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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebrOMy nipeamety "buosorus" (manee - OUOJIOTHS) HA YPOBHE CPETHETO
obmiero oOpazoBaHus pa3padborana Ha ocHOBe DenepaibHOTO 3ak0HA OT 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemnuu mpenoiaBaHus
yuebHoro npeamera «bronorus» 1 OCHOBHBIX MOJIOXKEHHH (perepanbHoil paboueil mporpaMmbl
BOCITUTAHWSL.

Vueonsiii npeamet «buosorusy» yriyonéanoro yposus uzyuenus (10—11 knaccsl) siBisieTcst
OJIHMM W3 KOMIIOHEHTOB IpeaMeTHoW obnactu «EcrecTBeHHO-HayuHble npeameTs». CoriacHo
nonoxxkeHussMm ®I'OC COO npoduibHble ydeOHBIE NMPEAMETHI, M3ydaeMble Ha YIIIyOJIEHHOM
YpOBHE, SIBJISIOTCS crnocoboM muddepeHnnanu oO0ydeHUsT Ha YpPOBHE CPEAHETOo OOIIero
o0pa3oBaHUs U NMPU3BAHBI 00ECNEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPETHUM
o0mmM, cpeTHIM MPOo(EeCCHOHANBHBIM U BHICIIMM 00pazoBaHHeM. B To ke Bpemst KaxIblid U3
TUX Y4YEOHBIX TMPEAMETOB JIOJDKEH ObITh OPUEHTHPOBAH Ha IPUOPUTETHOE pELIEeHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATEIbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3aHHBIX C MpodopueHTanueit
oOyyaronuxcs ¥ CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, METUIIMHON, IKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM MJIH BOCHHBIM JICJIOM.

[Iporpamma mo yue6HOMY mipenmety "buonorus" maér mpencraBieHue O LeIU U 3aJadax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapMaHTHOE) MPEIMETHOE COJepkKaHHe, €ro CTPYKTYpUpOBaHUE IO pa3jesiaM H TeMmaw,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIe0BATEeIbHOCTh U3yUEHHUsI yUeOHOTo MaTepuala
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€i, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs. B mporpamMmMe mo OHMOJIOTHU pean30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPABICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OUOIOTHUECKUX
3HaHWUH, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTHYECKOT0 MBIIIJICHHSI, MPEACTAaBICHUIl O 3J0poBOM oOpa3e KU3HU, Ha BOCIHUTAHUE
OepeXKHOr0 OTHOIICHHS K OKpYyKarollel mpupoaHoil cpene. B mporpamme nmo 6Mojorum Taxxke
MOKa3aHbl BO3MOYKHOCTH y4eOHOro mnpenmera «buonorus» B peanuzarnuu tpedoBannii GI'OC
COO x mIaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yJibTaTaM 0OyueHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHOM AESITEITLHOCTH OOYYAIOUIMXCS MO
OCBOCHHUIO COJEep)KaHMSI OHOJOTMYECKOro 00pa3oBaHUs Ha YPOBHE CpelHEro ooOmiero
oOpaszoBaHwUsI.

VYueOusiii npeamer «buonorus» Ha ypoBHE cpelHero o0Iero oOpa3oBaHUs 3aBEpPIIACT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTUPOBAH Ha paclIUpeHHe U YriyOsjaeHne 3HaAHUMA
oOyuaromxcs o >KUBOH MPHUPO/Ie, OCHOBAX MOJIEKYJIIPHOM U KIIETOYHOM OMOJIOTHUH, SMOPUOJIOTUH
U OWOJIOTUM PaA3BUTUA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YUYEHUS H
9KOJIOTHH.

Nzydenne yuebHOTO mpeamera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY 00yYaroIuXxcs K HOCIeYIOLEMY MOJTy4eHHI0 OMOJIOTHYEeCKOro 00pa3oBaHus B By3ax
U OpraHM3alusX CperHero MpogdeccuoHaIbHOro o6Opa3oBaHuss. OCHOBY €ro cojJep:KaHus
COCTaBIIIET cHUCTEeMa OHOJIOTUYECKMX 3HAHWM, MOJYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIMMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3/eioB OWOJIOTMM Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 xaccax 3Tu 3HaHHS TMOTYJarOT pa3BUTHE. Tak, pacIIMpPEHbl U YIITyOIEHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHUOax, OaKTepusx, OpraHu3Me UeJOBeKa,
o0MmMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
MIPUKJIATHOTO U TIOMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI IS
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C



COOTBETCTBYIOLIUMH 3HAHUSMU, TTOJTYYCHHBIMU OOY4aIOIUMUCS MPH U3Yy4eHUU QU3NKU, XUMUH,
reorpadgun U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydyebHomy mpeametry "buosorus" otpaxaeT CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, HM3Yy4aroTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHBbIE /ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHM3alliy,
9BOJIIOIIMM OpPraHUYECKOTO MHpa Ha 3emile, COXpaHEHHs] OHOJIOTMYECKOro pa3HooOpa3us
wranetsl. Tak, B 10 Kiacce M3yd4alOTCsl OCHOBBI MOJICKYJSIDHOM M KIIETOYHOH OHOJIOTHH,
SMOPHOIOTHN U OMOJIOTHH PAa3BHUTHUS, TCHETUKU M CEJICKIIUHN, OMOTEXHOJIOTHH U CHHTETHYECKON
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcss 1O OOTaHWKE, 300JI0TUH, aHATOMHH,
¢usnosorun yenoseka. B 11 kmacce M3ydaroTcsi HBOJIIOLMOHHOE YUE€HHUE, OCHOBBI HKOJIOTHH U
yueHue o ouocdepe.

YueOHblii mnpeamer «buosnorus» mnpusBaH OOECHEUUTh OCBOCHHE OO0Yy4arolIMMHCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, WJEH, NPUHIMIIOB W TIPAaBWI, JISKANIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO!l KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOroo0Opasuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIUH, OMOILEHO3a, 3KOCHCTEMBI, O BbIAAIONINXCS
HAYYHBIX JOCTIDKEHUSX, COBPEMEHHBIX HCCICIOBAaHUSIX B OHMOJIOTHH, TPHKIAIHBIX aCIEKTax
OMoJOrMYecKux 3HaHUM. J[s pa3BuUTHS U HOJAEpKaHUS MHTepeca 00ydarolmuxcst K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKaHUHU MTPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHHUS W PAa3BUTHS TOW WM WHOM
o0iacTi OMOJIOTHH, BKJIAIOM OTEUYECTBEHHBIX W 3apYOEKHBIX YUEHBIX B PEUICHHUE BaXKHEUIIMX
OMOJIOTMYECKUX U 9KOJOTHYECKHUX MPOOIIeM.

Henb uzyuenus yue6Horo npenmera «buonorus» Ha yriyOia€HHOM YpOBHE — OBJaJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OPTaHU3aI[MH J>KUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHHe YMEHUN UCII0JIb30BaTh ATH 3HaHUA B ((OPMUPOBAHUU MHTEpeca K
omnpenenéHHo obmactu MpodecCHOHATBPHOM NEATEIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WM K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

Joctrmxenue 1ienu u3ydeHus ydyebnoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE
obecrieunBaeTcs PelIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YUYaIOLTUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOPUSIX, KOHIICTIHMAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U IpaBUIIaX, COCTABISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa; O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIETKA, OpPraHu3M, MOMyMslus, BUI, OHOreoleHO3,
o6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HCCIIEI0BAHUAX B OUOJIOTUH;

