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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oOpazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mpero aBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTAHMSL.

VYueOnsblil npeamer «buonorus» yrnyonéHHoro ypoBHs uzydeHus (10 xmaccel) siBisieTcs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriiacHo
nojoxenusm ®I'OC COO mnpoduibHble yueOHBIE TPEAMETH, M3ydaeMble Ha YriayOJa&éHHOM
YpOBHE, SBJSIOTCS crnocoboM nuddepeHnmanum oOydyeHUs Ha YpPOBHE CpPETHEro oOIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KakIbli U3
TUX Y4YEOHBIX MPEIMETOB JIOJDKEH ObITh OPHUEHTHPOBAaH Ha MPUOPUTETHOE pEIlIeHHE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyuaronuxcs M CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOM 0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MpEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesaM U TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIeJ0BaTeIbHOCTh U3YUeHUs Yy4eOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3y4YeHHWEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUf,
Onmaromaps 4yemMy IPOCMAaTpPUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS, MPEICTaBICHUNA O 3J0POBOM OOpas3e >KU3HU, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATENIbHOM
JESITebHOCTH OOYy4alolIMXcs MO OCBOGHHUIO COAEpKaHHs OHOJOTHYEecKOro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOusblii nmpeamer «buonorus» Ha ypoBHE CpelHEro o0Iiero oopa3oBaHUs 3aBEpIIACT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOydaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYISAPHOM U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3ydenne yuebHoro mnpeamMera «bruonorus» Ha yriayOJlIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIIsIET cHUCTEeMa OHOJIOTUYECKUX 3HAHUM, MONYYEHHBIX MPHU H3YUYEHUU OO0yYarOIIMMHCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX pa3AeioB OMOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10 kiaccax 3TH 3HaHHS MOJY4YaloT pa3BUTHE. Tak, paciIUpeHbl U YrITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, KHUBOTHBIX, Ipubax, OaKkTepHsiX, OpraHu3Me YelOBeKa,
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Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEIACHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPblE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTHMYECKHX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOTYYCHHBIMU OOYYaIOIUMHUCS NPH U3YyYeHUU QUNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" orpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMMOHHBIA TOJAXOMBI K HM3ydeHHIo Ouosiornu. COrjacCHO UM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTO pazHOOoOpa3us
mwiaHeTtsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOruH,
ASMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHH U CUHTETHUECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
(hU3HOJIOTUH YeJIOBEKa.

VYueOHblii mnpeamer «buosorus» npu3BaH OOECHEUHUTh OCBOCHHE OO0YYarOIIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHUKEHUSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHH, MPUKIAIHBIX AacleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C HMCTOPHUEHW CTAHOBJICHHUS] M PAa3BUTHUSI TOW WM WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/IeHUs Ui IPOJIOIIKEHUS OMOJIOTHYECKOr0 00pa30BaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBuiaXx,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIIAIOMIUXCS OTKPHITUSX U COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOJIOTUY M OMOJIOTMU Pa3BUTHUS, TEHETUKU U CENIEKIUHN, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZIcHUEe OOYYaIOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJIUTh, aHAJIW3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS
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CBOCH JEATENPHOCTU 10 OTHOIICHHIO K OKpPYXKAIOLIEH HpHUPOTHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€301acCHOCTH COOCTBEHHOM KH3HEICSATEILHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX MPUPOIHOTO H
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIONIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIIEIOBAHUSIMH B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OMOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIIMTaHUE y OOy4aromMXcs IIEHHOCTHOTO OTHOMICHUSI K KMBOW MPHUPOJE B IEJIIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

nproOpeTeHne 00yJaroIUMUCS KOMIIETEHTHOCTH B PAIMOHAIBHOM TIPUPOIOTIONB30BAHUA
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYAHBIX CHTYalUsAX TPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIOJE30BAHHS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeaHEero MpodecCHOHATBHOIO U BBICIIErO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIAeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHaIbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KUIIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'1A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OuoJoruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[optpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'.
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, J1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CuctemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEACHUE, PA3APaKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HUBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHMOU
nepemMeHHol. [lnanupoBanune skcnepumenta. llocranoBka u mpoBepka rumote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUS PE3YJIBTATOB HKCIIEPUMEHTA.
[lonATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOMCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreotnenosy», «buochepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBD.

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IpakTuyeckass padora «/crnosb30BaHUE Pa3IUYHBIX METOJOB MPU H3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(hyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJNEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, XpomaTorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MEKpPO- U YJIbTPAMUKPOAJIEMEHTHI. Bosia u €€ poJib
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noinumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moisekynbl. [lepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

YrneBoapl. MoHocaxapupl, AUcCaxapUibl, OJHMTrocaxapuisl U ToJmcaxapuabl. OOmui
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlunuaer. IMaapodunsHO-THIPOPOOHEIE CBOWCTBA. Knaccudukanus  aunumaos.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonorndeckue dGynxiuu aunuaos. O0mue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas crimpaib.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonexyn u ux komniexcos. Komnvromepmwiii Ousaiin u opeaHudeckuii cunmes OUOMONEKYI U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammbel:  «Pacnipenenenrie  XMMHUYECKUX DJIIEMEHTOB B HEXHUBOW MPUPOJELY,
«PacrpeneneHne XuMU4YECKUX IEMEHTOB B )KUBOU ITPUPOJIE».



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBaHne HyKIE€HMHOBBIX KUCIJIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpPOEHUsl TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KiIeTOK. Mecto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddys3us, obneruéHHas AudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
Crpykrypa v QyHKIUHU KIETOYHON CTEHKU pacTEeHUM, rpuooB.

