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MHNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®@enepanun», ®I'OC COO, Konmemuuu mpemnogaBaHus
y4eOHoTo mpeaMera «brOoJIOTH» U OCHOBHBIX MOJOXKEHUN (enepaabHOl padoyei mporpamMmbl
BOCIIMTaHUSL.

VYueOnplii npeamer «buonorus» yriyonéHHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpenMeTHON ob6nactu «EcTecTBeHHO-HaydyHBIE TPEAMETHD.
Cornacao monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHrusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIHM,
CpeIHUM OOLIUM, CPEIHUM NPOPECCHOHATBHBIM M BBICIIMM OOpa3zoBaHueM. B To xe Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a]ad, CBS3aHHBIX C MpodopueHTanuei
oOyJaromuxcs W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOH OOJIaCTH HAay4yHOTO 3HAHW,
CBSI3aHHOTO C OHWOJIOTHEH, MEIMIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIETIOM.

[Iporpamma no yuebHOMY npeamery "buosnorus" gaér mpencraBieHue o LEIH U 3aJadax
u3ydeHus yueOHoro npeameta «buomnorus» Ha yriry0ja€HHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapUaHTHOE) MPEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C Y4€TOM MEKIPEAMETHBIX ¥ BHYTPUIPEIAMETHBIX CBSI3€H, JIOTUKKM Y4eOHOTO TIporecca,
BO3pACTHBIX 0cOOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMM peanu30BaH IMPUHIIMUIT
MIPEEeMCTBEHHOCTH C H3Y4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHu,
Onmarojapst 4eMy IIPOCMAaTpUBAETCS  HANpaBIEHHOCTh Ha  IMOCIENyIollee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHWH, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIUIEHUS, MPEACTABICHUN O 340pOBOM 0Opa3e KHU3HM, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloleld NpupoaHOU cpeme. B mporpamme mo
OMOJIOTUM TakXe IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenmera «buosorus» B peanu3anuu
tpeboBannit ®I'OC COO K TUIaHUPYEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM MU TMPEAMETHBIM
pesyiabrataM oOydeHHs U B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbHOM
NEeATeNbHOCTH OO0Y4YaroUIMXCsl IO OCBOCHHMIO COJEp)KaHUs OHOJOIMYECKOro o0pa3oBaHMs Ha
YPOBHE CpeIHEero oouiero o0pa3oBaHusl.

VYuebublil npeamer «buosiorus» Ha ypoBHE cpenHero oomero o0pa3oBaHMs 3aBepllaeT
Onosornyeckoe oOpa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U YriayOlieHHe 3HaHuM
oOyyaromuxcs O JKMBOH THpUpOAE, OCHOBaX MOJEKYISIPHOM M KIETOYHOH Ouojoruw,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOI'HH, IBOJIOLUOHHOIO
YUEHHS U HKOJIOTUH.

N3yuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY OOyYaromuxcs K IOCIeIyIoUIeMy MOJYy4eHUI0 OHOJOrMYecKoro oOpa3oBaHUs B
By3aX U OpraHM3alusAX CpelHero npogeccuoHaabHOro oopazoBaHus. OCHOBY €ro coJep)KaHus
COCTaBJISIET CUCTeMa OHOJOIMYECKMX 3HAaHUHM, MOJYYEHHBIX MPU H3YYEHHHM OOYyJarOLIUMUCS
COOTBETCTBYIOLIUX CHUCTEMATUYECKUX pa3AeioB OMOJOIMH HAa YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJTY4arOT pa3BuTHe. Tak, pacCIIUPEHbl U yri1yOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PAcTEeHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YeloBeKa,
OOIMMX 3aKOHOMEPHOCTSAX KHU3HH, JONOJHHUTENIBHO BKIIOUEHBI OHOJOIMYECKHE CBEICHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPble MOKHO HCHOJIb30BATh KaK OPUEHTHUPHI IS
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSMU, MOTY4YEHHBIMU O0Y4aIOIUMHUCS NPU U3YyUeHUU (QUUKU, XUMHH,
reorpauy 1 MaTeMaTHKH.

CrpykTypa mnporpammbl o y4yeOHoMy mnpenmery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, HM3YydaroTCs
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CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIs )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alvH,
HBOJIIOIMM OPraHMYEcKOro Mupa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHo0Opas3us
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTUU PA3BUTHUS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CUHTETUYECKOM
OMOJIOTUH, AaKTYyaIM3UPYIOTCS 3HAaHUS OOydJaromMxcst 1Mo OOTaHUKE, 300JIOTHH, aHATOMMHU,
¢usnonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mnpu3BaH O00ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTUYECKUX TEOpPUH H 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWI, JISKAIMIMX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHUH O CTPOEHHH, MHOTrooOpa3uu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJSIUN, OWOIeHO03a, SKOCHCTEMBI, O BBIIAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHMIX B OHOJIOTUH, NPUKIATHBIX ACIEKTax
OnosloTn4YecKux 3HaHWH. JIs1 pa3BUTHS W MOJAEpKaHUS MHTEpeca O0O0ydarouIuxcsi K OMoJIoruu
Hapsily CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJAEPXKAaHUU MTPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPWEW CTAHOBIICHHUS W PA3BUTHS TOW WJIM WHOU
o0nacTu OMOJIOTMH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTMYECKUX MPoOIIeM.

Heap n3yyenus yueOHoro npeamera «buonorus» Ha yriayOol€HHOM YpOBHE — OBJIAJICHHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOro paHra M NpHoOpeTeHnue YMEHHI HCI0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpodecCHOHAIIBHON EITeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS IJIs1 TIPOJIOJDKEHUS OMOJIOTMYECKOTO 00pa3oBaHMUs.

JlocTkeHue 1enu n3ydeHus ydeOHoro npenmera «buonorus» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIETYIOUX 3a1a4:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBI  OHOJIOTMUECKMX 3HaHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTaBIIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHYECKHX CHUCTeM (KJIETKa, OpPTraHu3M, MOMYJISAIUs, BU/I,
OounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOT 1Y,

O3HAaKOMJICHHE  OOydYalomuXcsi ¢  METOAaMHM  TO3HAHMS  JKUBOW  NPHUPOIbL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJOTHH U CUHTETHUYECKOI
OMOJIOTHH, TaJCOHTOJOTHH, OJKOJOTMH); METOJaMU  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHUI B jabopaTtopuu u B mpupojae (HaOIMOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJieHue OOy4aloUIMMHUCS YMEHUSIMH: CaMOCTOSITEIbHO HAaXOJWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOJIOTHYECKYIO HH(OPMALINIO; TIOJIb30BATHCS OMOJOTHYECKOM TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM M COILMAIBHO-
SKOHOMHMYECKUMHU M SKOJOTMYECKHUMH MpoOJieMaMHu YelOBEYEeCTBa; OILEHHUBATh IOCIEICTBUS
CBOEH [MEeATENbHOCTH M0 OTHOILIEHHIO K OKpYXKawIled MNpUpOAHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXAIOMIMX Jitojeld; OOOCHOBBIBATH M  COONIOAATH  MEpbI
npoQUIaKTUKH MH(PEKIIMOHHBIX 3a00J€BaHM, MpaBuia MOBEIECHUS B IMPUPOJIE U OOeCTIeUeHUs
0€30MacHOCTH COOCTBEHHOU >KM3HENEATENILHOCTH B UPE3BbIUAWHBIX CUTYAIMSIX MPUPOJHOTO U
TEXHOTEHHOI'0 XapakTepa; XapaKTepu30BaTb COBPEMEHHBbIE HAy4HbIE OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSAMHU U COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelmaemMbIMU €10 MpoOJieMaMH, METOJI0JIOTHEH OMOJIOTMYECKOTO HUCCIEeI0BaHMs, MPOBEICHUS
OKCIIEPUMEHTAIbHBIX HCCIICOBAHUM, peleHus OWOJIOTUUECKUX 3a/lad, MOJAEIMPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y 0Oy4aromMXcs [IEHHOCTHOTO OTHOIICHHUS K >KUBOHM MpUpOJE B IIEJIOM U K
OTHEeNbHBIM €€ O0O0beKTaM M SBJICHUSAM; (OPMUPOBAHME HKOJOTMUYECKOW, TIeHETHYEeCKOH



IPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEICHUS B MPUPOJAE; MHTErPAIlMM €CTECTBEHHOHAYYHBIX
3HAHUMH;

npuobpereHue 00yJaroIMMUC KOMIIETEHTHOCTH B PALIMOHAIBHOM HPUPOAOTIOIH30BAHUT
(cobmofenne TpaBUiI TOBENEHUS B MPHPOJIE, OXPaHbl BHJIOB, HJKOCHCTEM, OHOCOEPHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3JI0POBbS OKPYXAIOIIUX JOJEH (CoOmoaeHus mep
npoduiakTuku  3a0olieBaHUM,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCNbHOCTH B
Ype3BbIYAHHBIX CUTYaLUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIB30BaHUS
OMOJIOTUYECKUX 3HAHUN ¥ YMEHUH B MIOBCETHEBHOM JKU3HU;

CO3JaHME YCIOBUHM Ui OCO3HAHHOIO BbIOOpa OOyYaOIIMMHCS WHIUBUAYAIbHON
00pa3oBaTeNbHOW  TPACKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAYIOMEMY MpO(hecCHOHATEHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBUM C WHAWBHIAYAIBHBIMH HMHTEPECAMH H TOTPEOHOCTIMU
peruoHa.

OOuree 4yuCIIO 4yacoB, OTBEJACHHBIX Ha W3yyeHUE OHOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 uaca: B 10 xmacce — 102 gaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJIEINIO).

OTb6op oOpraHu3zallMOHHBIX  (OpM, METOOB H  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUM(PUKU €ro COJACp)KAaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruyeckoro oOpa3oBaHMsI B OpPraHHU3alUSAX CPEJHEro MNpPO(PECCHOHANIBHOIO U BBICIIETO
obOpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00y4eHHUU OHOJIOTMM Ha YriayOJEHHOM YPOBHE SBIISETCS
MPOBEJCHUE JA0OpPATOPHBIX U MpaKTHUYECKuX paboT. Takke ydacTue oOy4aromuxcs B
BEITIOJTHEHUN  TPOEKTHBIX W y4eOHO-HMCCIENOBATEIbCKUX pabOT, TeMaTWKa KOTOPBIX
OTIpEe/eNIIeTCs y4YUTENEM Ha OCHOBE MMEIOIIMXCS MaTepUalbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.



COILEP KXAHUE OBYUEHUA
10 KJIACC

ConepkaHnue MpPOTpaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast OuoJIOTHSI — KOMIUICKCHas Hayka. Kparkas uctopusi pa3BUTHSI OMOJIOTHH.
buonoruveckne Hayku W H3ydaemble UMHU Tpobiembl. DyHIaMEHTANbHBIC, MPHUKIATHBIC WU
MTOMCKOBBIE€ HAYYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue OWOJOTMU B (POPMHUPOBAHUH COBPEMEHHOW ECTCCTBCHHOHAYYHOW KapTHHBI
mupa. IIpodeccun, cBszanHble ¢ Owuosorueil. 3HaueHWE OHOJOTMH B TMPAKTHYECKOU
NESTEIPHOCTH YEJIOBEKAa: MEAMIIMHE, CEIbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanuu

[Hoptpersl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepuanckuii, W. II. IlaBnos, WM. WM. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuip! u cxembl: «CBsI3b OMOJIOTUU € APYTUMHU HayKamuy, «Cuctema OMOJIOTrHYEeCKHX
HAyK».