O3HAaKOMJICHHE  OO0ydJaromMxcsi C  METOJaMU  TO3HAHUA  KUBOW  MPUPOJIBI:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (MOJIEKYIPHOM M KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHKU U CEJICKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJICOHTOJOTHH, OSKOJOTMH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEICHUs
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupoje (HaOmoJeHHe, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJIcHUE OOYYaAIOIIUMUCS YMEHHUSIMHU: CAMOCTOSATEIbHO HAaXOJAWUTh, AHATM3UPOBATH H
WCI0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALINIO; TIOIH30BATHCA OMOJIOTUYECKON TEPMUHOIOTUEN U
CHUMBOJIMKOH; YCTaHABJIMBATh CBSI3b MEX/ly pa3BUTHEM OMOJIOTUH U COLIMATBHO-IKOHOMHUYECKUMHU
1 9KOJIOTUYECKUMU MTPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATD ITOCIIEACTBUS CBOEH JIEITETLHOCTH IO
OTHOLIEHUIO K OKpYXKAalolled MNpUPOJHON cpele, COOCTBEHHOMY 3/I0POBbI0 U 3JI0POBBIO
OKpYXaloIUX JIFoel; OOOCHOBBIBATH W COOMIOAATH Mepbl MPO(UIAKTUKH HH(EKIUOHHBIX
3a00JIeBaHM, NpaBUja TOBEAEHUS B NpHUpojae U obecrieyeHHs Oe30MacHOCTH COOCTBEHHOM
KHU3HENIEATEIPHOCTH B YPE3BBIYAMHBIX CUTYallUSX NPUPOIAHOTO M TEXHOTEHHOI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BuTHE Y 0Oy4aromuXcsi WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCSA OTKPHITUSMHU U COBPEMEHHBIMU HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelmaemMbpIMU €10 Mpo0JieMaMH, METOJIOJIOTHEeH OWOJIOTHYECKOTO HCCIIEAOBAHMS, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJCIMPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTAaHUE y OOYUYaIOMIMXCSI [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOJE B IIEJIOM H K
OTHCNbHBIM €€ OO0BbEeKTaM M SBJICHUSAM; (POPMHUPOBAHUE HKOJIOTUYECKOHM, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHne 00yJaroImUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPHPOJIOTIOIE30BAHIN
(cobmofenne TpaBWII TOBENEHHS B MPHPOJE, OXpPaHbl BHUAOB, 3KOCHCTEM, Ouocdeps),
COXPAHEHHUU COOCTBEHHOI'O 3J0POBbSl U 370POBbsSl OKPYKAIOWIUX JroAeH (coOnroneHus Mmep
npodurakTuky 3a00JIeBaHMi, 0OecrieueHrne 6€30MaCHOCTH KU3HEACATEIIEHOCTH B YPE3BbIYAITHBIX
CUTYalUsIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHMS OMOIOTHYECKUX
3HaHUN U YMEHHN B MIOBCEJHEBHOM JKNU3HU;

CO3JaHME YCJIOBUH JUIsI OCO3HAHHOTO BbIOOpa OOYYaAIOUIMMUCS HWHAWBUYaTbHOM
00pa30BaTeNIbHON  TpaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoueMy MNpopecCHOHATbHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHAWBUAYAIBHBIMH HMHTEpECaMU U TOTPEOHOCTSIMH
peruoHa.

OOmiee 4yuCIIO 4YacoB, OTBEJIEHHBIX Ha M3ydeHHE OHOJOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero oopasosanusi, coctapinseT 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Heieno),
B 11 xmacce — 102 gaca (3 4yaca B HezIemio).

OT16op opraHu3aMOHHBIX POPM, METOJIOB U CPENICTB OOYUCHHST OMOIOTHN OCYIIECTBIISCTCS
c y4€ToM CHenu(HUKH ero COJAepKaHWs W HAINPABICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOTO
00pa3zoBaHus B OpraHU3ANMIX CPEAHETO MPO(PECCHOHATBEHOTO U BBICIIET0 00pa30BaHMUS.

OO0s13aTeNIbHBIM YCIOBHEM MpU OOy4eHUH OMOJIOTMHM Ha YriayOJIEHHOM YpPOBHE SIBISIETCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYEeCKuX paboT. Takke ydacThe o0Oy4aromuxcsi B
BBITIOJTHEHUH IIPOEKTHBIX U y4eOHO-HCCIEI0BATENBCKUX paOOT, TEMATHKA KOTOPBIX OIPEAEsIeTCs
YUUTENIEM Ha OCHOBE UMEIOIUXCS MAaTEPHAIIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPHUPOIHBIX
YCIOBHIA.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

CopepxaHue  MPOrpaMMbl,  BBIJEJICHHOE KYpCU8OM, HE BXOAUT B  IMPOBEPKY
rocyfaapcTBeHHoO# urorooi arrecranuu (I 1A).

Tema 1. Bbuosiorusi kKak Hayka

CoBpemeHHast 6UoJOTHUsSI — KOMIUJIEKCHas: Hayka. Kparkas ucTopusi pa3BUTHSI OMOJIOTHH.
buonoruueckne Hayku M u3ydaemble UMHU mpoOnembl. DyHmaaMeHTanbHBbIC, NPUKIAAHBIE U
MTOMCKOBBIEC HAYYHbIE UCCIIEOBAHMSI B OMOJIOTHH.

3nauenue Ouosiorud B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTUHBI
mupa. [Ipodeccun, cBszannbie ¢ Ouonorueil. 3HaueHue OMOIOTUN B MPAKTUYECKOM AEITETbHOCTH
YeJI0BEKa: MEIUIMHE, CEJIbCKOM X031 CTBE, IPOMBILILIEHHOCTH, OXPaHe IMPUPOIBL.

JdeMoHcTpanuu

Hoptpetsl: Apuctorens, Teodpact, K. Jlunnet, XK. b. Jlamapk, Y. [lapsun, V. 'apseii,
I'. Mennens, B. U. Bepnaackuii, WM. II. IlaBnos, M. W. Meunukos, H. H. Basunos, H.
B. Tumodeen-Pecorckuii, [x. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabauiel u cxembl: «CBsA3b OMOJIOTUU C IPYTUMH Haykamuy», «CrucreMa OMOTOTHUYECKUX

HayK».

Tema 2. 7KuBble cucTeMbl U X U3yYeHHE



JKuBbIe cCTeMBI Kak MpeaMeT u3ydeHus Onosioruu. CBOKWCTBA KHUBBIX CUCTEM: STUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTb, CIIOXKHOCTb M YHNOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CaMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3alyM >KUBBIX CHCTEM: MOJICKYJIAPHBIM, KJIETOYHBIM, TKaHEBBIN,
OPraHu3MEHHBIN, MOMYJISIIUOHHO -BUA0BOM, 3KOCUCTEMHBIN (6MOTeOIICHOTUYECKUIA ),
ouochepusiid. [Iporeccsl, mpoucxoasmuye B KHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kuzup kak opma cymiecTBoBaHus Matepun. Hayku, u3ydaromne >KMBbIle CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alIMHU.

N3ydeHnne XuBBIX cucTeM. Metojpl Onosiormueckoi Hayku. HaOmrogeHue, u3MepeHue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHMOW M HE3aBUCHUMOM
nepemeHHoM. IlnanupoBanme skcnepumenta. [locranoBka u mpoBepka rumore3. Hynesas
runote3a. [lonstue BeIOOpKU U €€ JO0CTOBEPHOCTh. Pa3dbpoc B Omosornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTAaTOB. [[pUUMHBI UCKAKEHUS PE3YJIbTATOB HKCIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TPU3HAKK JKU3HU», «DBHOJIOTHYECKHE CHCTEMBI»,
«CBONCTBA KUBOU MaTepum», «YPOBHH OPraHU3ALNN KUBON MPUPOAbD, «CTpOEHUE KUBOTHON
KJIETKN», « TKaH! )KUBOTHBIX», «CHCTEMBI OPTraHOB YEI0OBEYECKOT0 OPraHu3May, «bHoreoneHos»,
«buocdepay, «MeTo1bl U3ydeHUSI JKUBOU MPUPOIBI.