Hurommazma. I[lurozonb. Lutockener. JIBuxenune uuroriazMbl. OpraHoujibl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyosn pactutensHbix kieTok. Knetounslid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siApa, XPOMATHH, KapUOTUIa3Ma, SAPBIMIKH, UX CTPOEHUE M (YHKIIHH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkitoueHus.  CpaBHUTEIbHAs  XapaKTEPUCTHKA  KIETOK  J3YKApUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHue pacTUTENIbHON KIETKN», «CTpoeHue MUTOXOHAPUN», «Anpo», «Ctpoenue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladopaTopHas padora «/3ydyeHue cTpoeHus KJIETOK Pa3IMYHBIX OPraHU3MOBY.

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. OOMeH BeliecTB M NpeBpallleHNe JHEPIUHN B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peaklUuid KIeTOYHOro MerabonuszMa. DepMeHThl, UX CTPOCHHE,
cBoiictBa W MexaHusM aeWictBus. Kodepmentsl. Orianuusi (EepMEHTOB OT HEOPTraHHMYECKUX
Kataiau3aTopoB. benku-aktuBaTtopel M OENKU-UHTMOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINIl OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, xerne300aKkTepuu, cepoOaKkTeprn, BOJOPOIHbIC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AspoOHBIE OpraHu3Mbl. OJTambl 3HepreTuyeckoro obmeHa. IloaroroBuTenbHBIM 3Tall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHUYECKOW aKTUBHOCTU (EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanust HacieACTBEHHONW HWHPOpManuu. ['eHeTWdeckuid KO, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OmocunTesze Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, pPETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuupt w  cxembl: «buocuHTe3 Oenka», «['eHeTHmUeckuit Komy», «BHUPYyCH»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekatonux B uHTepdase. Iloaroroka kietku k aenenuto. [Ipecunternueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIM  CHUHTE3, aHTUIAPAJUICIbHOCTh. MexaHu3Mm
perummkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocoM. Tenomepbl H  Teilomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jenenne kinetkn — MuTO3. CTaguu MHUTO3a UM MPOUCXOJAIIME B HUX MpOLECChl. THMbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «L{ugpposas xiemxay — 6uoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MHUKpoIpenaparbl: «MHUTO3 B KJIETKAaX KOpeIIKa
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHEW B OpraHax pacTeHUM.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHuil. Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBW)KEHHE OJHOKJIETOYHBIX OpPraHu3MoB: aMEOOMIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YellOBeKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryomienue Bojbl, YIIEKHUCIOrO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jbixanue opranu3MoB. [[pixanue pacteHuil. [{prxanue xuBoTHbIX. Jnddy3us ra3oB yepes
MOBEpXHOCTh KJeTkH. KoxkHoe npixanue. JlpixatenbHas nmoBepxHoOcTh. XKabepHoe U nérouHoe
IbIXaHue. JIpIXaHME€ TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeibHass cUCTEMA 4YEJIOBEKAa. MeEXaHH3M
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

Tpancnopr BemiecTB y oOpraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHass cuctema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru
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KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON crucTeMaMu. BblieneHue y mo3BOHOYHBIX KUBOTHBIX M 4yejoBeka. [louxwu.
Crpoenne u QpyHKIIOHUpOBaHNE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa maccuBHOM U
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts u perynsuus y pacteHuid. PocToBble BemecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrexc u pedraexropnas ayra. besycioBHbie u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee crTpoeHne HacekoMmblx», «TkaHum pacTeHU»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BbrgenurenbHas cucrema», «HIOKpPUHHAs cucreMay, «CTpoeHue MbImeD, «MMMyHHUTET?,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHast cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, pAKOBUHBI MOJIIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJIoBaHuEe [UIs JAEMOHCTPALMM TOYBEHHOIO M BO3AYLIHOTO THMTAaHUS pacTEHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA
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JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroioe (BKIIoUas BereTaTUBHOE) U 10JIoBoe. Buabl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
IToBenenne xpomocom B Menose. KpoccuHrosep. buosornueckuii cMbIci Meio3a U ITOJIOBOIO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM IUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

OmoI0TBOpEHHE U AMOPUOHATBHOE pPa3BUTHE >XKMBOTHBIX. CHOCOOBI OTUIONOTBOPEHHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum 3MOpHoOreHe3a )KMBOTHBIX (Ha IpUMepe JIArymkH). JpoGienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BIUSHHE YacTei
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct u pasButue >xuBoTHBIX. [locTamOpuoHanpHBIM mepuoi. I[lpsimoe um Hempsmoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPhl PErylsilUd pOCTa >KUBOTHBIX M 4yenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpas3oBaHue crop B Iporecce Meno3a. [‘ameroreHe3 y pacTeHHUU.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHIEKIETKM U CIIEPMATO30MAA»,
«OCcHOBHBIE cTaauM OHTOTeHe3a», «lIpsamoe m Hempsmoe pas3BuTHe», «Pa3zBuTHE MaiCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <OKU3HEHHBIH 1UKIT Mxa», <OKU3HEHHBI LUK MNarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.
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ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BblsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIINICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wcrtopus cTaHoBiI€HUS U pPa3BUTHUS I'€HETUKM Kak Hayku. Pabortel I'. Mennens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE TOHSTHUSI U CUMBOJIBL. [ 'OMOJIOIMUHBIE XPOMOCOMBI, aJlIe/IbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
TUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHM, MOJIEKYIIIPHO-T€HETUYECKHIL.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJieHus. [IpaBmio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMeT.

