopust T. IlIBanna, M.
[neitnena, P. BupxoBa, xpomocomHasi Teopus HacieAacTBeHHocTH T. Moprana), yaenus (H. M. BaBuioBa — o mieHTpax
MHOT000pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PAcTEHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO TOKOJICHUS,
paclUIEeIICHUsI, YUCTOThI TaMET, HE3aBUCUMOIo HacyenoBaHusi . MeHzensi, roMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHOMN
n3menunBoctu H. Y. BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIAMHU HAYYHOTO TMO3HAHUS, UCIOJIb3YEMBbIX B OMOJOTMYECKHX MCCICIOBAHUSX KUBBIX
00BEKTOB (OMHUCaHUE, U3MEpPEHUE, HAOII0IEHHUE, YKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIICCTBEHHBIC NPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U OYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJI€ OakTepui, rpuOOB, paCTCHUM, JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U
CHUCTEM OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKAa, MPOLIECCOB >KU3HENESITEIHbHOCTH, MPOTEKAIOIMIUX B OpraHu3Max
pacTeHuM, KUBOTHBIX U YEJIOBEKa, OMOJOTHYECKUX MPOIECCOB: 0OMeHa BellecTB (METaboIM3M), MPEBPAIICHHUS YHEPTHUH,
OposkeHHs, aBTOTPOPHOTO M TeTepOTPOPHOr0 THUIIOB MUTaHUA, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO03a, MeHo3a,
raMeToreHesa, MOpHUoreHes3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOXKECHUS, UHIUBUAYAJIBHOTO Pa3BUTHUSI OpPraHU3Ma
(oHTOreHe3a), B3aMMOICUCTBUS T€HOB, FeTepO31ca, UCKYCCTBEHHOTO 0TOOPa;

YMEHUE YCTaHAaBIIMBATh B3aMMOCBS3U MEXIYy OPTaHOUIAMHU KJICTKHM M UX (YHKIUSIMH, CTPOCHHUEM KIIETOK Pa3HBIX
TKaHel U uX QyHKIUSIMU, MEKy OpraHaMu U CHCTEMaMHU OPTaHOB Yy PaCTEHUH, )KUBOTHBIX U YEJIOBEKa M UX QYHKIUSIMH,
MEXIy CHUCTEMaMH OpPraHOB M UX (PYHKIUAMH, MEXKAY dTamaMud OOMEHa BEIECTB, JTalaMH KJIETOYHOTO IHMKJIA U
JKU3HEHHBIX IHUKJIOB OPraHU3MOB, ASTalnaMu SMOPHUOHAIBLHOTO PA3BUTHSI, TEHOTUIIOM M (eHOTUNoOM, (EHOTUIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHHUE BBISBIISATh OTJIUYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM, B TOM YHCJI€ PACTEHUI, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIONIME AapPTYMEHTHI, OHOJIOTMYECKYI) TEPMHUHOJIOTHMI0O U CHMBOJIUKY IS
JI0Ka3aTeIbCTBa POJCTBA OPraHU3MOB PA3HbIX CUCTEMATUUECKUX TPYIIIL;

yMEHHUE pelniaTh OHOJIOTMYECKHE 3aJadM, BBISABISATh NPUYMHHO-CICACTBEHHBIC CBSI3U MEXKIY HCCICIyEeMbIMU
OMOJIOTMYECKUMU TIPOIIECCaMU U SBJICHUSMH, JIeJIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTUYECKHE PaldOThl, COONIOAATh MpaBuja MpU padoTe C y4eOHBIM U
71a60paTOPHBIM 000PYIOBAHUEM;



YMEHUE BBIJIBUTATh TUTIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTATBHBIMH CPEICTBAMH, (DOPMYITUPYS IIEJIb UCCICIOBAHNUS,
aHAJM3UPOBATh MOJIYYEHHBIE PE3YJIbTAThI U JI€JIaTh BHIBOJIBL;

yYMEHHUE y4acTBOBaTh B y4eOHO-UCCIIENOBATEILCKON paboTe 1Mo OMOJIOTHM, SKOJOTUU U MEIUIIMHE, MPOBOJAUMON Ha
0a3e IIKOJBHBIX HAay4YHBIX OOIIECTB, M MYOJIMYHO TMPEACTABIATh IMOJYYCHHBIE pe3yJbTaThl Ha YUYEHHUYECKHX
KOH(EPEHITUSIX;