OOGopynoBanue: 1abopatopHoe  O0OpyIOBaHHWE I TMPOBEACHHUS  HAOJIOJICHHM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTHyeckasi padora «/Icnosp30BaHNe PA3IUYHBIX METOJOB NPU H3YyYEHUU KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-(QyHKIIMOHATbHAS €IUHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Pab6oter P.I'yka, A.JleBenryka. Knerounass teopus (T.IlIBann, M. lIneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOpUH.

MeTopl MOJIEKYNISPHON W KJIETOYHOM OHOJIOTHH: MHKPOCKOIUS, XpomaTorpadus,
anekrpodope3, METOJ  MEYEHBIX aToMoB, Au(depeHnnaIbHOoe UEHTpUGyrupoBaHue,

KyJTbTUBUPOBAHUE KJICTOK. M3yueHue QuxcuposanHvix Klemox. DIIeKTpOHHAs
MHUKpOcKonus. Kongokanvras mukpockonus. Bumanvrnoe (npusicusHennoe) uzyuenue Kiemox.
JdemoHcTpauuu

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

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOI, «JIEKTPOHHBIH MHKPOCKOM», «McTopus
Pa3BUTHS METOJ0B MHUKPOCKOITHI.

OO0Gopy/ioBaHUE: CBETOBONH MHKPOCKOI, MHUKpPOIIpPENapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKTepPHAITBHBIX KJIETOK.

IIpakTnyeckass padora «l3yueHue MeTonOB KIETOYHOUW Ouonoruu (xpomatorpadus,
anekTpodopes, nupdepenmansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi OpraHu3anusi KJIeTKH

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTBL. Boja u e€ poib
KaK pacTBOpUTENS, pearcHTa, y4aCcTHe B CTPYKTYPUPOBAHMM KIIETKH, TEILIOPETYIISALHH.
MuHepanbHbI€ BellleCTBa KJIETKH, UX OMoJoruyeckas poiib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Oprannyeckue BellecTBa KJIETKU. buonornueckue noanMepsl. beiaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenxoBod Mousiekynbl. IlepBuunas crpyktypa Oenka, menTuiHas
CBsi3b. BTopuuHnas, TpeTn4Has, 4yeTBEepTUYHAs CTPYKTypbl. [leHarypaumsa. CBoiicTBa O€JKOB.
Knaccugukamus 0enkoB. buonoruueckue GpyHkumuu 6enkoB. [lpuonul.



VYraeBonsl. MoHOCaxapuabl, TUCAXapHIbl, OJUTOCAaXapHubl W moymcaxapuabl. OOmuit
IUIaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOMCTBA yIieBOAOB. buonornyeckue ¢GyHKIUU
yIJIEBOJIOB.

Jluuasl.  'mapodunbHO-TUApOodOOHBIE  cBoicTBa.  Kilaccudukanms — JTUMHIOB.
Tpurnuuepuasl, Gochoaunuasl, BOCKU, cTepouisl. buonorndyeckue GpyHkmun munuaoB. Oomme
CBOWCTBAa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenue HykienHOBBIX KHCIOT. HykiaeoTusl.
[Mpunnun komiuiementapaoctu. IIpasuino Yapradda. Crpykrypa JHK — nBoifnas crmpasib.
Mecronaxoxaenue u ononorndeckue pynkuuu JJHK. Bugsr PHK. @ynkiun PHK B kietke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonornyeckue
¢byakuun  AT®. BoccraHOBIEHHBIE TEPEHOCUMKH, WX (QYHKIUU B  KJIETKe. /pyeue
HYyK1eo3uompugochamol (HT®). CexBeHupoBaHue JHK. Memoowt 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouosiorusi: OMOXHMHUYECKHUE U OMOPU3NYECKUE HUCCIIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl —Ouomoliekyn. Moodenuposanue cmpykmypol u  @QYHKYui
OUOMONEKYT U UX KOMNIeKco8. KomnblomepHulil Ou3atii u opeanuyecKuti cCunmes OUOMONIEKYI U Ux
HEenpupoOoHbLX AHAN0208.

JdeMoHcTpanuu

[Moptpertsr: JI. [Tonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep,
C. Ilpy3unep.

/lnarpammel: «Pacnpenenenue XMMHUYECKHX JJEMEHTOB B  HEXHBOW  IPHUPOJIEN,
«PacrmpeeneHne XUMUYECKHX JIEMEHTOB B )KMBOM TIPUPOJIEN.

Tabmuiel u cxeMmsbl: «Ilepronuyeckass Tabnuila XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «BemiectBa B cocTaBe Opranu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYpBI O€IKOBOW MOJICKYIbD», «CTPOCHHE MOJEKYJ YrieBOI0B», «CTpoeHHE MOJIEKYI
munuaoBy, «HykiienHoBbIe KUCIOTBDY, «CTpoeHrne MOJEKYIbl ATD.

OO0opynoBaHue: XUMUYECKas TOCy/1a 1 000pyI0BaHUE.

Jla6opaTopHasi padora «O0HapyxeHHe OETKOB C IOMOIIbIO KAU€CTBEHHBIX PEAKIIHI.

JlabopaTopHas padora «/ccneqoBanue HyKIIEMHOBBIX KUCIOT, BBIIEJIECHHBIX U3 KIIETOK
Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKUUM KJIETKH

Tumer k1eToK: ’yKapuoTHUECKas U MpokapuoTHueckas. CTpyKTYpHO-(pYHKIMOHAIbHBIC
00pa3oBaHuUs KIETKH.

CrtpoeHne mpoKapuoTHYECKOW KieTku. KiletouHas creHka Oakrtepuil W apXxeil.
Oco0eHHOCTH CTPOEHHS TeTepOTPOPHON U aBTOTPO(DHON MPOKAPUOTUUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOIIEHO32X.

Ctpoenue u GpyHKIMOHUPOBAHUE 3YKAPHOTHUYECKOH KieTKH. [1na3maTnyeckas memOpaHa
(mnazmanemma). CrpykTypa Miia3MaTHyeckoil MeMOpaHbl. TpaHCHOPT BelIeCTB 4Yepe3
IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOnerdyénHas nupQys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynpoHunaemocts meMmOpanbl. PabGora
HaTpUI-KaJIMeBOro Hacoca. DHJIOLUTO3: MUHOUTO3, paronnuTo3. Jk3o1uTo3. Kierounas creHka.
CrpykTypa 1 (yHKLINHU KIETOYHONW CTEHKH PACTECHU, TPHOOB.

Hutormasma. Lutozons. Lutockener. JIpwkeHue nutoruiazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHBbIE OpraHOU/AbI KJIeTKH: 3HAominazmarndeckas cetb (OIIC), anmapart [Nonbku,
JIM30COMBI, UX CTpOoeHHe W (PYHKIUH. B3auMOCBS3b OJHOMEMOpPaHHBIX OPTraHOWJOB KIIETKH.
CtpoeHne TpaHYISIpHOTO peTUKyiIyMma. Mexanusm Hanpasnenus oeikose 6 OIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOUHBIX  MeMOpaH. [Imankuit  (arpaHyssipHBIi)
sHJI0TIa3MaTHUecKuil petukynyMm. CekpetopHast ¢yHkuus anmapata [ombmxu. Moougurayus



benxos 6 annapame I onvoacu. Copmuposka benkos ¢ annapame I 01v0scu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KiIeTok. Kierounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHouAbl KIETKUA: MHUTOXOHJPUH, IIACTU.BL. [Ipoucxodrcoenue
mumoxonopuit u naacmuod. Cumobuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMU  MHUTOXOHApPHA W TwacTui. llepBuuHBIC, BTOPUYHBIE M  CJIOKHBIE ILIACTH]IBI
(OTOCHHTE3UPYIOIIUX  JYKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOTIACTBI  BBICIIMX
pacTeHui.