AHanmuzupyromiee  ckpenuBaHue.  [[poMeXyTOYHBI ~ XapakTep  HacJEJOBaHMS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHKH.
JluruOpugHoe cKpeumuBaHue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJIeJOBaHUs MpU3HaKoB. L{uTomorunyeckre 0CHOBBI JUTMOPUTHOTO CKPEIIMBAHMUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CruemnieHHOe Hacle10BaHue
I€HOB, HAPYILIEHHE CLETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAsI TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIA MEXaHHM3M OIPEACIICHUs Iojda. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M TeTeporaMeTHbIM NOJI. ['eHeTnyeckas CTPYKTypa MOJIOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLETVIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefioTponusi — MHOXXECTBEHHOE JEWCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3aumopeiicTBue HeauleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

['eHeTnueckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHMs M KOTHUTMBHBIX (yHKuuil. [‘eHermueckue
MEXaHHU3MBbl CHMOMOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKkne acneKThl KOHTPOJIA U U3MEHEHUs HaclleICTBEeHHON MH(opMaliu B
ITOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnuuer u cxemsl: «llepBbiii U BTOpoOil 3akoHBI Menaens», «Tperuii 3akoH Mennens»,
«AHanusupymollee ckpenuBanue», «HenonHnoe noMuHupoBanuey, «CLenIeHHOE HACIE10BaHNE
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MIPU3HAKOB y Ipo30oduibl», «'eHeTnka moyay, «Kapuorum yenoekay, «KapuoTum Apo30QuIIb,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENb JUISI JEMOHCTpAIMK 3aKOHOB eIMHO00Opa3usi THOPUIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb JUIsl JEMOHCTPAIIMM 3aKOHA HE3aBHUCHUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIEIb JUIsl IEMOHCTPALIMH CUEIIJICHHOTO HACIEIOBAHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

Tema 13. 3akoHOMePHOCTH U3MEHYUBOCTH

B3anmopelictBie TreHoTHna u cpeapl npu (GopmupoBaHHH (EeHOTHNA. VI3MEHUYUBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHbIE TpPHU3HAKK. BuUIbI  HU3MEHYHMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHA.

MoaudukanmonHas U3MEHYUBOCTh. Poib cpeapl B (OpMUPOBaHUHM MOJAU(PUKAIIMOHHOM
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHsli psj M BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHYUBOCTH.

l'enoTunuueckass u3MeHYMBOCTh. CBOWMCTBA TEHOTUIIMYECKOW WM3MEHUYUBOCTH. Buubl
T€HOTHUITUYECKON M3MEHUYMBOCTH: KOMOMHATHBHASI, MyTallHOHHAS.

KomOunaTtnBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/ITAHUY T€HETUYECKOTO PAa3HOOOpa3us
B IIpe/iesiax OJIHOTO BUA.

MyrtanronHasi W3MEHYUBOCTh. Buabl MyTanuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYyTallud. SAepHbIE W [HUTOIIA3MATHYECKHE MYTaIlUH.
Comarnueckne W mojoBble MyTauuu. [IpuuuHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl M WX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHX
psanoB B HacnenctBeHHoW wu3menumBocTH (H.M. BaBwmioB). BHesnmepHas W3MEHUYMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopo8 6 HAC1e008aHuu U
U3BMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemoncTpauuu

[Toptpertsr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmumper 1 cxembl: «Buabpl H3MEeHUUBOCTH», «MoaudukalloHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YelloBeKay, «Buabl myTanuiiy.

O6opynoBaHue: XuBble W repOapHble SK3EMIUISIPhl KOMHATHBIX PAacTEHH, PUCYHKU
(dboTorpadun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHYnuBOCTH. [locTpoeHne BapHallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30(huibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTUKA Yei0BeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHMS TI'€HOMA YeJIOBEKa.
MeTo1bl U3ydeHUsI TEHETUKU YENIOBEeKAa: MeHeallOTUYECKUH, ONM3HEIOBbIN, TUTOreHETUUECKUH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeThuueckuii. CoBpEeMEHHOE OIpeesieHue
TE€HOTHIA: IOJJHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hclie ¢ momoibto [11P-
aHanuza. HacnenctBennsie 3a001eBaHus yenoBeka. | eHHbIE U XpOMOCOMHBIE 00JIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MpPeApacloOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TeHETUKH B
MPEeIOTBPAIIEHUN W JICYEHWH TE€HETHUECKUX 3a00NieBaHU dYeloBeka. MeauKOo-TeHETUYEeCKOoe
KOHCynbTHpoBaHue. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.
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I'enernyeckue (GakTOphl TOBBINICHHON YYBCTBUTEIHHOCTH YEIOBEKAa K (U3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. l'eHerndeckas IpeapaclosioKeHHOCThb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTtum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukauust U cesekuus. 3apoxkAeHUEe CeJeKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHuss 1 MHOrooOpa3usi KyJlbTYpHbIX pacTeHui. Posb cenekuuu
B CO3JaHUM COPTOB pacTeHH u mopoxd KuUBOTHBIX. CopT, mopoja, MITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekIMoHHOM paboThl. MickycCTBEHHBIN 0TOOP: MAacCOBBIA M MHAUBUAYAIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTesiel 1mo motoMcTBy. OT6Op 1O
TE€HOTHUITY C MOMOIIBIO0 OLEHKU ()EHOTUIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TIOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMUYECKAA MyTareHe3 KakK MCTOYHUK MyTaluil y KYJIbTYpHBIX (OpPM OpraHU3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4EHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[Tonydyenne monumuionzoB. BuyrpuBmmoBas rubpumuzaius. biu3kopoacTBEHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHoe ckpenuBanue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIUS.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1€HasA pegontoyusy .