Tema 2. 7KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak TpeaAMeET n3ydeHus: onosoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh M YIOPSJOYECHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, CAMOOpPraHMU3aIUs, CaMOBOCIPOU3BEIACHUE, Pa3APaKUMOCTD,
W3MEHYUBOCTh, POCT M Pa3BUTHE.

YpoBHM OpraHuM3alUuM JKUBBIX CHCTEM: MOJIEKYISPHBINA, KIETOYHbIA, TKAHEBbIM,
OpraHu3MEHHBIN, MOMYJISIITUOHHO-BUOBOI, SKOCHUCTEMHBIN (6MOTEOTICHOTUYECKUA ),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B XHUBBIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusl MaTepuu. Hayku, u3ydarolniyue >KMBbI€ CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLINH.

N3yuenne xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMarth3anus, MeraaHanu3. lloHsaTMe O 3aBUCMMON M HE3aBUCHUMOU
nepemeHHoM. IlmanupoBanue skcnepuMeHnTa. IloctaHoBka u mpoBepka runote3. Hymnesas
runore3a. [lonarue BeIOOpKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdemoHcTpauuu

Tabmupr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHOJIOrHYEcKHe CHCTEMBD,
«CBOMCTBA KUBOU MaTepun», «YPOBHU OpPraHU3AIMU KUBOU MPUPOLD», «CTPOCHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToabl U3yUEHUs KUBOU TPUPOIBD».

O6opynoBanue: 1abopaTopHoe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUHN, U3MEPEHUN,
9KCIIEPUMEHTOB.

IIpakTHyeckass padora «lcrnosb30BaHUE Pa3IMYHBIX METOJOB IPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. Bruosorus KjeTku

Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHMLA >KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE IOJIOKEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

Metoapl MOJEKYISpPHOM M KJIETOYHOH OHOJOTMH: MHUKPOCKONHMs, Xpomarorpadus,
anekTpodopes, METOJ MeEuUeHBIX aToOMOB, Au(QepeHunanbHoe  HEeHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu



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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «lcTopus
Pa3BUTUSI METOJI0OB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHUKpOIpenapaTbl PacTHUTEIbHbBIX, KUBOTHBIX H
OaKTepUaATbHBIX KIIETOK.

IIpakTuyeckasa padora «/3yueHne MeETOJOB KIETOYHOW Ouosoruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPAMUKPOJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPUTENs, peareHra, y4yacTHE€ B CTPYKTYPUPOBAaHUU KIETKH, TEIJIOPETyYJIALHUU.
MunepasnbHble BELIeCTBa KIETKH, UX OnoJjiorndyeckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosiornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypel OenkoBoW Mosekynbl. [lepBuynas crpykrypa Oenka, MmenTHIHAS
CBs3b. BTOpuuHas, TpeTuyHas, 4yeTBepTHUYHas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccuduxanus 6enxos. buonornueckue GpyHkiuu 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrocaxapuabl M mojucaxapuabl. OOmui
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIUN
YTJIEBO/IOB.

Jlununel.  [uppoduneHO-ruapogoOHBIe  cBoiicTBa.  Kmaccudukamus — IuUnuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonornueckue ¢pyHkiuu aunuaos. OOmue
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. Crpoenue HyknenHoBbIX Kucnot. HykneoTunsl.
[Mpuanun kommementapHoctu. [IpaBuno Yapradpda. Crpykrypa JJHK — naBoiinas cnmpais.
Mectonaxoxaenue u ouonorunueckue pynknun JHK. Bunet PHK. ®ynxiun PHK B knetke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QyHKIMH B KIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosorus: OMOXHUMHYECKHE M OMO(MU3MYECKHE HCCIICIOBAHHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypol u  @QYHKYuUl
Ouomonexyn u ux xomniekcos. Komnvromepuwiii ouzaiin u opeanudeckuti cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHA0208.

JdemoHcTpauuu

[Toptpertsr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEKHUBOM  IIPHUPOIE,
«PacrpeneneHne XMuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas TalOnuLa XUMHUYECKUX 3JIE€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbD», «CTpoeHHEe MOJEKYN YrieBoaoB», «CTpoeHHe MOJIEeKYI
munuaoBy», «HykienHoBsle KUCIOTED, «CTpoeHre MOJIEKYIbl ATD».

OO6opynoBaHue: XUMHUYECKas Iocyia U 000pyI0BaHuUE.

JlaGopatopHas padora «O0HapyxeHue OelKOB ¢ TOMOLIbI0 KaU€CTBEHHBIX PEAKIIUII».

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KHCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KICTKH

Tunbl KJIE€TOK: 3yKapHOTHYecKass M IpokapuoTudeckas. CTpyKTYpHO-(YHKIHOHAIbHBIE
00pa3oBaHUS KIETKH.

Crtpoenne mnpokapuoTHueckod kieTku. KietouHas creHka Oakrepuil u  apxe.
OcCoOeHHOCTH CTPOEHUS TeTepOoTPO(PHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.



Crpoenne u (HyHKIMOHUPOBAHUE DYKAPUOTHUECKON KieTkH. [Imazmaruueckas memOpaHa
(mnmasmanemma). CTpykTypa IUIa3MaTH4ecKod wMemOpaHbl. TpaHCIOPT BeIIECTB 4epes
IUIa3MaTHYECKyI0 MeMOpaHy: mnaccuBHBIN (nuddysus, oOneruénHas muddys3us), aKTHBHBIN
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcropT). [lomynponunaemocts mMemOpanbl. PabGorta
HATPUI-KaJIMEBOTO HAacOCa. DHAOUUTO3: MUHOIUTO3, (haromuro3. Jk3ouuto3. Kierouynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTEHKH PACTCHHIA, TPHOOB.

Huronna3zma. I{uto3zosb. Llutockener. JIBmkeHuwe uurToruiazmbl. OpraHoujibl KIETKH.
OnHOMEMOpaHHBIC OPraHOWIBl KICTKH: dHAoIuIazMaTrdeckas ceth (DI1C), ammapar [Nombmkwy,
JIM30COMBI, MX CTpoeHHEe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OpPraHOUIOB KIIETKU.
CtpoeHre TpaHYIApHOTO peTHKylnyma. Mexanusm Hanpasnenus 6enxos ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. Imankuii  (arpaHysisipHBbIN)
SHIIOTIA3MaTHUeCKUil peTukynyM. CekperopHas ¢yHkuus ammapara [onbmku. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka 6enkos ¢ annapame I onv0dicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[lonmyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIpPHUM, IJIAcTUlbl. [Ipoucxoorcoenue
mumoxonopuii u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM u miuacTuia. [lepBuUuHble, BTOPUYHBIE M CJOKHBIE IJIACTUIBI
(OTOCHUHTE3UPYIOUIUX JYKapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHl  BBICIIMX
pacTeHui.

HemeMmOpannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
kietku. Pubocombl.  [Ipomescymounvie  ¢punamenmol. MukpoduiaMeHTsl. AKmMuHoB8ble
Muxkpogunramenmol. MpbllIEUHbIE KIETKH. AKMUHOBblEe KOMHOHEHMbl HEeMbIUUEUHbIX KIemoK.
Muxkpotpybouku. Krnerounsiii nentp. CTpoeHHe U [BWKEHHE JKIYTUKOB M PECHHYEK.
Muxkpotpy6ouku 1uTorasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka siapa, XpOMaTUH, KapuoOIUIa3Ma, SAPBINIKH, UX CTpOEHUE M (YHKIIHH.
SAnepHbiii 6eNKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE PACIIOIOKEHHUE XPOMOCOM B MHTEp(azHOM
aape. Jyxpomamun u 2emepoxpomamun. belku XpoMmaTuHa — TUCTOHBL. J{uHamuka s0epHou
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmroueHus. CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  IYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuupl 1 cxembl: «CTpOEHHE SYKAPHOTHYECKOW KIETKW», «CTpOeHHE IKHUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKu», «CTpoeHue MUTOXOHAPUN», «Sapo», «CtpoeHue
MIPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaTbl PacTUTEIbHBIX, >XUBOTHBIX
KJIETOK, MUKPOTIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne CTpOCHUS KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTnyeckas padora «l3ydyeHue CBONCTB KIETOYHON MeMOpaHbD».

JlabopaTopHas padora «/ccnenoBaHue Iuia3mMoin3a M JEMIa3MOJH3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS UTOIIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. OOMeH BelecTB M NMPeBpaLicHHE JHEPIUH B KJIeTKe

AccuMmWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBI W  reTepoTpodHBId. YyacTHe KuUCIOpoJa B  OOMEHHBIX Ipolieccax.
OHepreruyeckoe obecrneueHne KieTku: mpespameHne AT® B 0OMEHHBIX MHpoleccax.
@depMEeHTATUBHBIN XapakTep peakUuil KIETOYHOro meradosiusma. DepMeHTH, UX CTPOCHHE,
cBoiictBa M MexaHu3M jaedcTBus. Kodepmentel. Otianuus (pepMEHTOB OT HEOPraHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel U OENKU-MHTHOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(epMEeHTATUBHBIX peakIiil OT pa3IUYHbIX (PaKTOPOB.

[lepBuuHBIN CHHTE3 OpraHMYecKHX BellecTB B KieTke. dortocuHTe3. AHOKCucenHblil u
oxcucennbvlll  omocunmes 'y oakmeputi. Ceemocodbuparowue nuemenmvl U NUSMEHMbl
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peakyuonHozo yeumpa. Ponp xmopomnactoB B mporiecce GoTocuHTe3a. CBETOBasS U TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munst ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nuvHbIX GakTOpOB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(pULIMpYIOIINE
OakTepuu, kene300aKTepun, cepodaKkTepun, BOJOPOIHbIE OaKTepHH. 3HAaUeHUE XeMOCHHTE3a.

AmnaspoOnble opranu3Mbl. Buael 6poxenus. [IpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
Y4eIIOBEKOM. AHAIpOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHH ¥ BO30YAUTEIH
00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro oOmeHa. [loArOTOBUTENBHBIN ATall
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, WU KIETOYHOE JbIxaHue. Poyib MUTOXOHApUI B mpoleccax
onosornvyeckoro okucieHus. Llukmuaeckue peakiuu. OkucnurenbHoe (hochopumupoBanue.
Onepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpauuu

optpetst: [Ix. [puctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl U cxembl: «DOTOCHHTE3», «DHEpreTUueckuii oOMen», «buocuHTe3 Oerkay,
«Ctpoenne GpepMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTopHas paGora «/3yueHune KaTaTUTHYECKON aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMuiIa3bl WIH KaTajaasbl)y.

JladopaTtopnas pabGora «/3ydeHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3A.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUYHOIO
cuHTe3a. Peanmmzanms HacnenactBeHHOW wuH(opmanuu. ['eHeTHYeCKHWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — MmaTpuudblid cuaTe3 PHK. [IpuHUMOB TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTb,
aHTHUIAPAUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcimoBus
onocuHTe3a Oenka. KoaupoBanue aMuHOKHCIIOT. Poib pubocom B GHocHHTE3Ee OerKa.

Cospemennvie npedcmasienus o cmpoeHuu ceHos. OpraHuzaius reHoMa y MpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonexynapHvle Mmexanuzmvl 3Kcnpeccuu 2eHos y 3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius 0OMeHHBIX MpolieccoB B KieTke. Kiietounslii romeocTas.

Bupycbl — Heknerounbie (GOPMBI JKU3HH U OONUratHele mapa3utbl. CTpoeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, DPETPOBHPYCOB, OakrtepuodaroB. Kusnennvii yukn [HK-cooepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpauckpunyus, peeepmasa,
unmezpasa.