HememOpannsie opranouss! kietkun CTpoeHne U (yHKIMKM HEMEMOpPAaHHBIX OPTaHOMJIOB
KJIETKH. PuGocomel. IIpomescymounvie  uramenmsoi.  MukpoduiaMeHTsl. Akmunogvle
Mukpogpunamenmosi.  MBIIICUHBIE  KICTKH. AKMUHOBblE —~ KOMNOHEHMbl  HeMbIULEeUHbIX
ka1emok. Mukpotpy6ouku. Knerounsnii nientp. CTpoeHHe W ABMKEHHE XKTYTHKOB U PECHHYEK.
Muxkpotpy6ouku ruTorniasmel. Llentpuons. berku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmwie 6enxu.

Anpo. O6onouka sapa, XpOMaTHH, KapHOIlJIa3Ma, SIPBIIIKYA, UX CTPOCHUE U (DYHKIIUH.
SAnepusiii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacloOkKEeHHE XPOMOCOM B MHTep(ha3HOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpoMaTuHa — TUCTOHBL. /[unamuka SA0epHOU
0007104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie BrmoueHus. CpaBHUTeNbHas  XapaKTEpUCTUKAa  KIETOK  J3YKapHOT
(pacTuTeNnbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

IMoprpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHHE DSYKApUOTHUUECKOW KIETKH», «CTpoeHHe KUBOTHOU
KJIETKN», «CTpOEHUE paCTUTEIBLHON KIETKW», «CTpOEHHE MUTOXOHIApUNY, «SAnpo», «CtpoeHune
MIPOKAPUOTHUECKON KIETKI.

O6opynoBaHue: CBETOBOI MHUKPOCKOI, MHKpPOIpENnaparbl PacTUTEIbHBIX, KMUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepHaIbHbBIX KIETOK.

JladopaTopHas pa6ora «/3ydyeHne cTpoeHus KIETOK Pa3IMYHbIX OPraHU3MOBY.

IMpakTnyeckas pa6ora «/3ydyeHue CBONCTB KIETOUHON MeMOpaHbD».

JlabopaTopHas padora «/cciaenoBanue miasMonan3a U JCIUIa3MOJIN3a B PACTUTENIbHBIX
KIIETKaxX».

IIpakTnueckas padora «/3ydyeHue ABMKEHHS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BellecTB U NMPeBpallleHUE IHEPTUN B KJIETKe

AcCCUMWISIIIASA U JUCCUMIIISIIIUSL — JIBE CTOPOHBI MeTa0ou3Ma. TUrbl 0OMEHa BEIIECTB:
aBTOTPOGHBIN U TeTepoTPODHBIA. YUyacThe KHCIOpOoa B OOMEHHBIX MPOIeccax. JHEPreTUIecKoe
oOecrieuenue kietku: npepamienne AT® B 0OMeHHBIX mporieccax. DepMEHTaTUBHBIN XapakTep
peakimii KJIETOYHOro Metaboiu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBHSL.
KodepmenTsl. Otauuunsi GepMEHTOB OT HEOPTaHMUYECKMX KaTalIM3aTOPOB. BelKu-akTUBATOPHI U
OCJIKU-UHTMOUTOPBI. 3aBUCHUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEAKIHMA OT Pa3IHYHBIX
(hakTopoB.

[lepBUYHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. POoTOoCUHTE3. AHOKCUCEeHHbIU U
oxcucennvlll  pomocunmes y  6axmepuil. Ceemocobupaiowue nueMeHmvl U NUSMEHMbl
peakyuonrozo yeumpa. Ponb xmopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
dazpl. @omoovixanue, Cs, C+ u CAM-munst ¢pomocunmesa. IlpoaykTUBHOCTH (PoTOCHHTE3A.
Bnusinue pa3nuyHbeIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPU(PHUIUPYIOIINE
OakTepuu, kene300aKTepun, cepodaKkTepun, BOJOPOIHbIE OakTepuu. 3HaUeHNEe XeMOCHHTE3a.

AnaspoOHble opranu3mbl. Bunel 6posxenus. [TpoxykTsl OpoxkeHHs U UX UCHOJIb30BAHUE
YeJI0BeKOM. AHa’pOOHBIE MHUKPOOPIaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
00J1e3HEH.



AdpoOHBIE OpraHu3Mbl. JTalbl SHEPreTHYeckoro ooOmeHa. IloAroToBUTENBHBIN ATar.
['mukosn3 — 6ECKUCIOPOIHOE PACIEIICHUE TIIFOKO3BL.

Buonornyeckoe oKuciieHHE, WM KJICTOYHOE JIbIXaHue. Poib MUTOXOHIPUI B MpoIeccax
OMOJIOTUYECKOTO OKHUCIICHUSL. [Muxnnueckue peakuuu. OxucnurenpHoe
dbochopunupoBanue. Juepeus memopannoeo epaduenma npomonos. Cunmez AT®@: paboma
npomonnot AT®-cunmasvl. llpeumyiecTBa a’poOHOTO ImyTH oOOMEHA BEMIECTB MEPen
aHa3pOOHBIM. DPPEKTUBHOCTH SJHEPIETUIECKOTO 0OMEHa.

JdeMoHcTpanuu

Hoptpetst: k. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCUHTE3Y, «IDHEpreTudeckud oOMen», «buocunrtes Oenkay,
«Ctpoenue GpepMeHTa», «XeMOCHHTE3Y.

O06opynoBaHme: CBETOBO MHUKPOCKOII, 000pY0BAHUE ISl TPUTOTOBIICHHS TIOCTOSTHHBIX H
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi padora «l/3yueHue KaTamuTHUYECKOW AakTUBHOCTH (EpMEHTOB (Ha
MIpUMEpPe aMUITa3bl WIH KaTaja3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (epMEHTATHUBHOIO pACHICIUIEHUs MEpOKCUAA
BOJIOPO/JIa B PACTUTEIIBHBIX U )KHBOTHBIX KJIETKAX).

JladopaTopHasi padora «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE IPOLECCOB OPOKEHUS U JAbIXAHUSD.

Tema 7. HacieacrBennasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuuHoro cuntesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTe3a. Peanmmsamms HacnenactBeHHOW uWH(opmanuu. ['eHeTHYecKuWii KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuublid cuHTe3 PHK. [IpuHUMOB TpaHCKPUINIIMK: KOMIUIEMEHTAPHOCTb,
AHTUMNAPALIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue Tpancnopteix PHK B OmocunTe3e Oenka. YcioBust
onocuHTe3a O6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OMocuHTE3Ee Oerka.

Cospemennvie npeocmagienus o cmpoenuu 2enog. Opranusanus reHomMa y npokapuoT U
9yKapuoT. Perymsius akTUBHOCTM TeHOB y mpokapuotT. [mmnore3a omepona (. XKakoo,
XK. Mano). Monekynsapuele mexanusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius 0OMeHHBIX MpolieccoB B KieTke. Kiietounslil romeocTas.

Bupychl — HeksieTounble (pOpMBI KU3HU U 00urarHele napasutbl. CTpoeHHe MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnennwvii yukn [[HK-coodepacawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pesepmasad,
unmezpasa.

Bupychble 3aboneBanHusi yenoBeKka, KHBOTHbIX, pactenuii. CIIN, COVID-19,
COILIMANIbHBIE U MEULIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmezpayus u ananuz 6orvuiux maccugos («bigdata») cmpykmyphuix
buonoeuveckux oanHvix. Hanomexnonoeuu 6 buonocuu u meouyune. lIpoepammupyemoie yHxkyuu
oenkos. Cnocobvl 00cmasKu i1ekapcms.

JdemoncTpanuu

Hoptperst: H. K. Konbuos, JI. . UBanoBckui.

Tabmuiel  u cxeMmbl: «buocunTes Oenkay, «l'eHeTmdeckuii Kkoa», «Bupycs,
«bakTepuodarmy.

IIpakTnuyeckas padora «Co31aHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBIN UK KJIETKH
Knerounsrii ki, ero mepuonsl u perymsanus. Mutepdaza u mutos. OcobeHHOCTH
mpolieccoB, mpoTekaronux B uHTepdase. [loaroroka kietku K aeneHuto. [IpecuHTeTnueckuit



(MOCTMUTOTUYECKUI), CHUHTETUYECKMM M TOCTCUHTETUYECKHH (MPEMUTOTUYECKHUIT) IMEPUOIbI
uHTEep(ha3bl.

