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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o yue6HOMY npeaMety "buosorus” (nanee - 6MoI0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUN (enepanbHOi paboueil mporpaMmbl
BOCIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonaéunoro ypoBHs usyuenus (10-11 xmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim O®I'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnanuu o0y4eHuss Ha YpOBHE CPEIHErO
oOuiero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeOHMM OOIIMM, CpeIHUM NpPOPECCHOHATBHBIM U BHICHIMM O0pa3oBaHHeM. B To ke Bpems
KOKIBIA U3 3THX YICOHBIX MPEIMETOB JODKCH ObITh OPUESHTHPOBAH HA MIPHOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMUX 3ajlad, CBA3aHHBIX ¢ MpodopueHTanueit
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOMW O0O0JacTH Hay4YHOro 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aJadax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOJaEéHHOM ypOBHE, OMpeiesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJEp)KAaHHUE, €ro CTPYKTypHUpPOBaHHME IO pa3jieiaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHIYeT MOCIe0BaTEeIbHOCTh N3YUEHHs yueOHOro Marepualia
C yu€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C W3Y4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWI,
Onmaromaps 4yemMy [pOCMaTpHUBAaeTCs  HaIllpaBICHHOCTh Ha  IOCIEYIoIllee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], IPEICTABICHUNA O 3I0pOBOM 00pase »KU3HHU, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYXKarolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buonorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM MU HPEAMETHBIM
pe3ynbraTaM oOydeHHs U B (OPMHUPOBAHUM OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH OOYy4alolUXCcsl MO0 OCBOEHHUIO COJEpXKaHUs Ouojiornyeckoro oOpa3oBaHUS Ha
YPOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorus» Ha ypoBHE CpeAHEro O0IIero oOpa3oBaHUs 3aBepIacT
Ounonoruveckoe o0pa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE W yriayOJleHne 3HaHUN
0o0ydJarommxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
HMOpHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

W3ydenue yuebHOTO TipeaMeTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMIUXCSl K TOCIEIYIONIEMY TMOJIYYCHUI0 OMOJIOTHYECKOTO O00pa3oBaHUS B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMOJOTUYECKUX 3HAHWH, MOJNYUYEHHBIX MPU HU3YYCHHH OOYUYaIOUITUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3/esioB OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanmus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, rpulax, OaKTepusix, OpraHu3Me 4YeloBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocjienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSAMH, TIOTYYEHHBIMU O0YYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIM MOAXOJAbI K M3yueHUto Ouonoruu. CoOrinacHo UM, H3y4yaroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yY€HHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W TMpaBWI, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJsSuU, OHOLEH03a, IKOCHCTEMBI, O BBLIAIOIIUXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICJOBAHUAX B OHOJIOTMU, NMPUKIAIHBIX ACIEKTaX
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuaja B COJAEP>KaHUU MPOTPaMMBbI 110
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0nacTu OMOJNIOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeXkHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buosorus» Ha yriiyOJaEHHOM YpOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM KHUBBIX CHUCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUHU HHTEpEca
K OompeneneHHoi o0sactu mpodecCHOHATbHON JESITEIbHOCTH, CBSI3aHHOW C OWMOJIOTHEH, WIH K
BbIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypoOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CHUCTEMBbl  OHOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W IpaBHIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKA, OPraHu3M, MOIYJNSLHNS, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEAOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIGHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOBL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISpHOU U KIETOYHOM OuoJioruw,
HMOPHUOJIOTUN U OMOJIOTUU PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHH U CUHTETHYECKOMN
OMOJNIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBAaHUNH B J1aboparopuu M B MpHpone (HaONoaeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIEJUPOBAHHE);

OBJIaJiIcHHE OOYYaIOUUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TIOJIb30BATHCSI OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIIBHO-
SKOHOMHMYECKHMHU M SKOJIOTMYECKMMH NpoOJieMaMU YelIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIBPHOCTH 10 OTHOUIEHHUIO K OKpPYXaloled MPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npoMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHUS B IMPHUPOJE U O0OECIICUCHUs
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpoOieMaMu, METOJI0JIOTHEeN OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pelmeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUSL
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEIOM U K
OTIEeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuoOpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(cobmroneHne TpaBWJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npopwiakTukd  3a0oneBaHuMid, obOecneueHre  OE30MACHOCTH  JKU3HENEATENILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
0o0pa30BaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH MocienyomeMy NpodecCHOHAaTIbHOMY
CaMOOTIPEJICIEHNIO, B COOTBETCTBUM C HWHIMBUAYAJIbHBIMU HHTEpECAMHU U MOTPEOHOCTAMHU
pEeruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMM Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 ugaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISIETCS C YUETOM CIEIU(HUKN €ro COACpKaHUs M HANpPaBICHHOCTH Ha TPOJIOJIKEHUE
OHoIoTNYecKoro 0o0pa3oBaHUsI B OPTaHM3ALMUSAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOYYEHHUH OMOJIOTHMHM Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBITOJIHEHNUH  TPOEKTHBIX W y4eOHO-HCCIIEJIOBATENILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCoB U
MECTHBIX PUPOIHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IMPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMM mpoOiembl. DyHaameHTaldbHbIC, MPUKIATHBIE U
MOVCKOBBIC HAYYHBIEC UCCIIETOBAHMS B OMOJIOTHH.