Bupychuble 3a0osieBaHusl yeloBeKa, KHMBOTHbIX, pacteHuil. CIIN/], COVID-19,
COILIMANIbHBIE U MEAULIMHCKHE TTPOOIIEMBI.

buoungopmamuxa: unmeepayusa u ananuz 6orvuux maccusos («bigdata») cmpykmypHuix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcms.

JdeMoHcTpanuu

[Moptpetsl: H. K. Konsuos, . Y. iBanoBckuii.

Tabmumer u cxemsl: «buocuHTe3 Oenmka», «l'eHeTwueckuil Koa», «Bupyce,
«bakTepuodarmy.



IIpakTnuyeckas padora «Co3aHue MOJEIN BUPYCa.

Tema 8. ZKu3HeHHBbIN UK KJIETKH

Knerounblii nukin, ero mepuoasl u perymsauusa. HMutepdaza u muro3. OcobeHHOCTH
MpoILeccoB, mpoTeKkaronux B uHTepdase. IloaroroBka kieTku K neneHuto. [IpecuHTeTrnueckuii
(MOCTMUTOTUYECKUIT), CHUHTETUYECKMM M IIOCTCUHTETUYECKUH (IPEMUTOTUUYECKUIN) MEPUOJIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpuHnuner  perumkanun — JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aAHTUIAPAUIEIbHOCTh. MexaHu3M
perumukannu  JJHK.  Xpomocombl. Crpoenue xpomocoMm. Temomepsl u  Telnomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHIl. J[MIIOMJIHBIA U TaryiouJHbIA HAOOpPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jenenue kimetkn — mMuto3. CTaguud MHUTO3a U MPOUCXOJAIIME B HUX MPOIECCHl. THIIBI
muto3a. Kapuokunes u nutokunes. bruonoruueckoe 3HaueHHe MUTO3a.

Perymsinust MutoTHueckoro uukia kietkd. [IporpamMmupyemasi kiierouHas TuOenb —
anonTo3.

Knerounoe s11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapernus u eubenu kiemox. «L{ugposasn knemrka» — ououngopmamuyeckue
MoO0enu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpauuu

Tabmuupl u cxeMbl: «KU3HEHHBIA MUK KIETKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukars JTHK».

O6opynoBaHue: CBETOBOH MHKpPOCKOI, MHUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpeIlKa
JIyKay.

JladopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKaX KOHYMKa KOpemika Jiyka (Ha
TrOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUUM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJIHOKJIETOYHBIEC,  KOJOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakTepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOUYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHunanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHAas, IOKPOBHA,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PaCIOIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKUBOTHBIX M  4eloBeKa. THUIbl JKUBOTHBIX TKaHEH: SIUTEIHalIbHAs,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroIOKEHUS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble U reHEpaTUBHbIE OpraHbl pacTeHuidl. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIbI COSTUHEHUS
KOCTEH.

JIBI>keHue OopraHu3moB. JIBWXKEHHME OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BI)KEHHE MHOTOKJIETOYHBIX PACTeHHWil: TpPONMU3Mbl U HACTHUH.
JIBM>KEeHUE MHOTOKJIETOYHBIX )KMBOTHBIX U U€JIOBEKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIutanue opranusmos. IlornomieHre BoAbl, YIJIEKUCIOTO Ta3a U MUHEPAIBbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE IHIIEBAPEHHUE.
[Iuranre MO3BOHOYHBIX KMUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTenbHbIe
xeinessl. [InimeBapuTenpHas cucTeMa 4esloBeKa.



Jlpixanue opranu3moB. [lpixanme pacreHuil. Jlprxanue xuBoTHBIX. [uddy3us ra3os uepes
IIOBEPXHOCTh KJIeTKU. KoxkHoe napixaHue. JlprxarenbHas MOBEpXHOCTh. JKabepHoe U JEroyHoe
IbIxaHue. JIpIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpO€HHUSl JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHUCTEMa uYeloBeKa. MexaHu3M
BEHTHJILUH JIETKUX Y ITUI] U MIIEKONUTaomuX. Perymsanus apixanus. [{prxarenbubie 00bEMBI.

Tpa"cnopT BelECTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opranbl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHbIX M uenoBeka. Cepile, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beinenenne y opraHusmoB. Beinenenue y pacreHmil. BelueneHue 'y JKMBOTHBIX.
CokpatutenpHble Bakyoiu. Opranbl BblieneHus. @uibTpainus, cekpeuus | oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BbleNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y Mmo3BOHOYHBIX JKMBOTHBIX U uesioBeka. Iloukw.
Crpoenue u pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHM3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa nmaccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI M UX MPOU3BO/IHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. VMmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHbIM  cnenuduyeckuid UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHuteta (I1. Dpmux, ®. M. beprer, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxkxumMocTh W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts u perynsuus y pacteHuid. PocTtoBbie BemiecTBa M MX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEINbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBl y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedumekc u pednexkropHas nyra. besycnoBHbie u
YCIIOBHBIE pedIIeKCHI.

['ymopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBUe TropMOHOB. B3auMOCBsA3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucreMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD»,
«KopueBble cuctemb», «Crtpoenue crteOns», «CTpoeHHe JHCTOBOM IUIACTMHKM», «TkaHu
XKUBOTHBIX», «Ckener uyenoBekay, «l[lumeBapurenpHas cucreMa», «KpoBeHOCHass cuUcTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucreMay,
«BplenuTenpHas cucremMa», «JHIOKpUHHasA cucrema», «CTpoeHue MbIuib», «MMMyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHe TuIpb», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE 0KJIEBOTO
yepBs», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucrtemMa MIIEKONUTAIOIIHUXY,
«HepBHas cucrema uenoBekay, «Pediexey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHUl, repOapuu pacTeHUH pa3HBIX OTJENIOB, BIaXHbBIE IpenapaThl
KHUBOTHBIX, CKEJIETHI MO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHuEe JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmayia H OeIKoB IMoJ JedcTBHEM (epMEeHTOB, 0O0OpyJOBaHUE JUIS
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JEMOHCTPALIMM OIIBITOB 10 U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBUKEHHUM, MOJEIIN FOJIOBHOTO MO3ra PA3JIMYHBIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHue TKaHEH pacTEeHUI».

JlabopaTopHas padora «/3y4eHne TKaHEW KUBOTHBIX».

JlabopaTopHasi pa6ora «/3ydeHre opraHoB LIBETKOBOI'O PACTEHUSD.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Bujibl
0ecroyioro pa3MHOKEHHUS: TOYKOBAHUE, CIOPYJISIHs, (hparMeHTanus, KioHupoanue. [lomosoe
pazMHoxenue. [lonoBeie kieTku, niu rameTsl. Meiio3. Craguu meiiosa. [loBenenne xpomocoMm B
Meno3e. Kpoccunrosep. buosornueckuii cMbIci MeH03a M MOJIOBOro mpouecca. Menos u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  paszButue. ['ameroreHe3 y KuBOTHBIX. [lojoBele  Kenessl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieToK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CHOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTHH
opranu3moB. Mopghozenez — oona u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Craguu sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH IpOOJIEHUS MJIEKOTHUTAIOIIMX. 3apOJIbIIeBble JTUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHoe BiMsHHE YacTei
pPa3BUBAIONICTOCS 3apojblma (3MOpUOHANBHAS WHAYKIHS). 3akjiajKa TIUlaHa CTPOCHHS
JKMBOTHOTO KaK pe3yJbTaT HWEpPapXU4YeCKUX B3aUMOJEWCTBHM TIeHOB. BimsHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3IIMYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbIl Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonorudeckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl OHTOreHe3a ueroBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TTPOIECCHI.

PazmHoxkenne u pasButue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe CrHoOp B Ipoiecce Melosa. ['aMeroreHes y pacTeHUH.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpraHu3MoB. JIBOWHOE OIUIOJAOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBblI PEeryJsIUU OHTOT€HEe3a Y PACTEHHUM U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabnuier u cxembl: «BerertatuBHOE pa3MHOXKeHUE», « TUMBI OECIONOro Pa3MHOKEHUSY,
«Pa3MHOXEHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXEHUE THAPBIY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHe SHIEKICTKH U CIIEPMATO30UAA»,
«OcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymkn», «/{BolHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OOHOJOJBHBIX M JIBYAOJBHBIX pacTeHUuin», «KU3HEHHBIM LIUKI
MOPCKOW  KamycThl», <«OKW3HEHHBIH 1WKI MXa», <«OKU3HEHHBIH UMK MAaropOTHHUKAY,
«OKW3HEHHBIN UK COCHBI».

Ob6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENapaThl sSIHIEKIETOK U CIIEPMAaTO30HU10B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKN.

JlabopaTopHasi pabora «l3yueHue CTPOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BplsgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).
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JlaGopaTopHasi pabora «CTpoeHHE OpraHOB pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIECTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W pa3BUTHS T'CHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Pabotsr H. K.
Konbsuosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumoddeera-PecoBckoro.

OCHOBHBIE T'€HETUUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJUIEIbHBIE
IeHbl, AJIbTEPHATUBHbBIC IPU3HAKU, JOMHUHAHTHBIM M pELECCUBHBIA NpPU3HAK, TOMO3MIOTA,
TeTepPO3UTroTa, YUCTasl JIMHUS, THOpPHUAbI, reHOoTHr, (eHorun. OCHOBHBIE METOIbl T'€HETHUKU:
rHOPHUIOTIOTHUECKUH, TUTOTOTUIECKHUNA, MOJIEKYIISPHO-TeHETHIECKHUH.

JdeMoHcTpanuu

[Toptpersr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Kossnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 1O0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

JladopaTopHas padora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. IlepBeiii 3akoH MeHzaens — 3aKkoH e€IUHOOOpasus
rudpuioB nepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciuernieHus npusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.

AHanmmzupyromee  ckpemuBaHue.  IIpoMeXyTOuUHBI ~ XapakTep  HacjeJIO0BaHUS.
Pacmennenne mpu3HakoB NpH HEMTOJTHOM JTOMUHUPOBAHHH.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH Menaens — 3aKOH HE3aBUCHUMOTO

HacJeA0BaHuUs MPU3HAKOB. [luTonornyeckrne 0CHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CuemienHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CuemieHHoe Hacae10BaHNE
I€HOB, HAPYIICHHE CLETUICHHUS] MEX 1y TeHaMH. XPOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIA MEXaHW3M OMPENETICHUS MOJia. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIi W TeTeporaMeTHbId MOoJ. ['eHeTMdecKas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. IlneloTpornusi — MHOMXECTBEHHOE [EWCTBUE TIEHA.
MHOKECTBEHHBIN ayuienu3M. B3auMoneilcTBue HeauleNbHbIX T€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(GU3MOJIOTMYEeCKUX TMPOIECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHermueckue
MEXaHHU3Mbl CUMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO35SMH — MAapa3UT» U «XO3AUH —
MHUKpOOHOMY. ['eHeTHUecKkne acekThl KOHTPOJI U U3MEHEHUs HacJaeICTBeHHON nHdopManuu B
ITOKOJICHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

IToptpertsr: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «IlepBblli 1 BTOpol 3akoHBI MeHnnens», «Tpetuit 3akoH MeHuemns»,
«AHanu3upymwllee ckpeuupanue», «HemnonHoe gomuanpoBanue», «CLEIIEHHOE HACIe0BaHUE
MIPU3HAKOB y Ipo30duiib», «'eHeTnka nonay, «Kapuorumn yenosekay, «Kapuotun Apo30Quiib»,
«Kapuotun ntuib», « MHOXKECTBEHHBIN ajienn3M», «B3aumoaeiicTBrue reHoB.