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIAX VIVUULCHUS CYWEeCMBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Hoptpetsr: H. Y. BaBunos, U. B. Muuypum, I'. 1. Kapneuenko, I1. II. JIykpsnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «L{eHTPBI MPOUCXOKICHHS U MHOTO00pa3us KyJIbTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CEeleKUun»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHas padora «/3ydyeHue cCOpTOB KyJbTYPHBIX PACTEHUU U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENEKIIMM PACTeHHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEIUIMYHOE
XO03SIIICTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BuoTexHo10rust H CHHTeTHYeCKasi 0M0JIOTHSA
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OOBeKTBl, HCHOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKa. TpaaulnoHHas OHOTEXHOJOTHS: XJeOOoIeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX IPOAYKTOB, BUHOJEe. MukpooOuonoruueckuii cunte3. OObEKTHI
MUKPOOHOIOTUYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHUs U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYaroUIrecs B pUpojie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KyJlbTypbl KIETOK M TKaHEH pPaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarndeckas TruOpuam3anusi ¥ COMaTHYeCKuil smOpuorenes. Mcmonb3oBanue
TaliOuJI0B B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NONUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust SMIIEKIETOK W KIOHMPOBAaHWE 3>KUBOTHBIX. MeTOJ TpaHCIUIAHTALUMU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMuUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CHUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pekomOunantHeiXx JIHK. Cozoanue mpamnceennvix opeanuzmosg. JIOCTHKEHUS W TIEPCIIEKTHBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHE W JTHUYECKHEe MpoOIeMbl T'e€HHOU
HUHXEHEepPUH.

Menununckue 6unotexunosnoruu. [loctreHomuas mudposas meaumuHa. [1IP-auarnoctuka.
MeTab0JIOMHBIN aHAIHM3, TEHOIEHTPUIECKUN aHATN3 MMPOTEOMa YEIOBEKa JJIST OIEHKU COCTOSIHHS
ero 370poBbs. Vcmonp3oBaHWe CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OuouHXKeHepuss JUIsl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIWH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIep>KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIE 3a00JI€BaHUS YeJIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmupt u  cxembl:  «Vcrmonp30BaHUE  MHUKPOOPraHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KitleTrouHas unxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOIIero 00pa3oBaHus: TMUHOCTHbIE, METANIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOy4IeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI>'I W BOCHHTATEIbHOMN JACATCIIBHOCTH B COOTBCTCTBHU C TPAaJUIIMOHHBIMU pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BUTHA, PA3BUTHA BHYTpeHHeﬁ MO3UIUN JIMYHOCTH, IMMATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoie U OKPYKaloIIe cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydYaroIllerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH IEATEIbHOCTHU MPHU CO3JIAaHUHM YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOEXKACHUSAMHU, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPH OOCYXKJIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;
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2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepes; PonuHONM, ropaocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOrofieHHe TUTMEeHUYECKUX MPaBUI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHI U OTHAbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO O€301acHOTrO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKON M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oyyiiel mpodeccuu 1 peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:
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9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCTIOJIh30BaTh MPHUOOpPETacMbIe TIPU W3YYCHUU OWOJIOTUU 3HAHUS U YMCHHS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HETPUSATHE JEUCTBUI, MPUHOCSIIUX BpEI OKPYKAIOIICH MPUPOIHON cpee,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  OKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXIY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA IMyTEeH BBIXOJA U3 IJI00aIbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B IEJAX MOBBIIICHUS OOIIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydyaeMble 3HAHUS JJIs aHalu3a M OOBSCHEHUS SIBICHUMN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJB30BaTh OMOJOTHYECKHE 3HAHHS IS peIlleHus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEepPHIBHOMY O0Opa30BaHHI0O M CaMOOOPa30BaHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.
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METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYUMBIC Ui (OpPMHpOBAHWS MHPOBO33PEHHUS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (PAKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanue (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMU OOYYalOIUXCS;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorierocst OyayTt chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE IEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertanpeaqMeTHbIE pPe3yabTaThl OCBOSHHS TPOTpaMMBl CpPETHEro 00Iero ooOpa3oBaHUs
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaiu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMHU);

OTPENeNATh LEIN JAeATENIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHUKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUSl B pacCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPa0OTYy B YCIOBHSX pPEaTbHOT0, BHPTYalIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:
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BIIQJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHOM JESITEIILHOCTH, HABBIKAMU
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 U TPUMEHEHUIO B YUCOHBIX CHUTYAIMSX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/1a4M B 0Opa30BATCIILHON NEATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIOJMYYCHHBIE B XOJIe pEMICHHWS 3a7add  Pe3ylbTaThl, KPUTHUYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE alTbTePHATHBHEIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTEpHETE), aHAIM3UPOBaTh WHQPOPMALHIO pa3TMYHBIX BHIOB U (opMm
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OIBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIUIBI, PUCYHKH H JIPYTrOe);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax >KU3HHU, aKTHBHO Y4aCTBOBATH B JTUANIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOMIECHHS, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHON (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONW pabOTHI IpU
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXK/I0TO YJeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHMKA KOMaH[bl B OOIIUN pe3ylnbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIEBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaThH COOCTBEHHBbIE 33Jaud B 00pa30oBaTEIbHOM JEATENBHOCTH H
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclMpATh paMKU y4eOHOIO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEIIOYTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTEeNbHbBIN U KyJIbTYPHBIH YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, MX PE3YJILTATOB M OCHOBAHUH, MCIIOJIB30BaTh MPUEMBI pediaekcun
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