3HayeHue OuojoruM B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEJIULIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJIEHHOCTH, OXpPaHe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . MeunuxkoB, H. . Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3b OMOJIOTUH C APYTMMH HayKaMm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H MX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €AHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIE€JIOCTHOCTb, CIIOXKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKMMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKABBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIMA, TKAHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, MPoOUCXOINIUE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
XKuznp kak (opma cymecTBoBaHUs Marepun. Hayku, usydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Meroabl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeraaHanu3. [loHsaTue o 3aBUCMMONW UM HE3aBUCUMOM
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mposepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ H0CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3ylbTaToB. [IpHUMHbBI HCKa)K€HUSI pe3ylbTaTOB KCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper 1 cxembl: «OCHOBHbIE TPU3HAKH JKU3HM», «bHOJOrHMYeckre cucrteMsly,
«CBONCTBA )KMBON MaTepun», Y pOBHH OPTraHU3ALMH KUBOHM MPUPOIB», «CTpOeHNE )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpraHHU3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PHUPOIBD».

OGopynoBanue: 1abopaTtopHOE 00OPYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPCHUH,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «Vcronb30BaHKME pa3IUYHBIX METOJOB IPHU M3YUYEHUU JKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaTbl PaCTUTEIbHBIX, XKUBOTHBIX HU
OaKTepHaIbHBIX KIETOK.

IMpakTnyeckas padora «/3ydeHue METOIOB KIETOYHOH Omosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHasi CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKuun
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn aunuaos. OOmue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [IpaBuno Yapradda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Ctpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUKW B KIeTKe. [[pyeue
HyKIeo3uompugocgamul (HTD,). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojorusi: OMOXMMHYECKHEe W OHOpU3NYECKHE HCCIEAOBAaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJIEMEHTOB B HEXHMBOM  IIPUPOIE,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl OeiKay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEIKOB C ITOMOIIbIO KAUeCTBEHHBIX PEAKLIUi».

JlabopaTopnas padora «liccienoBaHnue HyKJIEMHOBBIX KUCIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHuecKod kieTku. KietouHas cTeHka OakTepuili U apXei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHMueckod MeMmOpaHbl. TpaHCIOPT BeIIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynmponumaemocts mMemOpansl. PaboTa
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOUTO3, paronuto3. Jx30muTo3. Kietounas cTeHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Muronnazma. Llutozoms. Llutockener. JIBwkeHue mutoriazMbel. OpraHoufbl KIETKU.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIazmaTrueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIXx ~ OenkoB. CHHTe3  KJIETOYHBIX  MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHOIUIa3MaTHUeCKuil peTukynyM. CekperopHas pyHkuusa anmnaparta ['onpmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapuOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JICHKOMIACThl  BBICHIUX
pacTeHUN.

HememOpanubie opranous! kietku CtpoeHne M QyHKIUH HEMEMOpPAaHHBIX OPraHOHIOB
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpoghunamenmsi. MBpIILIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEmOK.
MuxkpotpyOouku. Krnetounsiii nentp. CTpoeHue M JABWKEHHME JKTYTHMKOB M PECHHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepubliii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkitoueHus. CpaBHHTENbHas  XapaKTEPUCTHUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENaparbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas paGora «/ccienoBaHue miasMonu3a M JemIa3Moin3a B paCTUTENbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK ®  TeTepoTpodHBIA. YyacTue Kuciaopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOro Mmerabonu3ma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. KodepmeHTbl. OTianuus (EepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl UM OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JbIXaHue. Posb MUTOXOHIpHH B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTeTUIECKOTO 0OMEHA.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padora «/3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».