Marpuunsiii  cunte3  JHK -  pemmukanusa. [lpuHnunsr  permmkanmu — JIHK:
KOMILJIEMEHTAPHOCTh,  IOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPaLUIEIbHOCTh. MexaHu3M
perumukanuu JIHK. Xpomocomsbl. Ctpoenue xpomocom. TernoMepsl u Teiomepaza. XpoMOCOMHBIN
Ha0Op KJIETKH — KapuOTHIl. [IUIIOMIHBIN M ramiougHbIii HAa0Opbl XpoMocoM. ['oMoornuHbIe
XpoMocoMmBl. [10710BbIE XPOMOCOMBI.

Jlenenue xnerku — Muto3. CTazuum MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. THIbI
muto3a. Kapuokunes u nutokunes. buonoruueckoe 3HaueHne MUTO3a.

Perymsimuss mutoTHyeckoro mukia kieTkd. IIporpammupyemas kieTouyHas rudenp —
aromnTo3s.

Knetounoe siipo, XxpoMocoMbl, GyHKIIMOHAIbHAsi TeHOMUKA. Mexanuzmbl nponughepayuu,
oughepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposasn knemrxay — ououngopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuubl U cxembl: « KU3HEHHBIM HUKIT KIETKH», «MuTo3», «CTpOCHHE XPOMOCOMY,
«Perumukarnus JIHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpompenaparbl: «MuTo3 B KieTKaxX KOpEIIKa
JIyKay.

Jla6opaTopHasi padora «/3ydeHne XxpoMOoCOM Ha TOTOBBIX MUKpOIIpenaparax.

JlabopaTopuasi pa6ora «Habmonenne MuTO3a B KJIETKaX KOHYMKa KOpEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpEIIapaTax)y.

Tema 9. Ctpoenue n GQyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3zMoB. OJHOKJIETOYHbBIE, KOJOHHAJBHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OTHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIIETOUHBIE BOJIOPOCIH, Apyrue npoTucTthl. KosoHuanbHbie
OpraHU3MBI.

B3aumocBs3p yactell MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBbHBIX TKaHEH: oOpa3oBaTesibHAs, MOKPOBHA,
MIPOBOJIAIIAsL, OCHOBHAsI, MexaHu4yeckas. OCcoOOEHHOCTU CTpoeHHs, GYHKUUNA U PACHOJIOKEHUs
TKaHEW B OpraHax pacTeHUH.

Tkanu IKMBOTHBIX W 4YeloBeKa. THIMBI JKUBOTHBIX TKaHEH: ANHUTEIHAlIbHASA,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIOKEHUS
TKaHeW B OpraHax >KMBOTHBIX U YeJIOBEKa.

Oprasbl. BereraTuBHbIe 1 reHepaTUBHBIE OpraHbl pacTeHHil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U yenoBeka. DyHKIMU OpraHoB U CUCTEM OPTraHOB.

Omnopa Tena opranusmMoB. Kapkac pacrenuit. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIl 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COETUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. [IBMKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBO€, pECHUYHOE. J[[BI)KeHHE MHOTOKJIETOYHBIX PACTeHHWIl: TpPONMU3Mbl WU HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIleuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Iuranne opranu3moB. [lornoimienne BOJbI, YTIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussmu. Ilutanue >KUBOTHBIX. BHYTpUIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHE.
[luranre MO3BOHOYHBIX KMUBOTHBIX. OTAENbI MUIIEBAPUTEIBLHOTO TpakTa. llumieBapuTenbHbIE
xenes3bl. [IumeBaputenbHas cucremMa 4eaoBeKa.



Jpixanue opranu3moB. Jlprxanue pacteHuil. Jlprxanue ;kuBoTHBIX. uddy3us razoB uepe3
MIOBEPXHOCTh KiIeTKU. KoxkHoe napixaHue. JlprxaTenbHas MoBepXHOCTh. JKabepHoe u n€rouyHoe
nbIxaHue. JIpIxaHuMe IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCIIO)KHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTesibHas cUCTeMa 4ejoBeKa. MexaHu3m
BEHTHJISALUY JIETKUX Y ITUI] U MiIEKONUTaomuX. Perymsanus apixanus. [{prxarenbubie 00bEMBI.

Tpancnopr BemeCTB y OPraHW3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHHU. TpaHcrmopt
BEIIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHocHas cucTeMa o3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOCylbl M KpoBb. Kpyru kpoBooOpaiieHus.
DOBOJIIOLMOHHBIE YCJIOKHEHUSI CTPOEHMSI KPOBEHOCHOM CHCTEMBI IMO3BOHOYHBIX >KMBOTHBIX.
Pabora cepaiia u e€ perymnsius.

Beinenenne y opranusmoB. Beinenenue y pacreHuil. Beinenenue 'y  JKMBOTHBIX.
CoxkpaturtenbHble Bakyosnu. Opransl BbiaeneHus. unpTpaiiys, cekperus u o0paTHOE BCachbIBaHUE
KaK MEXaHHU3Mbl paboOThl OpraHoB BbIIeIeHUS. CBs3b TMOJOCTH Tella C KPOBEHOCHOW U
BBIJICNIUTENIBHON cHUCTeMaMu. BbljienieHne y IM03BOHOYHBIX JKMBOTHBIX M 4yesoBeka. llouku.
Crpoenue u pyHkunoHupoBanue HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX opraHu3mMoB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3alIuTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. Cpeacrsa naccuBHOM U
XUMHUYECKOU 3aIUTEI. DUTOHIIUEL.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M X MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or OonesHeil. VMmmyHHas cucrema denoBeka. KIleTOUHBI M TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBIM  cnenuduyeckuii  UMMYyHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHOro nmmyHurera (I1. Dpmux, @. M. beprer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTte M perymsinuss 'y OpPraHu3MoB. Pa3apaXuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh M peryndnusi y pacteHuid. PocToBbIe BellecTBa U HX
3Ha4YEHHUE.

HepBhnas cucrema u pedriextopHas perynsuus y >KUBOTHBIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pednexropnas ayra. besdycioBHbie u
YCIIOBHBIE pe(IeKCHI.

['ymMopanbHas perynsiuuss M SHAOKPHHHAs CHUCTEMa XUBOTHBIX M 4esoBeka. JKenesbl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3b HEpPBHOM U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JdemoHcTpauuu

Hoptper: U. I1. [1aBnos.

Tabauiel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOYHBIE BOJOPOCIHY,
«bakrepun», «lIpocrelimne», «OpraHbl LBETKOBBIX pacTeHuid», «CHCTeMbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHM pacTeHuiD,
«KopueBbie cucrembl», «Ctpoenue credns», «CTpoeHHe ITHCTOBOW IUIACTUHKWY», «TKaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenvHas cucremay», «KpoBeHOCHass cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucreMay,
«BplienuTenpHas cucremMa», «JHIOKpUHHAsA cucrema», «CTpoeHue MbIuiby», «MMyHUTETY,
«Kumeunonosnoctusie», «Cxema nuTaHusl pacteHui», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHUE H0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cuctema msrymkun», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBHas cucrema nruny, «HepBHas cuctemMa MIIEKONUTAIOLIUX,
«HepBHas cucrema yenoBekay», «Pediexcy.