MNPEIMETHBIE PE3YJbTATHI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII O OCBOCHMIO, HMHTEpPHpPETAlMUd W MpeoOpa3oBaHUIO 3HAHUM, BHUIbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodieM palMoOHAIbHOTO IPUPOIOTIOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOex HbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
caMOperyJsius, caMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTb, N3MEHYUBOCTb, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PAaCTEHUI), 3aKOHBI (€IUHOO0Opa3us MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAMU HAyYHOTO TMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uuciie OakTepuid, rpubOB, pacTeHUi,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMeHa BellecTB (MeTaboIu3M), IpeBpalleHs] SHEPTUH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHAMBUIYAIIHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TE€HOB, T'€TepO3Hca,
HCKYCCTBEHHOT'O 0TOODA;
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YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMH, MEXKIY CHUCTEMaMH OpPTaHOB M HX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBISITH OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PacTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOILIECTB, W IMYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMa U CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIUICHHOCTH, YIIyOJIATh IIO3HABATENbHBIM HHTEpEC, HalpaBIECHHBIH HAa OCO3HAHHBIMI
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOAONOJb30BAHUS, U B (POPMUPOBAHUM IEHHOCTHOTO OTHOILEHHUS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAlOUIMX OWOJIOTUYECKUX TEPMHUHOB U TMOHATHH (BUA,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTryeckoro papHoBecus Jlx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHMS, MHCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,
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HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUN 3BOJIIONNHN, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATH OTINYUTEIILHBIC TIPU3HAKH JKUBBIX CUCTEM, PUCIIOCOOJICHHOCTh BH/IOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3usi BHIOB M DKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI H
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE PadOTHI, COONIONATh MpaBWiIa MPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OMOJOTHH, DKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pac, O MPUYMHAX, MOCICIACTBHSIX W CIOCO0aX MPEAOTBPAICHHS TII00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3SIMCTBA, MUIIEBOW MPOMBIINUICHHOCTH, YTIyOJsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHAILHOTO U BBICIIIEI0 00pa30BaHMSL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIIACC

N Koan4yecTBO 4acoB DJIeKTPOHHBbIE
11/_ HaumeHnoBaHue pa3jesioB Kontpo IpakTn (uudposbIe)
- H TEM IIPpOrpamMmmal Bcero JBbHBIE yecKHue 06pa30BaTeJIbHLIe
padoTsI padoThbI pecypcsl
bu6mmoreka [{OK
1 Bronorus xax Hayka 1 https://m.eds00.ru/863d3842
9 JKuBrle cucTeMEI U UX 5 bubmorexa [IOK
w3yueHNe https://m.eds00.ru/863d3842
bubmmoreka [{OK
3 Bronorus kierku 2 0.5 | https://m.edso00.ru/863d3842
4 XuMu4ecKasi OpraHusanus 10 1 1 bubmoreka [IOK
S https://m.edso00.ru/863d3842
bu6moreka [IOK
Crpoenue u GpyHKIUU
1 2 .
5 OLOTKI 8 https://m.edso0.ru/863d3842
OOMEH BeLIECTB U bu6moreka [IOK
6 MpeBpaIleHUe SHEPTHH B 9 1 1 https://m.edso0.ru/863d3842
KJIETKE
Hacnencrsennas bu6moreka [IOK
7 uHpOpMAaIMs U 9 0.5 https://m.edso0.ru/863d3842
peanuzanus €€ B KIIETKE
bu6mmoreka [JOK
8 JKM3HEHHBIN LUK KICTKA 6 1 https://m.eds00.ru/863d3842
bu6mmoreka [JOK
Crpoenue u GyHKIIUN
9 17 1.5 .
OPraHH3MOB https://m.edso00.ru/863d3842
10 Pa3sMHOXkeHuE U pa3BUTHE 3 1 15 Bubmorexa [IOK
OPraHH3MOB - https://m.edsoo0.ru/863d3842
I'eneTuka — Hayka o bubnuorexa [IOK
1 HACJIEACTBEHHOCTH U 5 0.5 https://m.edso00.ru/863d3842
N3MEHYUBOCTH '
OpraHU3MOB
12 3aKOHOMEPHOCTHU 10 1 Bubnmorexa IIOK
HACHEICTBEHHOCTH https://m.edso00.ru/863d3842
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13 3aKOHOMEPHOCTH 6 . bubmmorexa LIOK
M3MEHUYUBOCTH https://m.eds00.ru/863d3842
bubmuoreka [IOK
14 | T'eneruxa venosexa 3 0.5 | https://m.eds00.ru/863d3842
bu6mmoreka [{OK
15 Cenexiis OpraHMsMOB 4 1 https://m.eds00.ru/863d3842
16 Buotexnonorus n A bu6moreka LIOK
CHHTEeTHYCeCKAS! OHOIOr S https://m.eds00.ru/863d3842
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102 13
YACOB I10 ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
Kosmmyect | DJaexrponnbie mudposbie
Nen/m | Tema ypoka BO 4acoB o0pa3oBaTe/bHbIC
Bceero pecypchl
1 buosorus kak KOMIUIEKCHas HayKa U Kak 1 Katanor (myschool.edu.ru)
9acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbIe cucTeMBI M X CBOWCTBA 1 Karanor {myschool.edu.ru)
3 YpoBHEBast OpraHu3aLusl KUBBIX CUCTEM 1 Karanor {myschool.edu.ru)
4 Hcropus OTKpBITHS U U3Y4EHUS KIETKH. 1 Katanor (myschool.edu.ru)
Kiterounas teopust
5 MeTo 161 MOJIEKYJISIPHOM Y KJIIETOYHOU 1 Katanor (myschool.edu.ru)
OuoJIOTHH.
6 XHWMHUYECKUH COCTAB KIIETKH 1 Karanor {myschool.edu.ru)
7 MuHepanbHble BEIIECTBA KIETKH, UX 1 Katanor (myschool.edu.ru)
Ouosoruyeckas poJib
Opraandeckue BenecTBa KICTKH — OCJIKH. Katanor (myschool.edu.ru)
3 JlaGopaTtopHnas pabota «O0HapyKeHUE 1
O€JIKOB C IOMOIIBIO KAYECTBEHHBIX
peakuuin»
9 CaoiicTBa, knaccuukamnus u QyHKIUN 1 Katanor (myschool.edu.ru)
0enKoB
10 Opranuuyeckue BEnecTBa KIETKH — 1 Katanor (myschool.edu.ru)
YTJIEBOIBI
11 Opranuuyeckue BEIeCTBa KIETKH — 1 Katanor (myschool.edu.ru)
JIUIU B
Hyxneunosslie kucnotsl. JIHK nu PHK. Katanor (myschool.edu.ru)
12 JIaGoparopHas pabota «VccienoBanue 1
HYKJIEHHOBBIX KHCJIOT, BBIICJICHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue 1 Katasor (myschool.edu.ru)
Hykneosuarpudocdars (HTD)
14 Mertomp! CTPYKTYpHOU OHOJIOTHH 1 Karanor (myschool.edu.ru)
15 KonTtposnpHas padota Nel "Xumuueckuii 1