O6opynoBaHue: MOAENb A7 JAEMOHCTpPAIlMU 3aKOHOB €IMHO00pasusi THOPUIOB MEPBOTO
MOKOJIEHUSI U PACIIEIJICHUS NPU3HAKOB, MOJENb JUIsl JEMOHCTPAIIMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUISl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapart: «/Ipozodumnay.

IIpakTnueckass padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpEIIMBAHUS Y
IPpO30(UITBD).

IIpakTnueckass padora «M3ydeHune pe3yabTaTOB JTUTUOPUTHOTO CKPEIIMBAHUS Y
JPO30(QUITBI».

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH
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B3aumopelictBue reHotuna u cpeabl npu (GopmupoBaHHM (eHOTHNa. VI3MEHUYUBOCTH
npu3HakoB. KadecTBEHHbIE M KOJMYECTBEHHbIE IPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MoudukanoHHas U3MEHUYUBOCTh. Poib cpeapl B (OPMHPOBAHUU MOIU(PHUKAIIMOHHON
n3MeHunBocTd. HopMa peakuuu npusHaka. BapuanmoHHbIl psii M BapuanuoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIM(PUKAITIOHHON H3MEHYHBOCTH.

T'enoTunnyeckas wu3MeH4YUBOCTHL. (CBOWMCTBA TI'€HOTHUIIMYECKOM H3MEHYUBOCTU. BUIbI
F€HOTUIINYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHAs!.

KoMOuHaTiBHas M3MEHYMBOCTh. MelH03 M TOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
M3MEHUYUBOCTH. POjb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JJaHUM I'€HETHYECKOI0 pa3HOo00pa3us
B IIpe/ieiax OJIHOTO BUA.

MyranuoHHasi W3MEHYUBOCTb. Buiabl MyTranuil: TIeHHbIE, XPOMOCOMHbBIE, I'€HOMHBIE.
CrioHTaHHbIE W UHAYLHMPOBAHHbIE MyTallMM. SIEepHbIE W LUTOILIA3MAaTUYECKHE MYyTallUH.
ComaTtnueckre M moJioBble MyTanuu. lIpUumHBI BO3HUKHOBEHHUS MyTaluil. MyrareHbl U UX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpoliecca. 3aKOH OMOJIOIMYECKUX
psnoB B HacienactBeHHoW wuzMeHunBoctu (H.W. BaBunoB). BaesnepHass HM3MEHUHMBOCTH U
HAaCJEACTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PAaKmopos 6 HACIe008aHuu U
USBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. Bapuios.

Tabmuipr 1 cxembl: «Buabsl H3MeHUHMBOCTH», «MoaudukanoHHas HW3MEHUYUBOCTDHY,
«KoMOMHaATUBHAs  H3MEHYMBOCTBLY»,  «Meiio3y, «OnI0A0TBOPEHUEY, «I'eHeTnueckue
3a00JieBaHUS YelloBeKay, «Buapl myTanuii».

O6opynoBaHue: XuBble U repOapHblEe 3K3EMIUIIPhl KOMHATHBIX PACTeHHMH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTopHas padora «MccinegoBaHue  3aKOHOMEPHOCTEH  MOIU(MUKAITMOHHOM
U3MEHYMBOCTH. [TocTpoeHnEe BapUAIIMOHHOTO PsAJia U BAPUAITMOHHON KPUBOM.

IIpakTHyeckasi padora «MyTtaruu y 1po30¢huisl (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 14. I'eHeTUKA YeJi0BeKa

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHHS TE€HOMa YelIoBeKa.
MeTo1bl U3yueHUsI TEHETUKU YEJIOBEeKa: MeHeallorMYecKui, OJIM3HEIOBbIM, IUTOreHETUYECKUH,
MOMYJISIIIUOHHO-CTATUCTUYECKHM, MOJIEKyIsIpHO-reHeTHueckuid. COBpEeMEHHOE OIpeJieieHHe
TeHOTUIIA: TIOJTHOTCHOMHOE CEKBEHUPOBaHUE, FTEHOTUITMPOBAHUE, B TOM 4Hciie ¢ momolnbto [111P-
aHanuza. HacnencrBennsie 3a0051eBaHus YesloBeKa. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
bone3nu ¢ HacienCcTBEHHOM NpeApacHoioKEHHOCThbIO. 3HAYEHHE MEIUIMHCKON TEeHETUKU B
MPEeIOTBPAIIEHUN W JICYEHWU TEeHETHYECKHUX 3a00JieBaHUN yenoBeka. MeauKo-TeHEeTHYEeCcKOoe
KOHCyJbTHUpoBaHue. CTBONOBbIE KIeTKH. [IoHATHE «TeHETHUECKOTO Irpy3a». ITHUYECKHUE aCTIeKThI
UCCIIeIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (GakTOppl MOBHIIEHHON YYBCTBUTEIHHOCTH Ue€lIOBEKa K (U3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHIO OKpy»XKaromieil cpenbl. ['eHeTnyeckas MNpeapacroIoKeHHOCTh
YeN0BeKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuier u cxemsl: «KapuoTtun denoBeka», «MeToIbpl W3Y4YEeHUS TEHETUKU UEIOBEKay,
«["'eneTnueckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTnuyeckas padora «CocTtaBieHNE U aHAIIU3 POJOCIOBHON».

Tema 15. Cesiekunsi OpraHu3mMoB

JlomecTuKanuss U ceNeKuus. 3apoXKAEHUE CEJIEKIMM U JoMecTukauuu. YueHue H. .
BaBuiosa o LleHTpax mpouCX0XAEHUS U MHOT00Opa3ust KylIbTYpHBIX pacTeHHi. Ponb cenexkuun
B CO3JaHUM COPTOB pacTeHM U 1opoA KuUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTMYECKUX PSAJOB B HacieAcTBeHHOU m3MeHunBoctd H. M. BaBuiosa, ero 3HaueHue mis
CEeNEeKIIMOHHOM pabOTHI.
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Mertoap! ceneKunoHHOM paboThl. VIckyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUAYaTbHBIN.
Oranbl KOMOWHAIMOHHOHN ceNeKinuu. VIcmpITanue mpou3BOAUTENCH MO MOTOMCTBY. OTOOp MO
TEHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TOTOMCTBA M OTOOP 10 TEHOTHUITY C IOMOIIBIO aHAIIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CEJIeKIMOHHOW paboThl. PamuanvoHHBIA U
XMUMUYECKUH MyTareHe3 Kak MCTOYHUK MYyTalud y KyJIbTYPHBIX (OpM OpraHu3MOB.
Hcnosnb30BaHME TI'E€HOMHOTO pEAAKTHpOBaHUS U MeTonoB pekomOuHanTHbIX JHK ans
ITOJTY4YEHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[lonyuenune mnonumonnoB. BuyrpuBuaoBass rulOpuausauus. bau3kopoacTBeHHOE
CKpelllMBaHKe, WX UHOpuIuHT. HepoacTBeHHOE cKpeluBanue, win ayropuausr. ['ereposuc u
ero mnpuuuHbl. lcnonb3oBanue rerepo3uca B cenekuuu. OtganéHHas TUOpUaU3aLuUsL.
[Ipeononenue Oecrionusi MEXKBUAOBBIX THOPUIOB. JIOCTHXKEHHS CENEKIUH pacTeHUud u
KUBOTHBIX. «3€1EHas pesooyusy.

CoxpaHeHHe U HM3yYEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUH U MX JUKHUX
poanyel A co3/laHusl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
HCUBOMMHBIX 8 YEJIAX VAYUULEHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoeu u
nepcneKmuBHbIX MexHoI02Ul.

JdeMoHcTpauuu

[Toptpetsr: H. W. BaBwiios, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuis! 1 cxeMbl: «LIeHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacCTeHHID,
«3aKOH TOMOJIOTHYECKHMX PsIJIOB B HACJIEICTBEHHOM W3MEHYMBOCTH», «METOIbl CENeKINN»,
«Otnanénnas rubpuauzamnusy», «MyrareHes».

JlaGoparopHasi padora «/3ydyeHHne COPTOB KyJIbTYPHBIX PACTEHUW W MOPOJ JTOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOJI0B CEJIEKIIMU PACTEHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

Ikekypensi «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CEJIEKIIMM PAaCTeHHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OPATOPUIO arpOYHUBEPCUTETA UIIH HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi ¥ CHHTeTHYeCKAas OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJOTMM, — KJIETOYHbIE M TKaHEBBIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepucTUKa. TpaauuuoHHas OHOTEXHOJIOTHs: XjeOorneueHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAENUE. MuKpoOHuoiornyeckuii cuute3. OObeKThI
MHUKpPOOHOJIOrHYeCKUX TexHojorui. [IpousBoacTBo Oenka, aMMHOKUCIOT M BUTAMHUHOB.

Co3naHve  TEXHOJOTMM W MHCTPYMEHTOB  IICJICHANPABICHHOIO  U3MEHEHUS W
KOHCTPYHPOBAHMS T€HOMOB C LEJIbIO NOJYUYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKALIUX
HE BCTpevarolfecs B mpupojie OMOCUHTETUUYECKHE MYTH.

Kinerounas unxxeHepus. MeToJbl KylbTyphbl KJIE€TOK M TKaHEH pacTEHUN M KUBOTHBIX.
Kpuobanku. ComaTndeckas rudpuamszalus U coMaTUdeckuii smOpuorenes. McmonbzoBaHue
rarjiouJIOB B CEJIEKUUU pacTeHui. [lonyuenue monokioOHanvmwvlx awmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexkoHCTpyKIMsl AMLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeETOJ TpaHCIUIAHTALUH SAEp
KIETOK. Texnonoeuu 0300posieHus, KyIbMUBUPOBAHUS U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCBEHHBIX KVIbIYD.

XpOMOCOMHAs U TeHHas WHXKeHepus. VICKyCCTBEHHBINM CHUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pexomOuHanTHbeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIoCTHXKEHUS U TEPCIIEKTUBBI
XPOMOCOMHOW ¥ TEHHOW HHXXEHEpUH. OKOJOTUYECKHE M JTUYECKHE MpoOIeMbl T'€HHOM
MH)KEHEPUU.

Menununckue 6uotexunonoruu. [Toctrenomuas mudposas meauimua. [1LP-nmuarnocTuka.
MeTaboa0MHBIN aHATN3, FTEHOLEHTPHUUECKUI aHAIN3 TPOTEOMa YeJIOBEKa JUTsl OLIEHKH COCTOSIHUS
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€ero 370poBbs. lcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHas Tepanus paka. 3D-
OvoumKkeHepusi Jius  pa3paboTku  (pyHIAMEHTAJIbHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHH,
CO3/IaHUSl KOMIUICKCHBIX TKaHEW COYeTaHHWEM TEXHOJOTMi TPEXMEPHOro OWOTPUHTHHTA U
ckaddonauHra IS perieHus 3a/1a4 ePCOHATU3UPOBAHHON METUIIUHBI.

Co3n1aHne BEKTOPHBIX BAaKIUH C IEJIbI0 OOECreYeHnss KOMOMHHUPOBAHHOM 3aIIMTBI OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MexaHU3MOB (yHkuuoHupoBanus PHK-
COJIepKaIUX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMAacHbIe 3a00J€BaHMsI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmupr u  cxembl:  «lcrnonapb30BaHME  MHMKPOOPraHU3MOB B MPOMBIIIJIEHHOM
IIpOU3BOJICTBEY, «KileTouHast uHxkeHepus», «I'eHHas HHKEHEPUs».

JlabopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «[losyueHrue MOJOUHOKHUCIIBIX TPOIYKTOBY.

IKceKypens «buoTexHosorus — BaxKHelias npou3BoAUTENbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO)).
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IpOrpamMmm CpeaHero oomiero 00pa3oBaHus: INYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B crpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH U CaMOONPEACIICHHUIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOeXKIeHUI JTMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBAThHCS B
cBOEH JCATCIBbHOCTH OEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuUCymumMu CUCTEME
Onoyornyeckoro  oOpa3oBaHUs, Haluyue  NpPABOCO3ZHAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAgUMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JImgaHOCTHEIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI 11O OMoJIOruun JOCTUT'alOTCA B €IUHCTBEC
y‘le6HOI\/II M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBLIMHU LICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTUA BHYTpeHHeI\/'I MO3UIUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXXEHUA K 3aKOHY U IIPABOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0ro OTHOIIICHUA K KYJIbTYPHOMY HaCJIC U0 u TpaauuusiIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo npenMera «buoaorusy» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UILMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTalul, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIiICKOro  oOIiecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN JEATEILHOCTH, B TOM YHCIIE B YaCTH!

1) rpaskaaHcKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarolerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOMN AEATEIHLHOCTU MPHU CO3/IaHUU YU€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHbIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIIEGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME Y4YUTBIBATh B  CBOMX JCHCTBHSIX HEOOXOAUMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIFOJICH ¢ pa3HbIMH yOEXKIECHUSMU, KyIbTYPHBIMH EHHOCTSAMH U COLUATBHBIM
MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX W HCCIEAOBATENbCKUX 3a/1a4, YBa)XXKMTEIbHOTO OTHOLICHHS K MHEHHUIO
OTIIOHEHTOB MPU 0OCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JeSATEIbHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTb POCCUMCKOM IpaX1aHCKOM MIEHTUYHOCTH, MAaTPUOTU3MA, YBAKEHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTU Iepe] PoauHo#, ropaoctu 3a cBoW Kpaif, CBOIO
Popauny, cBOH S3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIAEIUI0 M TaMITHUKAM IPHUPOJIBL,
nocTkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;
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CIOCOOHOCTh OIICHMBATh BKIJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
OM0JIOTHH, TOHUMAHUS 3HAYCHHSI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIEeCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTD K CIY)EHHIO U 3ammre OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OLIEHWBATh CHTYallMIO W MPHHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSAM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEH CEMEHHON KM3HH B COOTBETCTBUU C TPAAWIUSIMH HAPOJIOB
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIIOUYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPy, OOIECTBEHHBIX OTHOIICHUH;

MOHUMaHHUE YMOIMOHAIBHOTO BO3JICHCTBUS KUBOM MPHUPOJIBI M €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usnyeckoro BocnuTaHus, (opMHPOBAHUS  KYJBTYPbl  310POBbSI W
IMOLHOHATBLHOTO 0J1ArONMOJTyYH:

MMOHMMAaHHE U peaTu3aIis 3JI0POBOT0 M 0€30MacHOro 00pasza KU3HH (37I0pOBOE MUTAHUE,
COOJIIOJICHNE TUTUEHUYECKUX MPABWII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSTHH W OT/AbIXA,
perynspHas (¢u3nyeckass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHMMAaHHE LIEHHOCTH TMpPaBWJ HWHAUBUAYAJBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS aIKOrOJs,
HapKOTUKOB, KypeHHS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYAOTI00HE;

TFOTOBHOCTH K aKTUBHOU JI€SITEILHOCTU TEXHOJIOTMYECKOH U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

UMHTEpEC K pa3jMyHbIM cdepaM NpoPecCHOHAIBHON NeATENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peanu30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJIOrN4YeCcKOro BOCIUTAHUA:

9KOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHHE OMBITA TMJIAHUPOBAHUS
MOCTYIIKOB M OLICHKH UX BO3MO>KHBIX ITOCIEACTBUI [T OKpYyKaroIel cpebl;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus;

CMOCOOHOCTh MCIIOJIB30BaTh MPHOOpEeTaeMble NPU U3y4eHUU OHMOJIOTUU 3HAHMUSA U YMEHUs
IPU PEUIeHUU MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOMIOACHNE
NIPaBUJI TMOBEJIEHHUs B MPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HEMpUATHE JEHCTBUH, MPUHOCAIIMX Bpel OKpYKalolleld NPHpPOJHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE KOJOTHYECKHUE MOCIEACTBHS MPEANPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAIATh UX;
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HaJU4YUe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, 3KOJIOTHUYECKOW KYJIbTYphI, OIbITa
NESTEIBHOCTH  AKOJOTUYECKOM HANpaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS HWMHU B
[M03HABATENIbHOM, KOMMYHUKATUBHOM M COLMAIILHOW IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOU JIEATETbHOCTH SKOJIOTMYECKON HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKd M OONICCTBEHHOM WPAKTUKU, OCHOBAHHOTO Ha JMAJOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJITYPHOM MUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMTATEIHCKOU KYIbTYpPhI KaK CPEICTBA B3aMMOICHCTBUS
MEXy JIIOJIbMU U TIO3HAHUSI MUPA;

MMOHUMAaHKE crenu(uKn OUOJIOTUM KaK HAayKd, OCO3HAHUSA €€ poju B (OPMUPOBAHUU
palMOHAIBFHOTO HAYYHOTO MBIIIUICHHSI, CO3JJaHUU IIEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroeM
MHUpE KaKk O €IWHCTBE TMPUPOJBI, YelOBeKa W OOIIeCTBA, B IMO3HAHWHM MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS,

yOSXXIEHHOCTh B 3HAYMMOCTHU OWOJIOTHU /i COBPEMEHHOW ITMBUJIM3AIMH: OOCCIICUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/JaHHE MEPCIEKTHUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
periaTh pecypcHbie MpoOJIeMbl Pa3BUTUSI YEJIOBEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 TI00ATBHBIX
9KOJIOTUYECKUX MPOoOJIeM U oOecrieueHus nepexoa K ycTOWYUuBOMY Pa3BUTHIO, PAllMOHAITBHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB B (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OMOJIOTUYECKHX 3HAHWUW B IEJISAX TOBBIIICHUS OOIICH
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW dYacTH (PyHKIIMOHATBHOU
rpaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3y4yeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHMS, HMCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCTOJIb30BaTh TMOJy4aeMble 3HAHUA [UIS aHaIM3a W OOBSICHEHUS SBICHUUN
OKPYXAIOIEr0 MHpa M TMPOUCXOISAIMMX B HEM H3MEHEHUW, YMEHHE JaellaTb 000CHOBaHHBIC
3aKJIIOYCHUS] HAa OCHOBE HAyYHBIX (DAKTOB W HMMEIOIMIUXCS JaHHBIX C IEJBbI0 TOJTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIOJB30BaTh OHOJIOTMYECKHE 3HAHHWS JUIsl PEIICHHS
po0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOW JCSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOSKTHYIO U
HCCIIE0BATEIIBCKYIO ICITEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMA IO OWOJIOTMM B COOTBETCTBUU C JKM3HEHHBIMHU
MOTPEOHOCTSAMH.

METAINPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOro mpeamera «buoJOrHs» BKIIOYAIOT:
3HaYUMble JUIS  (OPMHpPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCHUIUITMHAPHBIC
(MexmpeMeTHbIE) 0OIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenru(ruKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHs,
SIBJICHUE, MPOIECC, CUCTeMa, Hay4yHbIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHHE, U3MEPEHUE, SKCIIEPUMEHT U JpYTue); YHUBEPCAIbHbBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYISITUBHBIC), 00€CIEeUNBAIOIINE
¢dbopmupoBanre (QYHKIHOHAIBHONW TPAMOTHOCTH M COIMANBHONW KOMIIETEHIIUU OOy4YarolIuXcs;
CIOCOOHOCTh oOyuaromuxcs MCII0JIB30BaTh OCBOEHHBIE MEXIUCHIUTIIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIBHOM U
COIIMAIbHON MPAKTHUKE.

B pesynprare u3ydeHuss OMOJIOTMHM Ha YPOBHE CpeAHEro ooumero obOpa3oBaHUsA Y
oOyyaromierocsi OyayT c(hopMUpPOBaHbI MO3HABATENbHbIE YHUBEpCAJIbHbIE Y4eOHbIE NeicTBUS,
KOMMYHHKATHBHBIC YHHBEpCaJIbHbIe Y4eOHBbIC JEHCTBHUS, PETYISTUBHBIE YHUBEPCAIbHbBIE
yueOHbI€ JIeWCTBUS, COBMECTHAS JIEATEIBHOCTb.

MertanpeaMeTHble pe3yabTaThl OCBOEHHS MPOrpaMMbl CpeIHero oOIiiero oOpa3oBaHUs
JOJIKHBI OTPAKATh:
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OBi1aieHHe YHHBEPCAIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 0a30BbIe JJOTHYECKHE JeHCTBUA:

CaMOCTOSITENIBHO (pOpMYIIMpOBaTh W aKTyaIM3UPOBATh MNPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIOJIb30BaTh TPU OCBOCHUHM 3HAHWUK TMPUEMBI JIOTUYECKOTO MBINUICHHUS (aHAN3A,
CUHTE3a, CpaBHEHUs, Kiaccuduramuy, 0000IEHUs), PACKPBIBATH CMBICT OHOJIOTHYCCKHX
MOHATHH (BBIICTATH MX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMU TOHITHSIMH );

OTIPEICIIATh IEIN JEATEIBbHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHTB PE3yJIbTATHI ACATCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

HCII0JIb30BaTh OHMOJIOTMYECKHUE TOHATHS JUIsi OOBsSCHEHUs (AaKTOB W SIBJICHUW >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, II0 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTh CXEeMHO-MOJICIBHBIC CPEJICTBA JIJIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH H
OTHOIIIEHUNW B M3Y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIUXCS MaTePUATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3yJIbTATOB IIEIISAM,
OIICHUBATH PUCKH TIOCIICICTBUAN ACITSILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAdOTy B YCIOBHSAX PEATBHOTO, BHPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEILCKHE AeliCTBHSA:

BJIaJIETh HaBBIKAMHU Y4€OHO-HCCIEIOBATENbCKON U MPOEKTHOM AEsITeNbHOCTH, HaBBIKAMU
paspeleHus IpooeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pelIeHUs MPAaKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

HCIOJIb30BAaTh Pa3IMYHbIE BUABI JEATEIHHOCTH MO TIOJTYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETAINH, MPeoOpa30BaHUI0 U NMPUMEHEHUIO B YYEOHBIX CUTyallMsX, B TOM 4YHCIE MPU
CO3JaHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/Ja4ydl B 0Opa30BATENIbHOMN NEATENBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peHIeHHUsS 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHBII MOUCK MEpPEeHOoca CPEACTB M CIOCOOOB NEHCTBUS B
poQecCHOHANBHYIO CPEyY;

yMeTh TEPEeHOCHTh 3HAaHUS B T[O3HABaTeJIbHYID U  MPaKTUYECKyl0 oOnactu
KU3ZHENEATEILHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBbIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC WJEH, MpeAjaraTb OPHUTHHAIbHBIE TOJIXOAbI W PEIIEHUs, CTaBHUTh
MpoOIeMbl U 3a/1a4H, IOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(pOpMAaNUU (TEKCTE y4eOHOro mocodwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOIOTHUECKUX CIOBApSX U CIPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3HpPOBaTh WHGOPMAIIMIO Pa3IUYHBIX BUIOB U (opm
MIPEJICTaBJICHHSI, KPUTUIECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;
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(dbopMynHupoBaTh 3ampockl M MPUMEHATh pPa3IUYHBIE METOABl NPH TOMCKE M O0TOOpe
Oounonorudeckoi nHhopMaIuu, HeOOX0IMMOH JIJIsl BBITIOJTHEHUS y4EOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMIHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJIbHYIO (GOpPMY TpEACTaBICHHUS OHOJIOTMYECKOU
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);