Jladoparopnasi pabGora «/3yueHue (epMEHTATUBHOTO pACHICIICHUS TEPOKCH]IA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMOBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasnenus 0 cmpoeruu 2eHos. OpraHu3aiusi reHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2ernos. Perynsius 0OMeHHBIX MpolieccoB B kieTke. Kiierounslit romeocTas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COITMATbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

buoungpopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdata») cmpyxmypHoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. /Ku3HeHHbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIETbHOCTh. MexaHusm
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeimoMepbsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUIL. JIMIJIOUIHBIM M TaljJOUTHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MpPOLECCHl. THUIIbI
muTo3a. Kaproknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnas pa6ora «HaOnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATEIbHOCTU OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1ejioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUMNBI JKUBOTHBIX TKaHEW: dIUTEIHaIbHAs,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpPaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CHCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeKka. DyHKIMN OpraHOB U CUCTEM OpPraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPOMHM3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucreMa. Pednexc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUINOIOCTHOE W BHYTPHUKJIETOYHOE MHUIIEBAapEHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe U JErodHOE
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NTUI U MIEKONUTAIOIUX. Perynsauus apixanus. /[pixaTenbHbie 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cCOCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbupie Bakyoiu. Opranbl BblieneHus. DuibTpanus, cekpeuuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Poib BpOXKIEHHOTO MMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHU.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBHas cucrema u peduieKTOpHAs peryismnus y >KMBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmuss ¥ SHAOKPUHHAs CHUCTeMa >KMBOTHBIX W 4YenoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOUHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cucrembr», «CTpoenue ctebns», «CTpoeHue IUCTOBOW IIACTUHKMY, «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxeMa UTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE JO0KIEBOI0
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cuctema ntuny, «HepBHas cuctema MIIEKONUTAIOLIUXY,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTEeHUI, repOapuu pacTeHUN pa3HbIX OTIENIOB, BJIa)KHbIE MIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OeilkoB moJ JeiictBueM (epMeHTOB, 00OpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHeH >KMBOTHBIX.

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIIALMS, (hparMeHTanus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 'y JkMBOTHbIX. [lonoBble — Jkemne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupogannoe opodnenue. bracmyna, munvl
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCST  3apojibliia  (IMOpUOHANBHAS HMHAYKIMS). 3akjajka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ynbTaT HepapXWUYeCKHX B3aMMOJEWCTBUM reHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesoBeka. [leprojpl OHTOreHesza yesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OImIog0TBOPEHNE W Pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI OECTONOro pasMHOKEHUSD,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30HUAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kyka», «Pa3Butue capanum», «Pa3Butue JSATymkn», «/{BoiiHOE OMIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMaTO30U/I0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKN».

JlabopaTtopnass pabora «l3yuyeHue CTpOEHMsI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BblsBIeHHE NPU3HAKOB CXOJCTBA 3apOABIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Poib oTeuecTBeHHBIX y4Y€HBIX B pa3BuTHM reHetuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIE NPU3HAKH, JTOMHUHAHTHBI M PpELECCUBHBIH IpHU3HAK, T'OMO3MUIOTa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBanHus. Bropoil 3akoH MeHzens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uToIornueckrie 0OCHOBBI AUTMOPUTHOTO CKPEIIMBAHUSI.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauIeNbHBIX T'eHOB. KoMIIIEMEHTapHOCTD.
Onucra3s. [Tonnmepns.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MuKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS. U U3MEHEHUs HacjeICTBEHHOM nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupyolee ckpeuBanue», «Hemnonnoe gomuaupoBanue», «CLemieHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAIlMU 3aKOHOB €IMHO00pa3usi rTHOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «/3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBD».

IIpakTuyeckass padora «l3ydyeHue pe3yapbTaTOB AUTHOPUIHOTO CKpPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHbIE  MpPHU3HAKU. BUIbI  HU3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
Comarnueckre W MOJOBble MyTanuu. [[pUYmHBI BOSHUKHOBEHHS MyTaluil. MyTareHel U UX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (PaKkmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmumpl u cxembl: «Bunbl u3meHumBOCTHY, «MoOau(UKAIMOHHAS HW3MEHYHBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meito3y»,  «OminogorBopenue»,  «l[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «MccrnemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YETIOBEKAa: TeHEAIOTMUECKU, ONMM3HEIOBBIN, [MTOTCHETHUYECKHA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [TIP-
aHanu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TIeHETHMYECKUX 3a00JieBaHUN YenoBeKa. MeIuKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEILHOCTH YeNOBEKa K (PH3MUECKOMY H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBjieHHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mopona, mTaMM. 3akKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnpiTaHue mpou3BoauTesneil mo moroMctBy. OTOop Mo
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA M OTOOp MO FEHOTHUITY C ITOMOIIBIO aHAIHM3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKMM MyTareHe3 KaK MCTOYHMK MYyTalluid Yy KYJIbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMUS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelruBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelmuBaHue, Wik ayTopuauHr. ['ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHHEe U U3YYCHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHH U MX JUKUX
poauyei s co37aHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEAX YIYYUIEeHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKICHHUS U MHOT000pa3us KyJbTYpHBIX pacTCHHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi padora «/3ydyeHre COPTOB KyJbTYpHBIX PAaCTEHHI M MOPOJ IOMAaIIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