cocTaB KieTKH"
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16

Tunel knerok. [IpokapuoTnyeckas Kierka

Katanor (myschool.edu.

ru)

17

CrpoeHnue 3yKapuoTUYECKON KIIETKHU.
[IpakTtudeckas padora «/3ydueHue cBONCTB
KJICTOYHON MEeMOpaHbD»

Katanor (myschool.edu.

ru)

18

[ToBepXHOCTHBIN anmapar KIeTKA

Katanor (myschool.edu.

ru)

19

OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JIBYDKEHUS [IATOTLIA3MBbl B PACTHTEIBHBIX
KJIETKaX»

Katanor (myschool.edu.

ru)

20

[ToryaBTOHOMHBIE OPTaHOU BT KJIETKU:
MUTOXOHIPUH, IacTu bl JlabopaTtopHas
pabota «MccrenoBanue mia3mMosn3a u
JIETINIa3MOJTN3a B PACTUTEIIBHBIX KICTKAX)

Kartanor (myschool.edu.

ru)

21

HemeMmOpanHbie opraHou bl KJIETKU

Katanor (myschool.edu.

ru)

22

Crpoenue u GyHKUIUU Aapa

Katanor (myschool.edu.

ru)

23

CpaBHI/ITeJ'IBHaSI XapaKTCPUCTHUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3ydenune cTpoeHUs KICTOK pa3InIHbIX
OPraHU3MOBY

Katanor (myschool.edu.

ru)

24

KonTtponsHas padota Ne2 "Knerka —
CTPYKTypHas U GyHKIHOHATIbHAs eIMHUIIA
opranusma."

25

ACCUMWIISIIIAS Y TUCCUMUJISIIIASL — JIBE
CTOPOHBI MeTaboIM3Ma. Turbl oOMeHa
BemecT. JJaboparopHas padoTa
«/3ydeHue KaTaTuTHIECKONH aKTHBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJiasbl)»

Katanor (myschool.edu.

ru)

26

DepMeHTAaTUBHBIN XapaKTep peaKuit
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
pabora «M3yuenue hepMEeHTaTUBHOTO
pacilernyeH s MepoKCHaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

Katanor (myschool.edu.

ru)

27

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

Katanor (myschool.edu.

ru)

28

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

Katanor (myschool.edu.

ru)

29

doTocunTes

Katanor (myschool.edu.

ru)
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Xemocunres. Jlaboparopnas pabota

Katanor (myschool.edu.

ru)

30 «CpaBHEHHE MPOIIECCOB POTOCUHTE3A H
XEMOCHHTE3
AmnaspoOHbIe opranu3mbl. Bunisr 6poskeHust. Katasor (myschool.edu.ru)
31 Jlaboparopnas pabota «CpaBHEeHHE
MIPOLIECCOB OPOIKEHUS U IBIXaHUSD)
39 AdpOoOHBIEC OpTaHU3MBI. JTaITbI Katanor (myschool.edu.ru)
SHEPTeTUIECKOTO OOMEHa
DHeprusi MEMOPaHHOTO TPaTUCHTA Katanor (myschool.edu.ru)
33 npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI
34 Peakuuu MatpudHOro cMHTE3a Karanor (myschool.edu.ru)
35 Tpanckpunuus — matpuunslil cuate3 PHK Karanor (myschool.edu.ru)
36 TpaHcasuus 1 eé STarnsl Katanor (myschool.edu.ru)
Komnposanue amuHokucior. Pons Katasor (myschool.edu.ru)
37
pubocom B OnocuHTe3€e Oenka
38 Opranuzanys reHoMa y IpoKapuoT U Katanor (myschool.edu.ru)
AYKapUOT
39 MonekynsipHble MEXaHU3MbI SKCITPECCUU Katanor (myschool.edu.ru)
TE€HOB y 3YKapuoOT
Bupycel — BHeksIeTOUHBIE (POPMBI )KU3HU U Katanor (myschool.edu.ru)
40 obnuraTHbIe Mapa3uThl. [IpakTuyeckas
pabota «Co3nanue MoJIenH BUpYyca
11 BupycHsbie 3a00s1eBaHus YeIIOBEKa, Katanor (myschool.edu.ru)
YKUBOTHBIX, PACTEHUI
42 HanorexHosornu B OMOJIOTUN U MEULIUHE Katanor (myschool.edu.ru)
43 YK H3HCHHDIH UK KISTKH Katanor (myschool.edu.ru)
44 Marpuansiii cunres JHK Katanor (myschool.edu.ru)
Xpomocowmsl. JlabopaTtopHas pabora Katanor (myschool.edu.ru)
45 «M3ydyeHre XpoOMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»
46 Jlesenue KIeTKH — MHUTO3 Katanor (myschool.edu.ru)
Tunel knetok. KapuokuHes U HUTOKUHES. Katanor (myschool.edu.ru)
47 JlaGopatopHas pabota «HaGmoeHue