O06opyioBaHKe: CBETOBOM MUKPOCKOI, MHUKpPOTpEnaparbl OJHOKIETOUYHBIX OPraHU3MOB,
MHUKpOIpenapaTsl TKaHel, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3eMILISPhl KOMHATHBIX PACTEHUH, TepOapuu pacTeHUN pa3HbIX OTIENIOB, BIaXKHBIE MIpemapaTsl
KUBOTHBIX, CKEJIETHI M0O3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
00opy0BaHuE JUIsl IEMOHCTPALIMH TTOYBEHHOTO U BO3/YIIIHOTO MUTAHUS PACTEHUH, pacIlerIeHus




Kpaxmasa 1 OelKoB MoJ AeiicTBUeM (hepMEHTOB, 000PyIOBaHHE ISl JEMOHCTPAIMU OMBITOB TI0
U3MEPEHUIO JKU3HEHHOM EMKOCTH JIETKUX, MEXaHMW3Ma JIbIXaTEIbHBIX JBW)XKCHHUM, MOJEIU
TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN PACTCHUI».

JlabopaTopHas padora «/3ydyeHne TKaHE! KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne OpraHoB IBETKOBOTO PACTCHU».

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTaHU3MOB

DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIIF0Yasi BEreTaTUBHOE) U 10JI0BOE. Bupl
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIIALUS, (parMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pasmHokeHue. IlosnoBele kineTkw, wim ramersl. Meio3. Craaunm Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a M TIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. [‘ameroreHes y KUBOTHBIX. lloyloBbIE  Keme3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHUE TOJIOBBIX
KJIETOK.

Omno0TBOpeHHE U SMOPHUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa O Pa3BUTHH
opranu3mMoB. Mopghozenesz — o0na u3 enasnvix npodem smopuonocuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Ctaauu 3MOpHUOTeHe3a KUBOTHBIX (Ha mpumepe Jsarymku). IpoGienue.
Tunsl npoGnenus. [Jemepmunuposannoe u nedepmunuposanHoe opobnenue. bracmyna, munvi
onacmyn. OcobeHHOCTH NPOOJICHUS MIICKOTHUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BiIMsSHHUE 4YacTel
pa3BUBAIOIIETOCS 3apo/ibliia (AMOpHOHANIbHAS UHIYKIINA). 3aKiIajKa [jaHa CTPOEHUS )KHBOTHOTO
KaK pe3ysibTaT UepapXu4yecKuX B3aUMOJICHCTBUI reHOB. BrnusiHue Ha sMOpHOHANILHOE pa3BUTHE
pa3auyYHbIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xkuBOTHBIX. [locTomMOpuoHanpHBIM Tnepuoa. [IpsmMoe m Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CNO3BOHOYHBIX M MO3BOHOYHBIX IKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO W HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOphl PErylsildd pPOCTa >KUBOTHBIX M dYenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M 4yelloBeKka. llepunonibl OHTOreHesa dyelioBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHOxkeHue u pasButue pacrenuwit. I'amerodur u crnopodur. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHuMe crop B Iporecce Meiosza. l'ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIIOJOTBOpPEHHE Y
[IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbI PEeTysSIUU OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanun

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

TaOnuuel u cxembl: «BereratuBHoe pa3MHOKeHHE», « THUITBI OECIOJIOro pa3MHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXKEHUE THAPBI»,
«Metio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHMIEKIETKM U CIEPMAaTO30MAA»,
«OCHOBHBIE CTaANHN OHTOreHe3a», «[IpsMoe u Henpsimoe pa3zBuTHe», «Pa3BUTHE MAICKOTO JKyKay,
«Pa3Butne capanum», «Pa3BuTue mATymKu», «JIBOoilHOE OTIUIOJOTBOPEHUE Yy IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJOIBHBIX M JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH LUKI
MOPCKOU KamyCThb», « KHU3HEHHBIN UK MXay, < KU3HEHHBIN UK MaopOTHUKAY, «KU3HEHHBII
LIUKJI COCHBD».

O6opynioBaHue: CBETOBO MUKPOCKOIT, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMATO30HU10B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKN.




JladbopaTtopHasi pabora «/3ydeHHe CTpOCHUS IIOJIOBBIX KIJIETOK Ha TIOTOBBIX
MUKpOIpenaparax».

IIpakTHyeckass padora «BbIABICHHE NPU3HAKOB CXOJICTBA 3apOJBIIICH ITO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopHasi padora «CTpO€HHE OPraHOB PA3MHOKEHUS BBICILIUX PACTEHUI».

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

Hctopust craHOBIEHMS W pAa3BUTHA T'eHETUKM Kak Haykd. Paboter I'. Menpens,
I'. ne ®puza, T. Moprana. Poib oTeuecTBEHHBIX Y4EHBIX B pa3BUTUU TeHeTuku. Pabotel H.
K. Komnbuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H.
B. Tumodeena-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATUS U CUMBOJIbL. ['OMOIOrMUHBIE XPOMOCOMBI, AJJIEIbHbIE
TeHbl, AJIbTEPHATHBHBIE NPU3HAKH, JOMMHAHTHBIM M pPEIECCUBHBIM NPU3HAK, TOMO3MIOTA,
reTepo3UroTa, 4ucras JMHUSA, TMOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJAbl I'€HETHUKH:
rUOPUA0IOTMUECKUN, TUTOJIOTNUECKHUM, MOJIEKYJISIPHO-T€HETUUECKH.

JdeMoHcTpanuu

Hoptpetst: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Komsrio, H. U. BaBunos, A.
H. benozepckwii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckmuii.

Tabauie! u cxembl: «MeTo 1l TeHETUKNY, «CXEeMbI CKPELTUBAHUS.

JlaGopaTopHasi padota «/Ipozoduia kak 00bEKT FreHEeTHYECKUX UCCIEA0BAHMID).

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemmuBanue. [lepBbrii 3akoH MeHaens — 3aKkoH e€AMHOOOpa3us
TUOPUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. Btopoii 3akoH MeHzaens — 3aKoH
paciuernieHus npusHakoB. L{uTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ unoresza
YUCTOTHI TaMET.

AHanmu3upyroliee  ckpemuBaHue.  [IpoMexXyTOuUHBIM  XapakTep  HacJeJIO0BaHUS.
Pacuiennenne npu3HakoB NpU HEMIOJTHOM JJOMUHUPOBAHUH.

JluruOpugHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HacJeI0OBaHUs MpU3HaKoB. L{uTomoruueckre 0OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUSI.

CuermuieHHOe HaciiemoBanue npu3HakoB. Pa6otel T. Moprana. CrerieHHOE Hacae0BaHNE
I€HOB, HAPYILIECHHE CLETUICHUS] MEX 1y FTeHaMH. XPOMOCOMHAsI TEOPUS HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBI MEXaHU3M OIpENENeHUs Moia. AyTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['oMorameTHbIi M rereporaMeTHbiii moj. ['eHeTudeckas CTPYKTypa IMOJIOBBIX
xpoMocoM. HaciienoBanue Npu3HaKoB, CLETIEHHBIX C [TOJIOM.

l'enotun kak wnenoctHass cucreMa. [lmedoTpornuss — MHOXKECTBEHHOE JCHCTBUE IEHa.
MHoxecTBeHHbIN ajuienu3M. B3aumopeiicTBue HeauleNbHbIX T€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

['eneTndeckuil KOHTpOJIb PpPA3BUTHS PACTEHUM, JKUBOTHBIX M UEJIOBEKa, a TaKXKe
(bU3HOJOTMYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX QyHKIMA. [ eHeTHYeckre MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3IUH — Mapa3suT» U «XO35UH — MUKPOOHOMY.
I'eneTnyeckue acnekThl KOHTPOJSI M U3MEHEHUsS HACIEICTBEHHOW MHGOpPMAIMN B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IHoptperst: I'. Mennens, T. Mopras.

TaOnuuel u cxembl: «IlepBbiit 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH MeHnaens»,
«AHanu3upyoliee ckpenuBanue», «HemnomaHoe nomuaupoBanue», «CLenaeHHOe HAcaeJ0BaHUE
MPU3HAKOB y Ap030(duibl», «'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisn,
«Kapuotun ntutib», «MHOKECTBEHHBIN ajienn3m», «B3aumoaeiicTBrue reHoB.