WCIIONb30BaTh HAyYHBIN S3BIK B KadyeCTBE CpPEACTBAa MpH paboTe ¢ OHOJIOTHYECKOMH
nH(popManuel: MPUMEHITh XUMUYECKUE, (PU3MUYECKUE W MATEMaTHYCCKHE 3HAKA U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIONb30BaTh H MNpeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BIIQJICTh HABBIKAMU DACIIO3HABAHWUS W 3alIUTHl  HWHGOpPMAIWK, HWHOOPMAIMOHHON
0€301MaCHOCTH JTMYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€liCTBUSIMMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCceX c(epax >KM3HH, aKTHBHO y4acCTBOBATh B JTHAJIOTE
WIA JHUCKYCCHU TI0 CYIIECTBY OOCYKTaeMOi TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BHICKA3bIBATh
CYXKJIEHHs] OTHOCHUTEJIGHO BBITIOJHEHUS TIpeUlaraéMoil 3aJa4yd, YYUTHIBaTh HWHTEPECHl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YUACTHUKOB JIAJIOTa MITH JTUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHS, TOHMUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUST KOHMIMKTHBIX CUTYAIHi, YMETh CMSATYATh KOH(IUKTHI U
BECTH TIEPETOBOPHI;

BIIQJIETh PA3JIMYHBIMH CTIOCO0aMH OOIIEHUS W B3aWMOJICHCTBUS, TIOHUMATh HaMEPEHUS
IPYTUX JEOJIEH, MPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOCCETHUKY M B KOppeKTHOU (hopme
(bopMyITHpPOBATh CBOM BO3PAKCHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHSI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CpEACTB.

2) coBMecTHAs JeATeIbLHOCTD:

MMOHUMATh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIVUBHUIYaTbHONH PaOOTHI TpU
perieHur OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIOBBIX
(dhopM B3aMMOICHCTBHS MPU PEIICHUN YIE€OHOU 3a/1a4u;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHUH C y4ETOM OOLIMX WHTEPECOB U
BO3MOJKHOCTEH Ka)KOTO YiICHA KOJUICKTHBA;

MPUHUMATh LEJIA COBMECTHOH JESTEeIbHOCTH, OPraHU30BBIBATH W KOOPJMHHPOBATH
JEUCTBUSL MO €€ MOCTW)KCHHUIO: COCTABJISTH IUIAH JICHCTBHH, pacmpelelsiTh POJIM C y4ETOM
MHEHHI y9aCTHUKOB, 00CY)KIATh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOCTO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yiabTar
0 pa3pabdOTaHHBIM KPUTEPHUSIM;

npeJylaraTh HOBBIC MPOCKTHI, OLEHUBATh MJCH C TMO3WIMHA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYCCKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETUYECKOE TIOBEJCHHE B PAa3JIMYHBIX CHUTYAIUsAX,
MPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHne YHHUBEPCATbHBIMU PEryJsITHBHBIMH 1eHCTBUSIMU:

1) camoopranu3amusi:

WCIOJIb30BaTh OHMOJOTHMYECKWE 3HAaHWSA MJIs BBIABICHUS TPOOJIEeM M HX pEIICHHUs B
KU3HCHHBIX M YUYCOHBIX CUTYaIIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 11eIeBbIe  CMBICTIOBBIE YCTAHOBKH B CBOHMX
JEUCTBUSAX W TMOCTYIKax MO OTHOLIEHHWIO K >KMBOM NpHpOJE, CBOEMY 3J0POBbIO M 3/I0pPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESITENLHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh M (GOPMYyIUpPOBaTH COOCTBEHHBIE 3aJadyd B 0Opa3oBaTENbHON MEATENBHOCTH U
KU3HCHHBIX CUTYaIUsIX;

CaMOCTOSITEJIBHO COCTABIIATH IJIAH PELIeHUs MPOOIEMBl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIMOUTEHU;
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JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacimmpATh paMKH y4eOHOTO IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JIeTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (HOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM PYIUIIMK B PA3HBIX 00JIaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTEILHBIN M KYJIBTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallUMsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJIHTATOB M OCHOBAHH, NCTIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHU)KEHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3YJIBTATOB JACATEIBHOCTH;

3) npuHsATHE ce0s M IPYrUX:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIoBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3ynbTaThl OCBOSHHUS COJAEpX)aHUs ydeOHoro mpeamera «bwomorus» Ha
yIIIyOJIEHHOM ypOBHE OPHEHTHUPOBAHBI HAa o0ecrieueHne mpouaIbHOTO 00ydeHUsT 00yJarOIIUXCs
ouonoruu. OHM BKIIOYAIOT: crenupuyeckue Juis OWOJOrMM HaydHble 3HAaHUSA, YMEHUS U
crocoObl JEHCTBUM TIO OCBOCHMIO, WHTEPHPETAMM W MPeoOpa3oBaHUIO0 3HAHWUW, BHJBI
JEeSITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Xe€ B peajbHBIX )KU3HEHHBIX cUTyalusax. [IpeameTHbie pe3ynbTaTsl NPEACTaBICHBI 110 roJam
W3Yy4YECHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI yueOHOTO MpeameTa «buonorus» B

10 knacce NOMXHBI OTPAKATD:

c(OpMHUPOBAHHOCTH 3HAHHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbopMHUpPOBAaHUM E€CTECTBEHHOHAYYHOW KAapTUHBI MHpa, B IO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny MpodieM palMoOHAIbHOTO TPUPOIOTIONIB30BAHMS, O BKIIAJE POCCUNUCKUX U 3apyOeixHbIX
Y4€HBIX B pa3BUTHE OHOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHE TEPMUHBI W TOHATUS (KU3Hb, KIIETKA, OpraHu3M, MeTaboJu3M, rOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieiacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHUS, paCUIEIIEHUs, YUCTOTHI FaMeT, HE3aBUCUMOTO HaclieqoBaHus I'. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBeHHOW wu3MeHunBoctd H. W. BaBuiosa), mpuHUHUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOTO TMO3HAHUS, UCTIOIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAHUSIX KUBBIX 00BEKTOB (OTIHCaHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM uucie OakTepuii, rpuboOB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB U CUCTEM OpPraHOB PACTEHUM, )KMBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, MPOTEKAIOUMX B OpraHu3Max pacTeHUM, J>KUBOTHBIX U
YenoBeKa, OMOIOTUUECKUX TPOIECCOB: 0OMeHa BenlecTB (MeTaboM3M), MpeBpaIlleHus SHEPTUH,
Opo>KeHHsI, aBTOTPO(HOTO U TeTepOTPO(PHOTr0 TUIMOB MUTaHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, YMOpUOTeHe3a, MOCTIMOPHOHATHHOTO PAa3BUTHS, PA3MHOXKEHUS,
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UHIUBUAYAJIHOIO DPAa3BUTHS OpraHu3Ma (OHTOI€He3a), B3aMMOJCHCTBHS TI'€HOB, IE€Tepo3uca,
HCKYCCTBEHHOI'O 0TOO0Pa;

YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIUSAMHE, MEXIY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U YKM3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (PEHOTHIIOM,
¢deHoTunoM u (pakTopaMu cpebl OOUTaAHMS,

YMEHHUE BBISBIATH OTIUYUTEIBHBIC MPHU3HAKH JKUBBIX CHUCTEM, B TOM YHCJE pPACTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKa3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

YMEHHE pemath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYUHHO-CIECTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OHWOJIOTHYECKUMHU MPOIECCAMH W SIBIICHHSIMH, JETaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TTOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JIADOpAaTOpPHbIE U IMPaKTUYECKUE paboThl, cOOMOIaTh MpaBuiIa MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBHTATh THIIOTE3bI, IPOBEPATh WX OKCIEPHUMEHTAIBHBIMH CPEICTBAMH,
bopMyHpys 1ENb UCCIIETOBAHMS, aHATTM3UPOBATH OJTYICHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B YYCOHO-HCCIICIOBATEILCKON padOTe MO OHOJIOTHH, HKOJIOTHH U
MEIUIIMHE, TIPOBOAMMON Ha 0a3e IIKOJBEHBIX HAyYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIC PE3YIbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBATh JTHUYECKHE AacleKThl COBPEMEHHBIX WCCICIOBAaHUKH B 00JacTh
OMOJIOTUM W MEIUIMHBI (KJIOHHPOBAaHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINpaBJICHHOE
M3MEHEHHE TeHOMA U CO3JJaHKe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATH OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaAIbHON IeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO X03sIICTBA, MUIIEBON
MIPOMBIIIJIEHHOCTH, YIAyOlsITh MO3HABATENbHBIM WHTEpEC, HamnpaBlIeHHBbIH Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHE OHOJOTHYECKOTO O0O0pa3oBaHHUs B
OpraHu3aIusaX cpeiHero NpodecCuoHaIbLHOTO U BhICIIEro 00pa3oBaHUsl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HanmenoBaHue pa3ae/ioB U TeM IPOrpaMMBbl KoaunvecTBo yacoB DJIeKTPOHHBbIE
n/n Bcero Kontpoasubie | Ilpaktuuyeckue | (uudppoBbIie)
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
1 buonorus xak Hayka 1 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX U3Y4EHUE 2 https://m.edsoo.ru/7f41c292
3 buonorus knerku 2 0.5 https://m.edsoo.ru/7t41c292
4 XUMHYecKasi OpraHu3aiysi KIeTKH 10 1 1 https://m.edsoo.ru/7f41¢c292
5 Crpoenue u GyHKITUU KIETKH 8 2 https://m.edsoo.ru/7f41c292
6 OOmeH BelecTB U MpeBpaIeHNe YHEPTUHU B 9 1 1 https://m.edsoo.ru/7f41c292
KJIETKE
7 HacnencrBennas nadopmanms 1 peaausamnus eé 9 0.5 https://m.edsoo.ru/7f41¢c292
B KJICTKE
8 JKW3HEHHBIN MK KIETKH 6 1 https://m.edsoo.ru/7f41¢292
9 Crtpoenue u GyHKIIUHA OPraHU3MOB 15 1 1.5 https://m.edsoo.ru/7f41¢c292
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41c292
11 I'eneTnka — HayKa O HACJIEICTBEHHOCTU U 2 0.5 https://m.edsoo.ru/7f41¢292
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH 10 1 1 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://m.edsoo.ru/7f41c292
14 I'enernka yenoBeka 3 1 0.5 https://m.edsoo.ru/7f41¢c292
15 Cenekuusi OpraHnu3MoB 4 1 https://m.edsoo.ru/7f41c292
16 buotexHoOrus M CHHTETHYECKAsT OUOJIOTHS 4 1 https://m.edsoo.ru/7f41c292
17 Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7{41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 13
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IHOYPOYHOE IIVIAHUPOBAHHUE

Ne Tema KoanyecTBo yacos Jlara usy4yenus DJIEeKTPOHHbIE
n/n ypoKa w | Kourponabnsie | IIpakTHueckue uu¢poBbIe
5 padoThI padoTsbI o0pa3oBaTe/bHbIE
e Iian dakrt pecypcesl

1 buonorus kak KOMIUIEKCHas! HayKa 1 04.09.2023 https://www.google.co
1 KaK 4aCTh COBPEMEHHOIO
oOmiecTBa

2 JKuBBIe CHCTEMBI M UX CBOMCTBA 1 05.09.2023 https://www.google.com/url

?