MUTO3a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha TOTOBBIX MUKpOTIpENapaTax)»
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KontponsHas padoraNe3 o teme

48 «KierouHbIit MeTaboIM3M U KIETOYHBIN
LIMKJID
49 OpraHusM Kak e{HOE 11eJI0e Karanor {myschool.edu.ru)
50 Txanu pacrenuii. Jlaboparopnas paboTa Katanor (myschool.edu.ru)
«M3ydyeHne TKaHEeH pacTCHUIN
TkaHU KUBOTHBIX U YEJIOBEKA. Katanor (myschool.edu.ru)
o1 JlaGopatopHas pabota «/3ydenne TkaHen
YKUBOTHBIX)»
Opransel. CucreMsl oprados. JlaboparopHast Katanor (myschool.edu.ru)
52 paborta «3ydyeHue opraHoB IIBETKOBOTO
pacTeHus»
53 Omnopa Tena opraHu3MoB. /[BikeHne KaTtanor (myschool.edu.ru)
OpraHu3MOB
[Intanue oprannsmos. [Inuranue Katanor (myschool.edu.ru)
54 TTO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenpHas cucTeMa 4enoBeKka
55 Jprxanue opranu3moB. JlpixaHue Katanor (myschool.edu.ru)
MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA
TpaHCOPT BEILIECTB y OPraHU3MOB. Katanor (myschool.edu.ru)
56 KpoBeHocHast cuctema mo3BOHOYHBIX
YKUBOTHBIX U YEJIOBEKa
57 BhlzIeNeHHe Y OpraHu3MOB. Katanor (myschool.edu.ru)
58 3anmTa y Opranu3MoB. Katanor (myschool.edu.ru)
NMmyHHas cucteMa yenoBeka
59 PaznpaxxumocTts 1 perymsnus y Katanor (myschool.edu.ru)
OpraHu3MOB
60 ['ymopainibHast peryasuus u SHI0OKpUHHAS Katanor (myschool.edu.ru)
CUCTEMa KUBOTHBIX U YEJIOBEKA
61 @opMbl pa3MHOKEHUSI OPraHU3MOB Karanor (myschool.edu.ru)
62 TT070BOE PA3MHOKEHHE Katanor (myschool.edu.ru)
63 Meiios Katanor (myschool.edu.ru)
I'ametorenes. O6pa3zoBaHue U pa3BUTHE Katanor (myschool.edu.ru)
64 MOJIOBBIX KJIeTok. JlabopartopHas paboTa
«3yueHune cTpoeHus MOJOBBIX KIETOK HA
FOTOBBIX MUKPOIpPENapaTax»
65 NunuBuayanbHOE pa3BUTHE OPraHU3MOB — Katanor (myschool.edu.ru)
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OHTOI'CHEC3

3akiazKa OpraHoB U TKaHEH U3

Katanor (myschool.edu.

ru)

66
3apO/IBIILIEBBIX JINCTKOB
Poct u pazButue xxuBoTHBIX. JIabopaTopHas Katanor (myschool.edu.ru)
67 paboTa «BrIsiBJIeHHE IPU3HAKOB CXOJICTBA
3apOAbIIEH MO3BOHOYHBIX KHUBOTHBIX)»
PasMHOkeHUE U pa3BUTHE PACTECHUM. Katanor (myschool.edu.ru)
68 Jlaboparopuas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTEHUID)
69 Hcropus cTaHOBIEHUS U pa3BUTHUSA Katanor (myschool.edu.ru)
TEHETHKH KaK HayKu
70 MoHoruOpuaHOE CKpEIIMBaHHE. KaTtanor (myschool.edu.ru)
71 MoHoTuOpHAHOE CKpEIIMBAHHE. KaTtanor (myschool.edu.ru)
Henonnoe noMuHMpOBaHueE. Katanor (myschool.edu.ru)
72 AHanu3upyrolee CKpeuBaHNue
Henonnoe noMuHMpoOBaHue. Katanor (myschool.edu.ru)
73 AHanu3upyrolee CKpeuBaHNue
JlurnOpuHOE CKpeInBaHue. 3aKOH Katasor (myschool.edu.ru)
74 HE3aBUCHUMOI'0 HACJIEAOBAaHUS IIPU3HAKOB
JlurnOpuHOE CKpeInBaHue. 3aKOH Katasor (myschool.edu.ru)
75 HE3aBUCHUMOI'0 HACJIEAOBAaHUs IIPU3HAKOB
Hucrpykrax o Th. JlaboparopHas padoTa. Katasor (myschool.edu.ru)
76 CocraBiieHHE 3JIEMEHTapHBIX CXEM
CKpEILLMBaHUS.
77 HeamnensHoe B3auMoelicTBHE I'€HOB. Kartasor (myschool.edu.ru)
78 XpoMOCOMHasl TEOPUST HACIEACTBEHHOCTH. Katanor (myschool.edu.ru)
79 Pemenne reneTnueckux 3azay. Katanor (myschool.edu.ru)
[IpakTnueckas padora Pemenue Katanor (myschool.edu.ru)
80 FEHETUYECKHUX 3a/1ay.
81 CueruieHHOE ¢ M0JI0M HacJIeJOBaHME. Katanor (myschool.edu.ru)
[Ipaktuyeckas padora CocraBineHue u Katanor (myschool.edu.ru)
82

AHAJIN3 POJOCIIOBHBIX YCJIOBCKA.
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83

HN3MeHYnBOCTD MpU3HAKOB. Brbl
U3MEHYUBOCTH

Katanor (myschool.edu.

ru)

84

MomudukanroHHas U3BMEHIHUBOCTh

Katanor (myschool.edu.

ru)

85

BapranunoHHbIi psa U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanmne 3aKOHOMEPHOCTEN
MOIM(UKATIOHHON H3MEHUUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

Katanor (myschool.edu.

ru)

86

HacnencrBennas nsmeHunBoCcTh. MyTanum.
MyrareHsl, ux BIMSHHUE Ha 3J0POBbE
YeJI0BEKA.