IKekypensi «OCHOBHBIE METO/BI U JOCTHIKEHUS CEJIEKIIMH PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIN y4acTOK, B TEIJIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKAa. TpagulMoHHas OWOTEXHOJIOTUs: XJebomeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CozaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHAPABICHHOIO  W3MEHEHUS W
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsl OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi rHOpHIM3alUs W COMATHYECKH »MOpuoreHes. lcmomp3oBanue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHAnbHLIX anmumen. Flcnonvzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SHLEKIETOK M KIOHUPOBAaHME >KUBOTHBIX. MeToh TpaHCIUIAHTALUMM SIAEP
KIETOK. Texuonocuu 0300poeneHus, KylibMueUpo8aHus U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIIEKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTHUYECKHE M OSTHYECKHE Npo0JieMbl TI'e€HHOU
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLIEHTPUYECKHUI aHaIN3 IPOTEOMa YeJI0BEKa JIJIsl OLIEHKU COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peneHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKallX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAacHbIE 3a00JIeBaHMsI YeTOBEKA U dKHUBOTHBIX.

JleMoOHCTpaLun

Tabmunpr u  cxembl:  «lcrnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJTHEI'O OBILIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
pOTpaMM CpeAHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIME  COCTABJIAIOIIME: OCO3HaHHE OOYYalOIIMMHCS  POCCUHWCKONW  Ipa)JIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEACICHHUIO,
Hanuyue momueéayuu K OOY4CHUIO OHWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPHUYECKHUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpuCymumMunu CUCTEMC
Ouojoru4yeckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS  DKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH JKU3HEHHBIE MJIaHBI.

JInaHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yqe6HOﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUA M CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHUS,
CaMOBOCITUTAaHUS U CaMOPA3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBaXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTaplIeMy IIOKOJECHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHOW BHYTPEHHEH
HOSHIII/ICﬁ JIUYHOCTHU, CUCTEMOH IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B INPOLIECCE PeaTu3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHHUTATEIBHOMN ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpa:kIaHCKOro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOydalomlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYLIIMOHHBIX TIIpaB H O6$I33HHOCTGI7I, YBAXXCHHUEC 3aKOHa H
MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEsATEIbHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JEGUCTBUSAX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYIHHYECTBY B IIPOILECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBLCKUX 3ala4d, YBaXUTCIILHOTO OTHOLICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;



2) IATPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOSIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYEeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOT0 HapoIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POIUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ICTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJAbTYPbl 310POBbSl M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (uU3UYECKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO U KOMIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aTKOTrOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATh W CaMOCTOSATENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHHUIO M CaMOOOpA30BaHUIO HAa MPOTSDKCHUU BCEi
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHHE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MPOoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COOIIOICHHE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUITHBIE YKOJIOTUYECKUE MOCIEICTBUS MPEANPUHUMACMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM MPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd M  OOILECTBEHHOM IpPaKTUKM, OCHOBAHHOIO Ha JAHaliore KyJbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOW IMBMIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoia K yCTOHUMBOMY Pa3BUTHIO, PAllMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIHHON
rPaMOTHOCTH o0y4arouxcs, GopMUpyeMoil pu U3ydeHUun OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIer0 MHpa M NPOMCXOJAMIMX B HEM HU3MEHEHHH, yMEHHUE JenaTb OOOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTbh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOIMH B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXIAUCITUIUTMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHAyYHbIE TIOHSTHS, OTPAXKAIONTUE IIEJTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIEeIOBaHNEe, HAONIOJCHUE, M3MEpPEHUE, DKCIIEPUMEHT U JIPYrue); YHHBEpCAIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIIOCOOHOCTH o0y4Jaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHbIE YydeOHbIe ACHCTBHS B IO3HABATEILHOW U
COITMAIbHOM MPAKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4YeOHbIC JAEWCTBUS, PETYISITUBHBIC YHHBEpPCaIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHMHM 3HAHUH MNPUEMBI JIOTHYSCKOTO MBIIUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU TOHATUIMH);