O6opynoBaHue: MOAENh ISl IEMOHCTPAIIMU 3aKOHOB €IUHO00pa3us TMOPUIOB TIEPBOTO
MOKOJIEHUSI U PACLICIJICHUs MPU3HAKOB, MOJIENb JI1 JEMOHCTPAllMM 3aKOHA HE3aBHCHUMOTO




HaCcJICJOBAHUS TIPU3HAKOB, MOJIENb Ul JEMOHCTPAIIMK CHEIJICHHOTO HACJIESIOBAHUSI TIPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTtipenapaT: «/Ipo3oduiay.

IpakTuyeckass padora «/3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(HUITBD).

IpakTuyeckasi padora «/3yuyeHune pe3ynbTaToB JUTHOPHIHOTO CKpPCIIMBAHHSA Y
TPO30(QHITB».

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

B3anmMopelicTBie TeHOTHIIa W Cpeabl Mpu (GopMupoBaHuM (GenoTurna. V3MeHUYnBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHbIE TpPHU3HAKK. BuUIbI  HU3MEHYHMBOCTH:
HEHACJeACTBEHHAs U HACEACTBEHHAS.

MoaudukanmoHHas ©3MEHYUBOCTh. Poiib cpenbl B OpMHUPOBAHUU MOJAUPUKAIIMOHHOMN
n3mMeHunBocTH. Hopma peaknuu mnpusHaka. BapuanmoHHBIM psii ¥ BapuallMOHHAs KpUBas
(B. Noranncen). CoiicTBa MOAM(PUKAIIMOHHON W3MEHUNBOCTH.

l'enoTunuueckass M3MeHYHMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW HM3MEHYUBOCTH. Bubl
TEHOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTaIl[AOHHASI.

KomOunatrBHAsT M3MEHYHBOCTH. Mei03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JIJAHUU T€HETUYECKOTO PAa3HOOOpa3us
B MpeJienax 0JJHOTO BHUJIA.

MyrtanroHHasi W3MEHUYMBOCTh. BHWIBI MyTanuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYTAllMW. SAepHbIE W MMUTOIUIA3MATHYECKUE MYTAIlUU.
Comarnueckre W moJjoBble MyTauuu. [IpuuuHBI BO3HUKHOBEHMsI MyTauuid. MyTareHbl W UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO IpoLecca. 3aKOH TOMOJIOTHYECKHX
psanoB B HacimenacTBeHHOW wu3meHuuBocTH (H.M. BaBunoB). BHesnmepHas HW3MEHUYHMBOCTH H
HAaCJEACTBEHHOCTb.

Onucenemuka u nU2EHOMUKA, PONb INUSEHEMUYECKUX (HAKmopoe 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpauuu

[optpertsl: I'. ne ®pus, B. Morauncen, H. 1. BaBumos.

Tabauiel U cxembl: «Buapl u3mMeHunBOCTH», «MoaudukanuoHHas H3MEHYUBOCTHY,
«KoMOuHaTHBHAs ©I3MEHYUBOCTHY, «Meito3y, «OrmnoaoTBopenuey, «I'enernueckue 3ad601eBaHus
YyesoBeKay, «Bunpl myranuii».

O6opynoBaHue: )KUBbIE U TrepOapHble SK3EMIUISIPbl KOMHATHBIX PACTeHHMM, PHUCYHKH
(dboTorpacdun) )KMBOTHBIX C PA3IMUHBIMU BUIAMU U3MEHYUBOCTH.

JlabopaTopHasi  pa6ora «/ccieqoBaHue — 3aKOHOMEPHOCTEH  MOAM(PUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa Yej0BeKa

Kapuotun uenoBeka. MexayHapoaHas MporpaMma HCCIEIOBAHUS T'€HOMa 4YeJIOBEKa.
MeTo1pl U3yueHUsI TEHETUKU YeJIOBEeKa: FeHeallOTMYECKUH, ONM3HEIOBbIN, ITUTOreHETUUECKUH,
MOMYJIALMOHHO-CTaTUCTUYECKUNA, MOJIEKYIsipHO-reHeThuuecknii. CoBpeMEHHOE OIpeaesieHue
TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAaHKE, B TOM yucie ¢ nomoinbto [TIP-
ananuza. HacnenctBennsie 3a0051eBaHus yenoBeka. | eHHbIE 1 XpOMOCOMHBIE OOJIE3HU YeIOBeKa.
bone3nn ¢ HacneACTBEHHOM MpPEeApacloOKEHHOCThIO. 3HAYEHWE MEAMIIMHCKONM TE€HETUKH B
MPEeIOTBPAIIEHUN U JICUEHWU TeHETHYECKUX 3a00NieBaHU dYeloBeka. MeIuKO-TeHEeTHYEeCKOoe
KOHCynbTHpoBaHue. CTBOJIOBBIEC KIETKU. [IoHATHE «T€HETUUECKOTO Tpy3a». ITUUECKHUE aCEeKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue GakTOpbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YEIOBEKA K (DU3HUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYyXKarolled cpeabl. ['eHeTnueckas MNpeapacrnooKeHHOCTh
YyeJIOBEKA K ITaTOJIOTHSM.



JdeMoHcTpanuu

Tabmuuer u cxemsl: «Kapuotun uenoBeka», «MeToabl U3yUeHHs] TEHETUKUA YEJIOBEKa»,
«["enernueckue 3a00JI€eBaHUS YEITOBEKaY.

IpakTuyeckas padora «CocraBiaeHue U aHAJIU3 POJOCIOBHON.

Tema 15. Cesnrexknusi oOpraHu3smMoB

JlomecTukauusi M CeJIeKUMs. 3apoXKIEHHME CEJeKIUMU U JoMecTHKaluu. YueHue H.
. BaBwioBa o lleHTpax NpOUCXOXKIEHHUS M MHOTOOOpasus KyJIbTYpHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3JaHMM COPTOB PacTeHUU U Mopoh >KUBOTHBIX. CopT, mopoja, ITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HacleACTBEHHOM n3MeHunBocTH H. M. BaBuiioBa, ero 3Hauenue st
CEJIEKIIMOHHOM paboTHI.

MerTo bl cenekIMOHHOM paboThl. MIcKyccTBEHHBIN 0TOOP: MacCOBBIM U MHAWBH/TyaTIbHBIH.
Otanbl KOMOMHAIIMOHHOW cenekiuuu. VcnpiTanue mpousBoAuTeNied 1Mo moroMcTBy. OTOOp MO
TEHOTHITY C MOMOIIIBIO OIEHKH (PEHOTHITA TIOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 KakK METOJ CENIEKIIMOHHOW paboThl. PamuanuoHHBIN 1
XUMUYECKUA MyTareHe3 KakK WMCTOYHUK MYyTaluid y KYJIbTYPHBIX (OpPM OPraHu3MOB.
Hcnonp30Banmre reHOMHOTO peaKTUPOBAHUS U MeT010B pekoMOnHauTHRIX JIHK s momydenus
HCXOJIHOTO MaTepuana JJisl CEIeKIUN.

[lonyuenune mnonumonnoB. BuyrpuBumoBas rulOpuauszanus. baM3kopoICTBEHHOE
CKpelIuBaHue, uiu WHOpuAuHT. HepoicTBeHHOE CKpernuBanue, uiu ayropuauar. ['etepo3uc u
ero mpuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OtnanéHHas TUOpUAM3AIuL.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUIOB. JIOCTHIKEHUS CENEKIUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe M U3yYE€HHE T€HETUYECKHUX PECYPCOB KYJbTYPHBIX PACTEHHM M HUX JUKUX
poauyelt A co3IaHusl HOBBIX COPTOB U TMOPUIIOB CENIbCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEAX YIYUULeHUs. CYUeC8YIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Moptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykbsinenko, b.
JI. Acraypos, H. bopsoyr, /1. K. benses.

Tabauiel u cxeMbl: «L{eHTpbI MPOUCXOXKAECHUS U MHOTO00Opa3Hst KyIbTYPHBIX PACTCHUII,
«3aKOH TOMOJIOTMYECKHX PsIJIOB B HACJEICTBEHHON H3MEHYUMBOCTH», «METOIbl CEIeKUUn»,
«Otnanénnas rudbpuanszanusy, «MyrareHesy.