YMEHUE OIICHWBATh JTHYECKHE AaCIEKThl COBPEMEHHBIX WCCJICAOBAHWM B 00JIACTH OHONOTMH W MEIUITUHBI
(KJTOHUpPOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAMpPaBICHHOEC HW3MEHEHHE TE€HOMa U CO3/IaHHE€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHanbHON AESTENBHOCTH B OOJACTH OMOJIOTHH,
MEIUIIMHBI, OWUOTEXHOJIOTUH, BETEPUHAPUHU, CEIHCKOTO XO35UCTBA, TNHUIIEBOM MPOMBIIUICHHOCTH, YTIiayOJsaTh
MO3HABATENbHBI HMHTEPEC, HAINpaBJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIONICH Mpodeccur U MPOAOTKEHUE
OMOJIOTMYECKOT0 00pa30BaHUs B OPTaHU3ALMSAX CPETHETO TPOPECCUOHATIBEHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypen
1 buonorus xak Hayka
2 JKuBble crcTeMBbl M UX U3Y4YECHUE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KISTKH 10
5 Ctpoenue u GyHKINH KICTKH 8
5 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpoOpManus U 9 05
peanmu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1 1
9 CtpoeHue u QyHKIIMHM OpraHu3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 'eneTrnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 2 13




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Jdara nzyyeHus Mpumeuanue
KoumnuectBo yacos JJIeKTPOHHBIE
Ne uudgposbie
Tema ypoka Koutpoas IIpaktnu Ilnam @akr
n/n o0pa3oBarteib
Bcero  HbIe ecKue
HbIe pecypchl
padoThI padoThI
buonorus kak KOMIUIEKCHAs
1 HayKa U KaK 4acTh 1 01.09.2023
COBPEMEHHOT0 0011ecTBa
2 JKvBBIE cHCTEMBI M UX CBOMCTBA 1 01.09.2023
3 YpoBHEBasi OpraHu3alus KUBBIX 1 06.09.2023
CUCTEM
4 Hcropust OTKpBITUS U U3YYCHUS 1 08.09.2023
kieTku. Kinerounas reopus
Merozasl MOJIEKYJIIPHON U
KJIETOYHOM OHonoruu.
[IpakTnueckas padbora
5 «3yueHne MeToA0B KIETOYHON 1 05 08.09.2023
Ouomnoruu (xpomatorpadus,
anexTpodopes,
g depeHmaIbLHoe
neHtpudyruposanue, [1L[P)»
6 XUMHUYECKUN COCTAB KIETKH 1 13.09.2023
7 MuHepanbHbIe BElIeCTBa KIETKH, 1 15.09.2023
ux OHonornyeckas poib
8 Opraandeckue BeIecTBa KICTKH 1 0.5 15.09.2023




— Oenku. Jlaboparopuas pabota
«O0bHapyxeHue OCIKOB C
TIOMOIIBIO0 KaYeCTBEHHBIX
peaKkuuii»

CgoiicTBa, K1accupuKays u
dbyHKIIHN OEIKOB

20.09.2023

10

11

Opraandeckue BenecTBa KICTKH
— YIJIEBOJIbI

OpraHudecKkue BeniecTBa KICTKH
— JIAIHUIBI

22.09.2023

22.09.2023

12

Hyxkneunossie kucnortsl. JIHK u
PHK. JlaGoparopuas pabora
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

27.09.2023

13

Crpoenue u ¢pynkiuu ATO.

pyrue nykieozuarpudocdats
(HTD)

29.09.2023

14

15

CexBennpoBanue [JHK. Meroms
TCHOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKH

Metoabl CTpyKTypHOU OHOJIOTHI

29.09.2023

03.10.2023

16

Tumel KIeToK.
IIpokapuoTnueckas KieTka

06.10.2023

17

CTpoeHne 3yKapuoTUYECKOM
knetku. [Ipaktuueckas padota
«/3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

0.5

06.10.2023




18

[ToBepxHOCTHBIN anmapar
KIIETKU

11.10.2023

19

OnHoMeMOpaHHbIE OPTaHOUIbI
kietku. [Ipaktuueckas padora
«3yueHne NBUKEHUS
IIUTOIUIa3MbI B PACTUTEIBHBIX
KJIETKaX»