3 YpoBHEBAsI OpraHu3anys ) KUBbIX 1 08.09.2023 https://www.google.com/url

CHUCTEM ?g=http://bio.1september.ru
/ sa

4 HcTopust OTKPBITHS B U3YICHUS 1 11.09.2023 http://bio.1september.ru/
kietku. Knerounas teopust

5 MeTo 16l MOJICKYIISIPHOM U 1 0.5 12.09.2023 http://college.ru/biologiya/
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «M3ydeHue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnuanbLHOe
nentpudyruposanue, [T1IP)»

6 XHUMHYECKUI COCTAB KIIETKU. 1 15.09.2023 http://www.sbio.info/
Makpo-, MUKpO- U
yIIbTpaMHUKpO3JIeMeHThl. Bona u eé
POJIb KaK pacCTBOPUTEIISI, peareHTa,
y4acTHE B CTPYKTYPHUPOBAHUU
KJICTKH, TETIOPETYIISIIIHH.

7 MuHepalibHbIE BENIECTBA KIIETKH, 1 18.09.2023 https://resh.edu.ru/subject/5
uX OMOJIOTHYECKAs! POJIh 110/

8 OpraHuyecKre BeniecTBa KIeTKH 1 0.5 19.09.2023 https://resh.edu.ru/subject/5
— Oenku. JIaboparopHas pabota 110/
«O6HapyxeHne OelKoB ¢
MOMOIIIBIO0 KaU€CTBEHHBIX
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peaxkuuin»

9 CoiicTBa, K1accupuKanys u 22.09.2023 https://resh.edu.ru/subject/5
byHKIUH OENTKOB 110/

10 Oprannueckue BEUIecTBa KIECTKH 25.09.2023 https://resh.edu.ru/subject/5
— YIJICBO/IbI 10/

11 Oprannydeckue BEIIeCTBa KIECTKH 26.09.2023 https://resh.edu.ru/subject/5
— JIAIIH TG 10/

12 Hyxneunossie kucnotsl. JITHK u 0.5 29.09.2023 https://resh.edu.ru/subject/5
PHK. JIaboparopHas pabota 10/
«MccnengoBanne HyKIE€MHOBBIX
KHCJIOT, BBIICJICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenne u ¢pynkmn ATO. 02.10.2023 https://resh.edu.ru/subject/5
Jpyrue HyKI€03uaATprUBOChaTHI 10/
(HT®)

14 CexBenuponanue JIHK. Metoabl 03.10.2023 https://resh.edu.ru/subject/5
TCHOMHUKH, TPAHCKPUTITOMHKH, /10/
MTPOTEOMHUKH

15 Kontponbnas padorta Nel o reme 06.10.2023 https://resh.edu.ru/subject/5
"XuMHUUECKas OpraHu3alys /10/
KJIETKH .

16 MeTo1bl CTPYKTYpHOM OHOJIOTHH 09.10.2023 https://resh.edu.ru/subject/5

10/

17 Tunsl kietok. [IpokapuoTrnueckas 10.10.2023 https://resh.edu.ru/subject/5
KJIETKa 110/

18 CtpoeHue 3yKapuOTHYCCKOM 0.5 13.10.2023 https://resh.edu.ru/subject/5
kietku. [IpakTuyeckas pabora 10/
«M3ydyeHne CBOMCTB KJIETOUHOU
MeMOpaHbI»

19 [ToBepxHOCTHBIN anmapar KJIETKU 16.10.2023 http://school-

collection.edu.ru/

20 OnHomMeMOpaHHBIE OPraHOUIbI 0.5 17.10.2023 http://school-
wieTku. [IpakTiueckas paboTa collection.edu.ru/
«M3yueHne IBUKEHUS ITUTOIIa3MBbI
B PACTUTEIBHBIX KICTKAX

21 ITosryaBTOHOMHBIE OpPTraHOUIbI 0.5 20.10.2023 http://school-
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KIJIICTKU: MUTOXOHAPUH, IITIACTUIBI.
Jlaboparopnast pabota
«HccnenoBanue rma3Mommsa u
JeTUIa3MOJIN3a B PACTHTEIIBbHBIX
KJICTKaX)

collection.edu.ru/

22 HememOpanHbIe OpraHOHIbI 23.10.2023 http://school-
KJIETKHA collection.edu.ru/

23 CrpoeHue u GyHKINU Sapa 24.10.2023 http://school-

collection.edu.ru/

24 CpaBHuTENIbHAs XapaKTepPUCTHUKA 0.5 27.10.2023 http://school-
KJIETOK 3yKapHoT. JlabopaTopHas collection.edu.ru/
pabota «3ydeHue cTpoeHust
KJIETOK PA3JINYHBIX OPraHU3MOBY

25 AccuMUNAINS U TUCCUMMIISAIINAST — 10.11.2023 http://school-
JIBE€ CTOPOHBI MeTaboau3Ma. THIIbI collection.edu.ru/
oOMeHa BemiecTB. JlabopaTopHas
pabota «3yuenue
KaTaJTUTHYECKON aKTUBHOCTH
(dhepmMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJTU KaTaJiasbl)»

26 depMeHTAaTUBHBIN XapakTep 0.5 13.11.2023 http://school-
peaKuuii KJIETOYHOTO collection.edu.ru/
MeTtabonm3ma. JlabopaTopHas
pabora «3yyeHue
(hepMEeHTaTUBHOTO pacUIeIICHUs
MepoKCcHia BOJOPOA B
PaCTUTEIBHBIX U )KUBOTHBIX
KIIETKaX»

27 benku-akTuBaTOphI U OCIKHU- 14.11.2023 http://school-
WHTUOUTOPBI collection.edu.ru/

28 ABTOTpOdHBII THII 0OMEHa 17.11.2023 http://school-
BeecTs. DoTocunTes collection.edu.ru/

29 Xemocunres. JlaboparopHas 0.5 20.11.2023 http://school-
pabora «CpaBHEHHUE NIPOLIECCOB collection.edu.ru/
($OTOCHHTE3a M XeMOCHHTE3a»

30 AHarpoOHBIE OpraHu3Mbl. Busl 21.11.2023 http://school-
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oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TPOLIECCOB OPOKEHHUS
U AbIXaHUSD»

collection.edu.ru/

31 AdpoOHbIE OpraHnU3Mbl. DTalbl 24.11.2023 http://school-
SHEPreTUYECKOro ooMeHa collection.edu.ru/

32 DHeprusi MeMOpaHHOTO TpajueHTa 27.11.2023 http://school-
npotoHoB. Cunre3 AT®: pabora collection.edu.ru/
npoToHHOU AT®-cuHTa3bI

33 Kontponbnas padota Ne2 o teme 28.11.2023
"Ctpoenue kietku. OOMeH
BEIIECTB U MPEBPAILEHUE SHEPTUU
B KJIeTKe"

34 Peakiun MatpuyHOTO CHHTE3a 01.12.2023 http://school-

collection.edu.ru/

35 TpaHckpunuus — MaTpUYHbBINA 04.12.2023 https://spheres.prosv.ru/biol
cunre3 PHK ogy/about/174/2288/

36 Tpaucnsauus u e€ ramnbl 05.12.2023 https://spheres.prosv.ru/biol

ogy/about/174/2288/

37 Komuposanue amuHOKHCIOT. PoJtb 08.12.2023 https://spheres.prosv.ru/biol
prubocoM B OnocuHTE3€e OemKa ogy/about/174/2288/

38 Opranuzanys reHoMa y IpoKapuoT 11.12.2023 https://spheres.prosv.ru/biol
U DYKapuoT ogy/about/174/2288/

39 MonekynspHble MEXaHU3MBbI 12.12.2023 https://spheres.prosv.ru/biol
DKCIIPECCUU T'€HOB Y YKapUOT ogy/about/174/2288/

40 Bupycel — BHeksIeTOUHBIE (POPMBI 0.5 15.12.2023 https://spheres.prosv.ru/biol
KU3HU U O0JIUTaTHBIE Mapa3UThI. ogy/about/174/2288/
[Ipaktuueckas padota «Co3naHue
MOJIEITU BUPYCa»

41 BupycHsbie 3a0601eBaHus 4eIOBEKa, 18.12.2023 https://spheres.prosv.ru/biol
JKUBOTHBIX, PACTCHUI ogy/about/174/2238/

42 Hanotexnonoruu B 6uonoruu u 19.12.2023 https://spheres.prosv.ru/biol
MEINULHE ogy/about/174/2288/

43 JKW3HEHHBIN UK KIETKA 22.12.2023 https://spheres.prosv.ru/biol

ogy/about/174/2288/

44 Marpuunsiii cuntes JJTHK 25.12.2023 https://spheres.prosv.ru/biol

ogy/about/174/2288/

45 Xpomocomsl. JIabopaTopHas 0.5 26.12.2023 https://spheres.prosv.ru/biol
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pabota «M3ydyeHre XxpoMocoM Ha
TOTOBBIX MUKpOIpEnapaTax

ogy/about/174/2288/

46 Jlenenue KIETKH — MHTO3 29.12.2023 https://spheres.prosv.ru/biol

ogy/about/174/2288/

47 Tuner kietok. Kapuokuues u 0.5 08.01.2024 https://spheres.prosv.ru/biol
uuTokuHes. JlabopaTopHas pabora ogy/about/174/2288/
«HabOnroneHre MUTO3a B KIIETKaX
KOHYHMKA KOpeIlIKa Jiyka (Ha
TOTOBBIX MUKPOITpErapaTax)»

48 Perynsuust >kM3HEHHOTO LUKIIA 09.01.2024 https://spheres.prosv.ru/biol
KJIE€TOK ogy/about/174/2288/

49 KonTpomasHas padora Ne3 mo 12.01.2024 https://spheres.prosv.ru/biol
teme"Hacnencreennas ogy/about/174/2288/
nHpopManus u peanu3anus e€ B
KieTKe. JKM3HEHHBIN UK KIETKH."

50 OpranusM Kak eJIMHOE IeJI0e 15.01.2024 http://plant.geoman.ru/

51 Txanu pacrenuii. JJaboparopnas 0.5 16.01.2024 http://plant.geoman.ru/
paborta «3yyeHue TkaHen
pacTeHui»

52 TkaHM )KMBOTHBIX U YEJIOBEKA. 0.5 19.01.2024 http://www.anatomus.ru/
JlabopaTtopHas pabota «3yuenne
TKaHEW KUBOTHBIX»

53 Opranbl. CHCTEMBI OPTaHOB. 0.5 22.01.2024 http://www.anatomus.ru/
JlabGopaTtopHas pabota «3ydeHue
OpraHoB [[BETKOBOT'O PACTEHUS

54 Onopa Tena opraHu3MoB. 23.01.2024 http://www.anatomus.ru/
JIBuKeHue opraHu3MoB

55 [Iutanue opranusmos. Ilutanue 26.01.2024 http://www.anatomus.ru/
MO3BOHOYHBIX KUBOTHBIX.