OTIPEICIIATh TEIM JEATEIBbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTMYECKUe TOHATUS JUIS OOBsSCHEHUsS (AaKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKJCHHUS (MHIYKTHBHBIC, JICIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTAaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHAbHBIX
¥ HEMaTEepPUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH IMTOCIICACTBHUI JIESITSIBHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHUHOJIOTHUEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNOTe3y €€ pelleHHs, HaXxOAUTh AapryMEHThl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(poOpMalMM (TEKCTe yueOHOro mocoowus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopManreil: TpUMEHITh XUMHUYECKUe, (pU3nyeckue U MaTeMaTH4ecKHe 3HaKM U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMpeUlaraéMoil 3aJadyd, YYWUTHIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHMSI C HCIOJB30BAHUEM SA3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS O €€ JOCTH)KEHMIO: COCTaBIIATH IUIAH ACUCTBHUM, pacHpelesiarTh PO C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUHN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAECH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOLIEHWIO K >KMBOW IMPHUPOJE, CBOEMY 3I0POBBIO M 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PelIeHusl MpoOaeMbl C YUETOM HMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIM3€ PE3YJIbTaTOB AEITEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTr0 YeTIOBEKA.
MNPEJIMETHBIE PE3YJIBTATHBI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yri1yOJE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHue nNpoQuiIbHOr0 00ydeHus: 00yJaromuxcs
Oouonornu. OHM BKJIIOYAIOT: CreUU(pUYECKUEe Ml OMOJOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
JEeSTEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM U HMX NPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 FOJ1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKHUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJAraroiiue
OMOJOTMYECKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEeocTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IIBanna, M. Ilneiinena, P. Bupxona,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOrO MOKOJIEHHMSI, pacIIETJICHHUS, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBwmiioBa), mpHHUIMIBI
(KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOI'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BEKTOB (OMHCaHUE, U3MEPEHNE, HAOII0eHHE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, J>KHUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOro TUIMOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHSA, PA3MHOXKECHHUS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEH W X (DYHKIUSIMHU, MEXKy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd AMOPHUOHAIBHOTO pPa3BUTHS, TE€HOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATUYECKHIX TPYIIIT,

YMEHHE peliaTh OWOJIOTHYECKUE 3a7aud, BBISIBISTH MPUIMHHO-CIICICTBEHHBIC CBS3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHUYECKHE pabOTh, COOMIOATh MpaBUiia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATD MOJIYUCHHBIE PE3YNIbTAThI U JIeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKHME aCHeKThl COBPEMEHHBIX HCCIEeIOBaHUN B o01acTu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBISATh OCO3HAHHBIN BBIOOp Oyayleit mpodeccHoHanbHON AeSITETbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAIMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHu3aIMaX CpeIHero MpohecCHOHaNBFHOTO U BHICIIEr0 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buomorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATIBHOTO TPHPOJIOTNIONL30BaHU, W B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONIMX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoHHas Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacrBa K. M. bapa), npaBuna (Muaumyma FO. JInbuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCO0aMM BBIABICHHS U OLIEHKM aHTPOIIOI€HHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHMsI, BIUSHUS ABMKYLIMX CUJ 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaTh B3aMMOCBSA3M MEXAY IPOLECCAMU HBOJIOLUH, JBUKYLIMMU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOUTaHMS, €IMHCTBA UYEJIOBEUECKUX pac, HE0OXOAMMOCTU
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTHYECKUE 3a7aud, BBISBISATb NPUUMHHO-CIIEICTBEHHBIE CBSA3HU
MEXIy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU HpolleccaMd M SABJICHUSMHU, JAeaTh BBIBOJABl U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

yYMEHHUE BBIJIBUraTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBbHBIX HAay4HbIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiel mpodeccuoHanbHON AeATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpeC, HamnpaBJICHHBIH Ha OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtuueckoe IJIAHUPOBAHUC COCTABJICHO C YYCTOM IIPOrpaMMbl BOCITUTAHHA.
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Koan4yecTBO 4acos