0.5

13.10.2023

20

[ToxyaBTOHOMHBIE OPTaHOUIBI
KJICTKH: MUTOXOHPUH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
IUIa3MOJIN32a U JIeIUIa3MOJIN3a B
PACTUTENBHBIX KIETKAX»

0.5

13.10.2023

21

22

HemeMOpaHHBIC OpraHOU/TBI
KJIETKHA

Crpoenuie U GyHKIUH s7pa

18.10.2023

20.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK 3yKapuoT. JlaboparopHas

pabota «3ydueHue cTpoeHus

KJICTOK pPa3JIMYHBbIX OPTraHU3MOB»

0.5

20.10.2023

24

25

ACCUMMIISIIHS U AUCCUMFIISIIHS
— JIB€ CTOPOHBI META00IU3MA.
Tumnbl oOMeHa BelecTB.
JlaGopartopHas paboTa
«3y4yeHne KaTaaIuTHYECKON
aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK
KaTaJsia3bl)»

DepMEeHTaTUBHBIN XapaKTep

0.5

25.10.2023

27.10.2023




26

pEaKUHii KJIETOYHOTO
MeTrabonusma. JlaboparopHas
pabora «3yueHue
(bepMEHTaTUBHOTO PaCIICTIIICHUS
NepoKCHIa BOJIOPOIa B
PACTUTENBHBIX U JKUBOTHBIX
KIIETKaX)

benku-akTuBaTOPHI M OCIIKH-
HHTHOUTOPBI

27.10.2023

27

ABTOTpO(DHBIH THIT 0OMEHa
BEILIECTB

08.11.2023

28

29

dorocunTes

XemocuHTe3. JlaboparopHas
pabota «CpaBHEHUE MPOIIECCOB
dboToCcuHTE3a U XEMOCUHTE3a)

0.5

10.11.2023

10.11.2023

30

AHa’poOHbIEe OpraHu3Mbl. Busl
Opoxenus. JlabopaTopHas
pabota «CpaBHEHHE IPOLIECCOB
OpO’KEHMSI U ABIXaHHS»

15.11.2023

31

32

33

AspoOHBIE OpraHU3MBbI. DTarbl
HHEPreTHYecKoro ooMeHa
OHeprust MEMOPaHHOTO
rpaaueHTa nporoHoB. CHHTE3
AT®: pabora nporonHoit AT®-

CHHTAa3bl

Peakun MaTpUIHOI'O CUHTE3a

17.11.2023

17.11.2023

22.11.2023

34

Tpanckpunums — MaTpUYHBIN
cunte3 PHK

24.11.2023




35 Tpaucasus u e€ Tarbl 24.11.2023
KoaupoBanue aMUHOKHCIIOT.

36 Ponp pubocom B OnocuHTE3€E 29.11.2023
Oenka

37 Opranu3anus reHomMa y 01.12.2023
NPOKAPUOT U 3YKAPUOT

38 MonexyJsspHbIE MEXaHU3MBbI 01.12.2023
IKCIPECCHH I'CHOB Y 3YKapHOT
Bupycbl — BHEKJICTOUHBIE

39 (GOpPMBI KU3HU U O0JIMTaTHBIC 05 06.12.2023
napa3uThl. [IpakTiuaeckas paborta
«Co3znanre MOJIeNId BUPYCa

40 BupycHblie 3a00seBaHus ) 08.12.2023
YeJIOBEKa, )KUBOTHBIX, PACTCHUI

41 Hanotexnonoruu B 6uonoruu u 08.12.2023
MEAUIIHE

42 JKHU3HEHHBIH UK KIETKA 13.12.2023

43 Matpuunsnii cuntes JTHK 15.12.2023
Xpomocomsl. JlaboparopHas

44 pabora «3yueHnune XxpoMoCcoM Ha 0.5 15.12.2023
TOTOBBIX MUKpOIIpenapaTax»