[MumeBapurenpHas cucreMa
YeloBeKa

56 JIpIXaHue opraHu3mMoB 29.01.2024 http://www.anatomus.ru/

57 JIpIXaHH€ IT03BOHOYHBIX >KHBOTHBIX 30.01.2024 http://www.anatomus.ru/
1 YeloBeKa

58 TpaHcHopT BelIECTB y OPraHu3MOB 02.02.2024 http://www.anatomus.ru/

59 KpoBenocHas cucrema 05.02.2024 http://www.anatomus.ru/
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IIO3BOHOYHBIX ) XUBOTHBIX U
YCJI0BCKaA

60 Brinenenue y opranusmMon 06.02.2024 http://www.anatomus.ru/

61 3amuTa y opranu3moB.. iMmyHHas 09.02.2024 http://www.anatomus.ru/
CHCTEMa YeJIOBEKa.

62 Pa3znpaxxumocTs u perynauus y 12.02.2024 fcior.edu.ru
OpraHu3MoB

63 I'ymopanbHas perymsiuus u 13.02.2024 https://resh.edu.ru/subject/5
SHJIOKPUHHAS CHCTEMA KHUBOTHBIX U 10/
9eJI0BeKa

64 KonTtponeHas padota Ne4 mo teme 16.02.2024 https://resh.edu.ru/subject/5
"CtpoeHune u QyHKIHH 10/

OpraHu3mMoB"

65 ®opMBI pa3MHOXKEHHS OPTaHU3MOB. 19.02.2024 https://resh.edu.ru/subject/5
ITosoBOE pa3MHOXKEHUE. 110/

66 Meiios 20.02.2024 https://resh.edu.ru/subject/5

10/

67 I'amerorenes. O6pa3oBanue u 0.5 26.02.2024 https://resh.edu.ru/subject/5
pa3BUTHE MOJIOBBIX KIETOK. 110/

JlabopaTtopHas pabota «3ydyenne
CTPOCHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOIIpErapaTaxy

68 WuauBuayanbHOE pa3BUTHE 27.02.2024 https://resh.edu.ru/subject/5
OpPraHu3MOB — OHTOT'EHE3 /10/

69 3akiaaka OpraHoB U TKaHEW U3 01.03.2024 https://resh.edu.ru/subject/5
3apOJIBIIIEBBIX JIUCTKOB 110/

70 PocT 1 pa3BuTHE )KUBOTHBIX. 0.5 04.03.2024 https://spheres.prosv.ru/biol
JlaboparopHas padoTa ogy/about/174/2288/
«BpIsBIICHHE TIPU3HAKOB CXOJICTBA
3apo/IbIIIel TO3BOHOYHBIX
YKHUBOTHBIX)»

71 Hcropus cTaHOBIIEHUS U pa3BUTHUSA 05.03.2024 https://spheres.prosv.ru/biol
TCHETHKU KaK HayKH ogy/about/174/2288/

72 OCHOBHbIE IOHATHUSL U CUMBOJIbI 0.5 11.03.2024 https://spheres.prosv.ru/biol
reHetuku. JlabopatopHas pabora ogy/about/174/2288/

«Jlpo3oduina kak 00beKT
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TCHCTUYCCKUX I/ICCJICIIOBaHPIfI))

73 PasmHOkeHue u pa3Butue 0.5 12.03.2024 https://spheres.prosv.ru/biol
pacrenwuii. Jlaboparopnast paboTa ogy/about/174/2288/
«CTpoeHMe OpraHOB pa3MHOKEHHUSI
BBICIIMX PACTEHUI»

74 3aKOHOMEPHOCTH HACIEIOBaHUS 0.5 15.03.2024 https://spheres.prosv.ru/biol
pU3HaKOB. MoHOTNOpHUIHOE ogy/about/174/2288/
ckpeuiuBanue. [Ipakrnueckas
pabota "M3y4eHue pe3yabTaToB
MOHOTHMOPUHOTO CKPEIIUBAHUS Y
Jpo30¢uIH"

75 [MuTomornueckre 0OCHOBBI 18.03.2024 https://spheres.prosv.ru/biol
MOHOTHOPUHOTO CKPEIIUBAHMUSI ogy/about/174/2288/

76 AHaIM3UpYIOIIee CKpEIIMBaHUE. 19.03.2024 https://spheres.prosv.ru/biol
Henonnoe ntomuHnpoBanue ogy/about/174/2288/

77 JIuruOpuiHOE CKpEIUBaHHe. 0.5 22.03.2024 https://spheres.prosv.ru/biol
IIpakTnyeckas pabdora «M3ydyenue ogy/about/174/2288/
pe3ynbTaTOB JUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(DUITBI»

78 [IuTomornueckre 0OCHOBBI 01.04.2024 https://spheres.prosv.ru/biol
JTUTHOPUTHOTO CKPEITUBAHUS ogy/about/174/2288/

79 CueruieHHOe HaclieZJoBaHNe 02.04.2024 https://spheres.prosv.ru/biol
MIPU3HAKOB ogy/about/174/2288/

80 XpOMOCOMHast TEOPUS 05.04.2024 https://spheres.prosv.ru/biol
HAacCJIEeICTBEHHOCTH ogy/about/174/2288/

81 I'eneTuka mosa 08.04.2024 https://spheres.prosv.ru/biol

ogy/about/174/2288/

82 ['eHoTHII KaK 1IEJI0CTHAs cUcTEMa 09.04.2024

83 ['eHeTnueckuii KOHTPOJIb Pa3BUTHS 12.04.2024 https://spheres.prosv.ru/biol
pacTeHUH, )KUBOTHBIX U YEJIOBEKA ogy/about/174/2288/

84 M3MeH4YnBOCTD MpU3HAKOB. Buibl 15.04.2024 https://spheres.prosv.ru/biol
H3MEHUYNBOCTHU ogy/about/174/2288/

85 MoudukanoHHas H3MEHYUBOCTb 16.04.2024 https://spheres.prosv.ru/biol

ogy/about/174/2288/

86 BapuanuonHslii psag u 0.5 19.04.2024 https://spheres.prosv.ru/biol
BapUalMOHHAas KpUBasl. ogy/about/174/2288/
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Jlaboparopnast pabota
«MccnenoBanue 3aKOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUYNBOCTH.
ITocTpoenne BapualiMOHHOIO psija
Y BAPUALIMOHHOMN KPUBON

87 ['eHOTMIIMUECKAss U3MEHYUBOCTb. 22.04.2024 https://spheres.prosv.ru/biol
KoMOuHaTHBHAs H3MEHYHBOCTH ogy/about/174/2288/

88 MyrtanroHHas H“3MEHYNBOCTb. 0.5 23.04.2024 «1C:Ypox»
[Ipaktuyeckas padora «Myranuu y
po30¢ bl (Ha TOTOBBIX
MHUKpOIMpenaparax)»

89 3aKOHOMEPHOCTH MYTAITHOHHOTO 26.04.2024 «1C:Ypok»
npoiiecca. JNUTeHETHKA U
SMUTCHOMUKA

90 I'enernka yenoBeka. [Ipakrnyeckas 0.5 29.04.2024 https://urok.1c.ru/library/bi
pabota «CocTaBJCHHE U aHAIH3 ology/biologiya 10 klass e
POIOCIOBHOM orl 0/

91 MeToabI METUITHHCKOUN I'€HETHKH. 30.04.2024 https://urok. 1 c.ru/library/bi
3HaueHne METUIIMHCKON T'€HETUKH ology/biologiva 10 klass_e
B [IPEIOTBPAILIEHUH U JICYEHUN orl 0/
reHeTUYECKUX 3a00J1eBaHH
YeJ0BeKa.

92 KonTtposnpHas padota Ne5 mo 03.05.2024 https://urok.1c.ru/library/bi
TeMe"3aKOHOMEPHOCTH ology/biologiya 10_klass e
n3MeHunBOCTH. ['eHeTnka orl 0/
yesoBeka'

93 OCHOBHBIE TIOHATHS CEJIEKIIHH. 0.5 06.05.2024 https://urok.1c.ru/library/bi
JlaboparopHas pabota «3yuenue ology/biologiya 10 klass e
COPTOB KYJIbTYPHBIX PaCTEHHI U orl 0/

MOPOJ TOMAITHUX KUBOTHBIX)»

94 MeTo1bl CeNeKIIMOHHON paboTHhI. 0.5 07.05.2024 https://urok.1c.ru/library/bi
JlaGopaTopnas pabdora «3yuenue ology/biologiya 10 klass e
METOJIOB CENEKIMU PACTCHHUIN orl 0/

95 JIOCTIDKEHMSI CENEeKIIMN PacTeHUH U 10.05.2024 https://urok.1c.ru/library/bi

KUBOTHBIX. [IpakTHyeckas pabora
«ITpuBuBka pacrenuitnCoxpaneHue

ology/biologiya 10 klass e
orl 0/
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U U3y4CHUE T€HETUYECKUX
pecypcoB KyJIbTYPHBIX PACTEHUN U
UX JUKUX POAUYEN JUIsl CO3/IaHUS
HOBBIX COPTOB U THOPUIOB
CEJIbCKOXO35MCTBEHHBIX KYIBTYP.

96 buortexHosnorus kak Hayka u 1 13.05.2024 https://urok. 1 c.ru/library/bi
OTpacib MPOU3BOICTBA. ology/biologiya 10_klass e
[TpakTudeckas pabora «3ydeHne orl 0/
00BEKTOB OMOTEXHOJIOT I

97 OcHOBHBIE HaIIPABJICHUS 1 14.05.2024 https://urok. I c.ru/library/bi
CUHTETHYECKOUN ology/biologiya 10 klass e
ouosiorun. XpoMOCOMHAs ¥ T€HHAs orl 0/

WHXCHEPHSI.

98 MenumuHckre OMOTEXHOJIOTUH. 1 17.05.2024 https://m.edsoo.ru/7f41¢292

99 KonTtponsHas pabota Ne5 B 1 20.05.2024 https://m.edsoo.ru/7f41c292
dbopmate EI'D mo uroram usydeHus
Kypca OMOJIOTHH.

100 PesepsHeliit ypok. [loBTOpenue, 1 21.05.2024
000011IeHNEe, CHCTEMATH3alH
3HaHUU

101 Pe3epBHBII ypoK. 1 24.05.2024

102 Pe3epBHBII ypoK. 1

OBIIEE KOJIMYECTBO YACOB I10 13
[TPOTPAMME 10
2
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10-11 knacc/ bopoaun [1.M., e .M., Cabnuna O.B.; mon penakmueit
ymuoro B.K., AsiMmnna .M., AkiimonepHoe oduiectBo «M3narenscTBo
«IIpocsemenne»

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocBemnienuey

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

. buonorus. Meroaunueckue pexkomengauu. 10-11 kmacceel. (YMK non pen. B.K.
[ymuoro, yrinyonennsiii ypoeHs [lTaceunuk B. B. [lIBenos I'. I'.O6mas 6uonorus. 10—11
kimaccel. OO0 «JIPODA. 2021

. METOANMYECKOE ITOCOBMEK yue6nuky B. b. 3axaposa, C. I'. MamonTosa, H. 1.
Conuna, E. T. 3axapoBoit

. «buonorus. O6mas 6uonorus. 10 knacc. YrinyOnéHHbINH yPOBEHb

. buonorus. O6mas 6uomnorus. [Ipaktukym. 10-11 xinaccel. YriiyOneHHbIH ypOBEHb.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru/7t41c292
https://www.google.co/

http://plant.geoman.ru/
https://spheres.prosv.ru/biology/about/174/2288/
https://resh.edu.ru/subject/5/10/
http://bio.1september.ru/

33



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022366
Bnageney Lomaxoe PeHaT AnvKoBMd

OeicTevTened C 20.04.2023 no 19.04.2024



http://www.tcpdf.org

		2023-09-09T21:28:53+0500