Kartanor (myschool.edu.

ru)

87

HacnencrBennas nsmeHunBoCcTh. MyTanuun.
MyrareHsl, ux BIMSHHUE Ha 3J0POBbE
4eJI0BEKa

Kartanor (myschool.edu.

ru)

88

T'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHast U3MEHYUBOCTD

Katanor (myschool.edu.

ru)

89

MyranuoHHas U3MEHUYUBOCTh. [IpakTnyeckas
pabota «Myrtamuu y a1po3oduib (Ha
TOTOBBIX MUKPOTIPETIapaTax)»

Katanor (myschool.edu.

ru)

90

3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoIiecca.
DONUreHeTHKa U MITUTCHOMHUKA

KaTanor (myschool.edu.

ru)

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraBieHue 1 aHaJIu3 POAO0CIOBHOI

KaTanor (myschool.edu.

ru)

92

MeToapl MENUITMHCKOU T'€HETUKN. 3HAUCHHE
MEJIMIIMHCKOM T€HEeTUKH B TIPEIOTBPAIICHUH
M JIEYEHNH I'eHEeTHYECKHUX 3a00JIeBaHuI
yeJjioBeKa

Katanor (myschool.edu.

ru)

93

KonTtponsHas padora Ned4 o teme
«Opranusm — eMHOE LEJI0E.)

94

OCHOBHBIE TIOHATHUS CEJICKIINH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHUN U OPOJI JOMALTHUX
KUBOTHBIX)»

Katanor (myschool.edu.

ru)

95

MeToap! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHne MeTo0B
CEJICKLIUU PACTCHUN»

Katanor (myschool.edu.

ru)

96

JlocTrKeHMs CeNEKINN PaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora

Katanor (myschool.edu.

ru)
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«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4E€HHE U UCTIOJIb30BAaHUE

Katanor (myschool.edu.ru)

97 1
TEHETUYECKUX PECYPCOB

98 buortexHonorus Kak Hayka U OTpacib 1 Katanor (myschool.edu.ru)
IIPOU3BO/ICTBA.

99 OcHOBHBIE HAITPABJICHUSI CHHTETUYECKOM 1 Katanor (myschool.edu.ru)
ouosorun

100 XpOoMOCOMHAsI U TeHHAs WH)KEHEPHUs 1 Karanor (myschool.edu.ru)

101 MenuuuHckre OMOTEXHOIOT NI 1 Karanor (myschool.edu.ru)

102 Hrorosas koHTpoJbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJIBLHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; moj

penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocBerienue

METOANYECKHUE MATEPUAJIBI VIS YAUTEJIA

VYyeOnuku, pabouue TeTpaIu, TUIAKAThI, CXEMBbI, MYJISIKH.

HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
shop.prosv.ru,
edsoo

KaTanor (myschool.edu.ru)

https://m.edsoo.ru/7f41c292

1) «Eaunas xomnekius [{udposbix O6pasoBarenbHbIx Pecypcos» (Habop mudpoBBIX pecypcoB

K yueOnnkam nuauu B.B.ITaceunuka (http://school-collection.edu.ru/).
2) www.bio.1september.ru— razera «buosorus» -nmpuIoKeHne K «1 CEHTAOPs.

3) http://bio.1september.ru/urok/ - Marepuanasl K ypoky. Bce pabGoThl, Ha OCHOBE KOTOPBIX
co3/laH calT, ObuIM OmMyOJMKOBaHBI B Tasere "buonorus". ABTopamu caiiTa mpojenaHa

Oombiiast paboTa MO0 CUCTEMATU3UPOBAHUIO Ta3€THBIX CTaTel ¢ y4ETOM IMIKOJIBHOM ydyeOHOU

nporpammsl 1o npeamety "buonorus".
4) www.bio.nature.ru — HaydHsle HOBOCTH OHOJIOTHH

5) www.edios.ru — Dioc — HeHTp AUCTAHITHOHHOTO 00pa30BaHUS
6) www.km.ru/education - y4eOHbIe MaTepualibl U ciioBapu Ha caite «Kupumt u Medoauii»

7) http://ebio.ru/ - Dnextponnbii yueOHUK «buonorus». CoaepKuT Bce pasieibl OHOJIOTHH:
00TaHUKY, 300JIOTHIO, AaHATOMHUIO ¥ (DU3HUOJIOTHIO YEIOBEKA, OCHOBBI IUTOJIOTHH U T€HETUKH,

9BOJIIONUOHHYKO TCOPHUIO H 3SKOJIOTHUIO. MoxeT OBITH PCKOMCHIOBAH YYalllUMCA UL

CaMOCTOSTEJIbHON PabOTHI.
8) https://resh.edu.ru/
9) https://www.mos.ru/city/projects/mesh/
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JIuer perncrpanun n3MeHeHuil k pado4eil mporpamMmme

NeNe
TIIT

[Hara
N3menenus

[Ipnuuna
U3MEHEHUs

CyTb U3MeHeHus

Koppexkrupyromue neicTBus
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