45 JleneHne KJISTKM — MHTO3 20.12.2023
Tuns! knetok. Kapuokunes u
UTOKMHE3. Perynsius

46 YKU3HEHHOTO IUKJIA KIETOK. 0.5 99 122023

JlaGopartopHas paboTa
«Habmonearne MuUTO3a B KIIETKAaX
KOHYHMKA KOpeIlIka Jyka (Ha




TFOTOBBIX MUKpOIIpenapaTax)

KonTtponbhas padora Nel

47 i 22.12.2023
"Xu3HeHHbIA UK KIETKH"

48 Opranu3M Kak eIuHOE 11eJI0¢ 27.12.2023
Tkanu pacrenuii. JlJaboparopHas

49 pabora «3y4yeHne TkaHen 0.5 29.12.2023
pacTeHHIN»
TkaHu )KUBOTHBIX U YCIOBEKA.

50 JlaboparopHas paboTa 0.5 29.12.2023
«M3y4eHne TKaHel KUBOTHBIX»
Oprasbl. CHCTEMBI OpPTraHOB.

51 JlaGopaTtopHas pabota 05 12.01.2024
«M3yueHne opraHoB IIBETKOBOTO
pacTeHHUS

52 Ornopa Tena opraHu3MoOB 12.01.2024

53 JIBHKeHHE OpraHN3MOB 17.01.2024

54 [lutanue opranu3smMoB 19.01.2024
ITuTanue MO3BOHOYHBIX

55 KUBOTHBIX. [IuiieBapuTensHas 19.01.2024
CHUCTEMa YeJIoBeKa

56 JpixaHue opranu3smMoB 24.01.2024

57 JIpIXaHHE MO3BOHOYHBIX 96.01.2024
JKUBOTHBIX M YE€JIOBEKa

58 TpancnopT BemecTB y 96.01.2024
OpPTaHHU3MOB
KposeHnocHas cucrema

59 IMO3BOHOYHBIX JKUBOTHBIX M 31.01.2024

YCIO0BCKa




60 Brigenenue y opranu3mMoB 02.02.2024
61 3amura y oOpraHu3MoB 02.02.2024
62 NMMmyHHas cucrema yenoBeka 07.02.2024
63 PaznpaxuMoCTh U perymsuus y 09.02.2024
OpPraHu3MOB
['ymMopainbHast perynsnus u
64 SHJIOKPUHHAS CUCTEMA 09.02.2024
KMBOTHBIX U YeJIOBEKa
65 DopMBI PA3MHOKEHUS 14.02.2024
OpraHU3MOB
66 [TosoBoe pa3zMHOKEHHE 16.02.2024
67 Meiio3 16.02.2024
l'amerorenes. ObpazoBanue u
pa3BUTHE TOJIOBBIX KIIETOK.
68 JlaboparopHas pabota 0.5 21.02.2024
«V3ydyeHue cTpoeHHsl MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOIpernapaTax»
69 NunuBuayansHOE pa3BUTHE 98.02.2024
OpPraHU3MOB — OHTOTEHE3
20 3aksajika OpraHoB M TKaHel U3 01.03.2024
3apOJIBIIEBHIX JINCTKOB
Poct u pazBuTHe JKUBOTHBIX.
JlaGoparopHas paboTa
71 «BbIsBIIEHNE IPU3HAKOB 0.5 01.03.2024
CXO/ICTBA 3apO/IbIIIeit
TIO3BOHOYHBIX JKHBOTHBIX)
72 Pa3smHokeHue u pazputue 0.5 06.03.2024




pactenwii. JlaboparopHas paboTa
«CTpoeHue opraHos
Pa3MHOKEHUS BBICILIUX
pacTeHui»

73

Hcropus ctaHOBIICHHS U
pPa3BUTHUS TEHETUKU KaK HAYKU

08.03.2024

74

75

OCHOBHBIE TIOHSITHSI B CHMBOJIBI
reHetuku. Jlaboparopuas padota
«/Ipo3oduna kak 00BEKT
TCHCTUYCCKUX HCCJIC,IIOBaHPIfI))

3aKOHOMEPHOCTH Hacle10BaHUs
IpU3HAKOB. MoHOrHOpUaHOE
ckpemuBanue. [Ipaktnaeckas
pabora "U3yuyeHue pe3ysnbTaToB
MOHOTHOPUAHOIO CKPEIIMBAHUS
y npo3o¢puier"