Ne HaumenoBanue
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JyiekTpoHHBbIE (IU(POBBIE) 00pa3oBaTeIbHbIE

n/ pa3aesioB U TeM IpakTuyeckn
Bcero HBIE pecypchl
n NPOrpamMMbl e paéoTnbl
padoThI
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(GYHKIMY KIETKU https://lib.myschool.edu.ru/market?page=2

https://lib.myschool.edu.ru/market?page=3
OO0OMeH BellecTB https://lib.myschool.edu.ru/market?page=1
U IIPEBpAIllCHNE 9 1 1 https://lib.myschool.edu.ru/market?page=2
SHEPrHU B KIETKE https://lib.myschool.edu.ru/market?page=3
KusueHHbIN 6 1 1 https://lib.myschool.edu.ru/market?page=1
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https://lib.myschool.edu.ru/market?page=2
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8 . 9 0.5 https://lib.myschool.edu.ru/market?page=2
PeaTH3atuA € B https://lib.myschool.edu.ru/market?page=3
KJICTKC
Crpoenue u https://lib.myschool.edu.ru/market?page=1
9 byHKIAN 17 1.5 https://lib.myschool.edu.ru/market?page=2
OpPraHu3MOB https://lib.myschool.edu.ru/market?page=3
Pasmuoskenue u https://lib.myschool.edu.ru/market?page=1
10 pa3BUTHE 8 15 https://lib.myschool.edu.ru/market?page=2
OpraHH3MOB https://lib.myschool.edu.ru/market?page=3
I'eneTuka —
HayKa O
1 HacCJIeACTBEHHOCT 5 05 https://lib.myschool.edu.ru/content/2949
U ' https://lib.myschool.edu.ru/content/14968
N3MCHYNBOCTU
OpraHu3MoB
3aKOHOMEPHOCTHU https://lib.myschool.edu.ru/market?page=1
12 HaCJIEICTBEHHOCT 10 1 https://lib.myschool.edu.ru/market?page=2
U https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/content/4683
13 3aKOHOMEPHOCTHU 7 1 https://lib.myschool.edu.ru/market?page=1
U3MEHYMBOCTH https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
IeHeTnKa https://lib.myschool.edu.ru/market?page=1
14 3 0.5 https://lib.myschool.edu.ru/market?page=2
HeJoseka https://lib.myschool.edu.ru/market?page=3
15 Cenekuus 4 1 https://lib.myschool.edu.ru/market?page=1



https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/content/2949
https://lib.myschool.edu.ru/content/14968
https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
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https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/market?page=1
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https://lib.myschool.edu.ru/market?page=1

OpraHu3MoOB

https://lib.myschool.edu.ru/market?page=2

https://lib.myschool.edu.ru/market?page=3

buorexnonorus

https://lib.myschool.edu.ru/market?page=1

16 U CUHTETHYECKAA 4 https://lib.myschool.edu.ru/market?page=2
ouoJorus https://lib.myschool.edu.ru/market?page=3
17 PezepBHOE Bpemst 0
OBLIEE
KOJIMYECTBO
YACOB I10 102 13

I[TPOT'PAMME



https://lib.myschool.edu.ru/market?page=2
https://lib.myschool.edu.ru/market?page=3
https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=2
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IIpakTHYeckue
padoTshI

IJI1aH

dakr

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosorus kak KOMIIJICKCHAsI

HayKa M KaK 4acCTb
COBPEMEHHOTO0 00IIIecTBa

JKuBrle cucTeMBI U UX
CBOMCTBA

YpoBHEBas opraHuszanus
JKUBBIX CUCTEM

HcTopust OTKpBITHS U
W3YYEHHUS KIETKU.
Kierounas Teopus

https://lib.myschool.edu.ru/
content/3123

https://lib.myschool.edu.ru/

market?page=1
https://lib.myschool.edu.ru/

market?page=2
https://lib.myschool.edu.ru/
market?page=3
https://lib.myschool.edu.ru/

market?page=1
https://lib.myschool.edu.ru/

market?page=2
https://lib.myschool.edu.ru/
market?page=3
https://lib.myschool.edu.ru/

market?page=1
https://lib.myschool.edu.ru/

market?page=2
https://lib.myschool.edu.ru/

market?page=3

Mertozasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.

0.5

https://lib.myschool.edu.ru/
market?page=1
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https://lib.myschool.edu.ru/market?page=1
https://lib.myschool.edu.ru/market?page=1
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[IpakTuyeckas pabora
«3yuenune meTon0B
KJIETOYHOU OMOJIOTUI
(xpomatorpadusi,
anexTpodopes,
muddepeHIranTbHOe
HEHTPU(PYTUPOBAHUE,
[ILIP)»

XHUMHUYECKUH COCTaB
KIJIICTKH

MuHepanbHbIE BEIECTBA
KJIETKH, UX OMOJIOTHYeCKast
poJib
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Opranuyeckuie BemecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O0bHapyxeHue 6EJKOB C
MOMOIIHIO KaYeCTBEHHBIX
peakuuii»

0.5

https://lib.myschool.edu.ru/

market?page=1
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10 KJIETKH — YTJIEBOIbI market?page=2
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market?page=1
11 Oprannueckue BeulecTBa https://lib.myschool.edu.ru/
KJIETKU — JIAIHIBI market?page=2
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market?page=2
HYKIICHHOBBIX KHCIIOT, https://lib.myschool.edu.ru/
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market?page=3
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CUHTETUYECKON OUOJIOruu

XpOMOCOMHas U TCHHAS
101 WHXKeHepus. MeauImHCKue
OHOTEXHOJIOTHH.
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OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. buonorudeckue cucremsl u nportecchl, 10 kinace/ Tepemos A.B., [lerpocoBa
P.A., OGmiecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « IO MHEMO3UNHA »
* buonorus. buonorudyeckue cucremsl u nporiecchl, 11 kinace/ Tepemos A.B., [lerpocora
P.A., OGmiecTBoO ¢ orpanndeHHON 0TBeTCTBeHHOCThIO « MOl MHEMO3UNHA »

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bumuu T'.JI. buonorus nns adbutypuentoB: EI'D, OI'D u Onumnuanbsl 100010 ypoBHS
cinoxxkHoctd. B 2-x tomax /I".JI.bumuu, B.B.Ilaceunuk, E.FO.3uranosa.- M.:DOkcmo, 2020.-
400c.

bunnu I'.JI. buonorus mis abutypuentoB: EI'D, OI'D m Onmumnuansr 1t000ro ypoBHS
cinoxxkHoctd. B 2-x Tomax. Tom 2 /I'.JL.bunmnu, E.}FO.3uramosa, B.B.Ilaceunuk.-M.:Dkcmo,
2020.-480c.

Heivomny,  'M. buomorus.  10-11  kin.:  yrnyOneHHBIH — ypoBeHb.  [IpakTukym.
OI'OC/T M. v, IT1.A.bopomun, M.I'.Ceprees, JI.B.Bwiconikas u nap.-4-¢ wu3.-
M.:IIpocBenienue, 2021.-160c.

EpmakoBa M.B.buomorus. 10-11 k.. ydeOHOEe mocoOme. 3amadud 1O MOJEKYISPHOM
Oouonorun u reHeruke. Teopuss u mpaktuka. PI'OC/M.B.EpmakoBa, B.b.3axapos.-
M.:Pycckoe cnoso, 2019.-168c.

Myctapun A.I'. buonorus. J{is BeITYCKHUKOB IIKOJI M noctynaroumx B BY3bl.:yuebHOE
nocodbue/A.I" Mycradwun.: [lox pen. B.H.fIpeiruna.-M.:Kuopyc, 2021.-584c.

[Naceunux B.B. buomnorus. 10-i1 kin.: ydueOHuUK ans oOmeoOpazoBaT. yued.3aBeACHHIA
(yrny6nennsiii yposens). @I1 / B.B.Ilaceunuk, A.A.Kamenckuii, A.M.Py6mos.: Ilox pex.
B.B.ITaceunuka.-3-e u3a.-M.:IIpocsemenue, 2021.-336¢.

[Taceunuxk B.B. buonorus. 11-i1 kin.: ydueOHuk 11 oOuieoOpas3oBar. yueb.3aBeAeHM
(yrny6nennsiit yposens). ®II / B.B.Ilaceunuk, A.A.Kamenckuii, A.M.PyOuos.: Ilox pex.
B.B.Ilaceunuka.-4-e uza.-M.:IIpocsemienue, 2022.-320c.

Poxmos  B.C. buonorus:  TpeHUpOBOUHBIE M  THUIOBBIE  JK3aMEHAI[MOHHBIC
BapuaHTbl/B.C.PoxnoB, B.b.Canenko, H.B.Kotukosa.: Ilon pen. B.C.Poxioga.-
M.:HammonansHoe oOpa3oBanue, 2022.-368¢

®enopoc, E. U. Dxkonorus,10-11 kin.: npaktukym / E. U. ®enopoc, I'. A. Heuaesa. -M.:
Poccuiickuit yue6nuk, 2019.-384