0.5

0.5

08.03.2024

13.03.2024

76

77

I_[I/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI
MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA

AHanH3pr10mee CKpCUIMBaHUC.
Henonnoe AOMHUHHUPOBAHUEC

15.03.2024

15.03.2024

78

JurnbpuaHoe cKpemmnBaHue.
[IpakTuueckas pabora
«M3ydeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIUBAHUS Y
JPO30(QHITBI»

0.5

20.03.2024

79

[MuTonormyeckrue OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUSI

22.03.2024

80

CHCHHCHHOC HacJacJ0BaHUC

22.03.2024




IIPU3HAKOB

81

82

XpoMOCOMHas TeOpust
HaCJIEICTBEHHOCTHU

I'enetuka noma

03.04.2024

05.04.2024

83

84

85

I'enoTun Kak 1eI0CTHAS CUCTEMa

['eneTnueckuii KOHTPOJIb
pa3BUTHUSA PACTEHUM, )KUBOTHBIX
U 4eJIOBeKa

M3MeHYnBOCTH IPU3HAKOB.
Bunel nsmenunBoctu

05.04.2024

10.04.2024

12.04.2024

86

87

MonudukarmonHas
U3MEHYHBOCTh
Bapuauvonsslii psg u
BapUallMOHHAsl KpUBasl.
JlaGopaTtopHnast pabota
«Uccnenosanue
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeH4nBOCTH. [locTpoeHue
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOI»

0.5

12.04.2024

17.04.2024

88

I'emoTunmueckast N3AMEHIHUBOCTb.
KomMmOunnaTuBHasg H3MEHYUBOCTD

19.04.2024

89

90

MyTanoHHast U3MEHYHBOCTb.
[TpakTnueckas pabota
«Myranuu y 1po3o¢uisl (Ha
TFOTOBBIX MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTAallUOHHOI'O

0.5

19.04.2024

24.04.2024




npoiiecca. DMUTeHETUKA U
SMUTEHOMHUKA

91

I'eneruka yemoBeka.
[IpakTuyeckas pabora
«CocTaBlicHHC U aHAIIN3
POIAOCIOBHON»

0.5

26.04.2024

92

93

MeToapl MEIUIIMHCKON T€HETUKHU

3HaueHne MeaUIIMHCKOMI
T€HETUKH B MPEIOTBPAIICHUH U
JICUEHUN T'€HETUIECKUX
3a00J1€BaHNM YeIOBEKa

26.04.2024

03.05.2024

94

OCHOBHBIC TIOHATHUS CEJICKITHH.
JlaGopaTtopHnas pabota
«M3y4eHune copToB KyIbTYPHBIX
pacTeHuii U OPOJI AOMAITHUX
YKUBOTHBIX)

0.5

03.05.2024

95

MeTto/1b1 ceeKIIMOHHOM paboThI.
JlaGoparopHas paboTa
«V3y4yeHue MeToJI0B CeNeKInn
pacTeHumn»

0.5

08.05.2024

96

97

JlocTrkeHus CeNeKIun
pacTeHUM U KUBOTHBIX.
CoxpaHeHnue, U3y4eHue u
MCII0JIb30BaHNE TE€HETUYECKUX
pecypcos. [IpakTuueckas pabora
«IIpuBuBKa pacTeHUI»

KonTponbhas padota Ne2
"Cenexuus opraHu3MoB"

10.05.2024

10.05.2024




buorexHonorus kak Hayka u
OTpacib NPOU3BOACTBA.

98 [IpakTuueckas padota 1 0.5 15.05.2024
«M3y4yeHne 00bEKTOB
OMOTEXHOJIOTHI»

99 OcHoBHbIE Hal'ipaBJIeHI/ISI 1 17.05.2024
CHUHTETUYECKOI OMOI0rHn

100 XpOoMOCOMHas U T€HHas 1 17.05.2024
WHXCHEPUS

101 MenunuHcke OMOTEXHOJIOTUA 1 22.05.2024
Pesepaubrit ypok. [loBTopenue, 24.05.2024

102 0000111eHNEe, CHCTEMATH3AINS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buomnorus, 10 kmacc/ Ilaceunux B.B., Kamenckuit A.A., PybrioBa A.M. u apyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo

«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

https://edsoo.ru/