Uepnoa H.M. Oxomorus, 10-11 xn.: yuebnux/ H.M.Yepnosa, B.M.l'anymun,
N.A.XKurapes, B.M.Koncrantunos.: [Tox pea. .A . XKurapesa. -M.:Ilpocsemenue/Ipoda,

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HUHTEPHET
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OlleHO‘lHBIe N METOAUYIECCKHUE MaTePHUAJIbI

Texymuii KOHTPOJIb ycreBaeMOCTH U npoMexyTtouHas arrectanus B MBOY «COII Ne 31y
MIPOBOAMTCS. B COOTBETCTBUU C MOJOXKEHHEM O (opMax, MEPUOJAUYHOCTH, MOPSAIKE TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXKYTOYHOM aTTeCTAllMK OOYYaromIMXCs, pa3MEIICHHOM Ha
oduIMaILHOM caiiTe 00pa3oBaTeIbHON Opranu3aiuu (yka3arhb).

Texkyuuii KOHTPOJIb IPOBOAUTCA B (popMe: caMOCTOATENBHBIX pabOT, MPAKTUYECKUX
paboT, TECTOB, MPOEKTOB, KOHTPOJIBHBIX PAOOT.

B Tabnuue npeacTaBiieHbl OLEHOYHBIE CPECTBA (OLIEHOUHBIE MaTEPUAIbl),
MIPUMEHSEMbIC B paMKaX TEKYIIETO KOHTPOJIA.

Kaace/IIporpamma IlepeyeHb UCIOJIB3yeMbIX Ilepeuennb
OLIEHOYHBIX CPEACTB (OLEHOYHBIX HCHOJIb3YyeMbIX
maTtepuaioB)/ KUMbI METOAMYECKHX
MaTepUuajIoB

TepemoB A.B., 1.Tepemos, Ilerpocona:
ITerpocosa P.A. 1. Buonorus B | buosorusi.
ITporpamMmsI ist SK3aMCHAITHOHHBIX buonornueckuii
00111e00pa3oBaTEIBHBIX BOMpocax U | cucreMbl M TPOILIECCHI.
YUpEXKICHUI. oTBeTax. Jlemesa H.A. 10-11 kn. Y. ypoBeHb.
Buonornveckue cucremMsl 2. O6mas 6uonorms  (10-11 Mertoa. mocobue s
u mporeccol. 10-11 YUUTEIA. dI'OC

knaccel). IloaroroBka Kk
KJIaCCHI
VMK Tepemos A.B., EI'D3.  KontponbHeie U
Terpocosa P.A., (10-11) CaMOCTOSITENIbHBIC

pabotel. Jlepnep I 1.

3. A.A. Kupumrenko «EI'D.

buonorusa. MonexkynsapHas

ouonorus. TpeHupoBouHas

terpaab. 10-11 knaccen»

HpOMe)KyTOLIHaH aTTeCTalud IMPpOBOAUTCA: UTOTOBAsA KOHTPOJIbHAA paGOTa

B Tabauue npeacTaBieHbl OLIEHOUHbIE CPeACTBa (OLEHOYHbIE MaTepHalibl), IPUMEHsSIEMBbIE B
pamMKax MpoMeKyTOYHOI'O KOHTPOJIS.

Kuaacc/IIporpamma

ITepedennb ucnoJib3yeMbix
OLICHOYHBIX CPeICTB
(OeHOYHBIX
matepuanos)/ KUMb1

Ilepeyenn
HCIO0JIb3yeMbIX
MeTOAHYEeCKUX

MaTepHaIoB

Tepemon A.B., [lerpocoBa P.A.

IIporpammsl nis
0011e00pa3oBaTeIbHBIX
yupexacHuil. buosornueckue

l.«buonorusa. buomornyeckuit
cucTtemsl U npoueccsl. 10 kiacc.
[Tocobue st cam. pabOTHI.
Yrny6n.  ypoBeHb.  DI'OCx»

Kak o0ywaTts Omomorum.
Bbuonornueckue cucremMsl
n nponeccsl. 10 kmacce.
Metoauueckoe mocobue
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cucteMsl 1 npoueccbl. 10-11
KJIaCChl

YMK Tepemon A.B.,
ITerpocora P.A., (10-11)

Tepemos, ITerpocosa

2.https://bio-ege.sdamaqia.ru/

3.OTKpBITHIN OaHK 3aJJaHUM:
fipi.ru/content/otkrytyy-bank-
zadaniy-ege

4. AnantupoBaHHbIE
OIICHOYHBIEC MaTEPHAIIHI.

s yuurens. TepeMoB
A.B., [TerpocoBa P.A.
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