JlabopaTopHas padora «/3yueHue COpTOB KyJAbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX
YKUBOTHBIX».

JlaGoparopHasi padora «/3yueHre METO0B CEIEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTreHun».

Ikckypeusi «OCHOBHBIE METO/bI U JIOCTH)KEHUS CENIEKIIUN PAacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOMCIBITATEIbHBIA YY4acTOK, B TEIUIMYHOE
XO03SIIICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buoTexH0JI0rNsA U CHHTETHYECKAS OHOJIOTHS

OOBbeKThI, UCTHONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE W TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTraHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAs OHOTEXHOJOTHs: XJeboredeHue,
MOJIy4eHUE KUCIOMOJIOYHBIX MPOJYKTOB, BHHOJEeTUE. Mukpoouonorndeckuii cuate3. OObeKThI
MUKPOOHOIOTHUECKUX TeXHOJoTul. [Ipor3BoacTBO OenKka, aMUHOKHUCIOT M BUTAMHHOB.



CozlaHue TEXHOJOIMM M HMHCTPYMEHTOB  LIEJICHAIIPaBICHHOTO M3MEHEHMSI U
KOHCTPYMPOBAHHUSI T€HOMOB C LIEJIbIO MOJIY4YEHUs OPraHU3MOB U UX KOMIIOHEHTOB, COJEpKAIIUX
HE BCTPEUAIOLIUeCs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas mnxkenepus. Meroapl KyibTypbl KJIETOK M TKaHEW PAaCTEHUN U JKMBOTHBIX.
Kpunobanku. Comarndeckas rudpuam3anusi U coMaTHueckuii smOpumorenes. Mcmonb3oBanue
TaliOuJI0B B CENEKLUHMM PACTCHMU. [lonyueHue MonoKIOHANbHbIX anmumen. Fcnonvzoeanue
MOHOKIOHANbHBIX U NOAUKIOHAIbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHHUE.
PexkoHceTpyKiust SHMLIEKIETOK W KIOHMPOBAaHME >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUKU sJEp
KIETOK. Texnonocuu 0300poenenus, KyibmMueuUpoSanus U MUKPOKIOHAIbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCHEEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasl MHKeHepHs. MICKyCCTBEHHBIN CUHTE3 IT'e€Ha U KOHCTPYMPOBAHHUE
pekomOunantueix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS M TIEPCIIEKTUBBI
XpOMOCOMHOM ¥ TEHHOM WH)XXEHEpUHU. OKOJOTMYECKHE U HTUYECKHUE MpoOJeMbl T€HHOMN
MHXEHEpPUU.

Menuuunckue onotextnosnoruu. [loctrenomuas nudpposas meauuuHa. [ILP-nmuarnocTuxa.
MeTa0010MHBIN aHaNM3, FTEHOLIEHTPUYECKUN aHAJIN3 POTEOMa YeI0BeKa JUIsl OEHKH COCTOSIHU S
ero 3710poBbs. Mcrosb30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-0nouHxeHepus
Ui pa3paboTKH (PyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUsI KOMIIJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHIA U ckadOoIUHTA IS peIIeHUs
3a7a4 NePCOHATU3UPOBAHHON METUIIMHBI.

Co3nanre BEKTOPHBIX BAKIWH C IENbI0 OOecriedeHus: KOMOMHUPOBAaHHOM 3aIllUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHue MolekyaspHbIX MeXxaHU3MOB (yHkimonupoBanust PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YeIOBEKa U KUBOTHBIX.

JdemoHcTpauuu

TaGmuuel  u  cxemsl: «lcrnonb3oBaHue  MHUKPOOPraHW3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KileTouHas nmxeHepusa», «l'eHHas HHKCHEPUSD.

JlabopaTopHasi padora «/3ydyeHre 00beKTOB OHOTEXHOJIOT .

IIpakTnueckas padora «llosyueHrne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IKckypeust «bHOTEXHOI0THS — BayKHEHIIasi IPOM3BOIUTEIbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE IIPOU3BOJICTBO)».

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOY4YaIOUIUMUCS
IIPOrpamMM CpeaHero oouiero o0pa3oBaHus: JHYHOCTHBIE, METAIPEAMETHBIE U NIPEIMETHBIE.

B cTpyKType AMYHOCTHBIX pEe3yabTaTOB OCBOCHUS IMPOTPaMMBbl 110 OMOJIOTUM BbI/IEIEHBI
CIIEAYIOIIME  COCTAaBIIAIOLIME: OCO3HAHME OOYYarOIMMHUCS  POCCHUICKONW  TpakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH "
CaMOOIIPENIENICHUIO, Haluyue  MOmMusayuu K 00y4eHH10 OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOSKJCHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH U HCTOPUUECKUX
TpPaJULMUNA pa3BUTUSA OHOJOIMYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00yUaroIuXCcs
PYKOBOJICTBOBATbCSI B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMHU YCTAaHOBKAMH, IPUCYILIUMHU
CUCTEME OMOJIOTUYECKOTO oOpa3oBaHusl, Haiuuue npagoCco3HaHUs IKOJIOTUUECKON
KYJIBTYpPBI, CHOCOOHOCMU CMABUMb LEIN U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrPaMMBI 110 OMOJIOIMH JIOCTUTAIOTCS B €MHCTBE
y4eOHOI M BOCIUTATENbHOM JESITeIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, NPUHSATBIMU B
oOmiecTBe MpaBUIaMU W HOPMAaMHU MOBEICHHUS U CHOCOOCTBYIOT MpOLECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS U CaMOPA3BUTHs, Pa3BUTHS BHYTPEHHEW MO3MLMU JIMYHOCTH, MATPUOTU3MA U



YBaXKEHUSI K 3aKOHY U IMPaABOIOPSAKY, YEJIOBEKY TpyAa M CTaplieMy MOKOJICHHUIO, B3aUMHOTO
YBOKEHUS, OEpPEe)KHOTO0  OTHOWMIEHUS K  KyJAbTYpHOMY  HACICOUI0 W TPAJUIUAM
MHOTOHALIMOHAJILHOTO Hapoaa Poccuiickoi denepannn, MpUPOJE U OKPYKAIOLIEH Cpelie.

JIM9HOCTHBIE PE3yIbTATHI OCBOCHUS y4€OHOTO MpeaMera «buoJIoTrs» J0KHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUIA, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIMpeHre >KM3HEHHOTO OIBITa M OIbITa JCSITEIILHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEILHOM IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHcKOro BOCHUTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WIMK OOy4Yaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH IIPH CO3aHUH YIEOHBIX TIPOEKTOB,
pelieHun yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHTBIBAaTH B CBOHMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMH yOSKJICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U COIUATBHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TMIPOIIECCE COBMECTHOTO BBITIOJTHEHHUS YYEOHBIX,
MO3HABATENBHBIX M HWCCIEAOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIMOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOT0 COJIEPKAHUS;

TFOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON NESTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaKTAHCKON MICHTUYHOCTH, NMaTPUOTU3MA, YBAKEHUS
K CBOEMY HapoJay, YyBCTBA OTBETCTBEHHOCTH mepen PoauHO#, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpPY, MPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEOUI0 U MaMSITHUKAM IPUPOJIBL,
noctxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJ POCCUHCKUX Y4YEHBIX B CTAHOBIIGHUE U DPa3BUTHUE
OMOJIOTHH, TOHUMAaHUSI 3HAU€HUsI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uzeiHas yoex IEHHOCTb, TOTOBHOCTb K CIY)KEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAlIMIO U MPUHUMATH OCO3HAHHBIE PEIICHHS, OPUECHTHPYACH
Ha MOpaTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOUM POJUTENSM, CO3JaHMI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSTUS IIEHHOCTEH CEeMEWHOI XKM3HU B COOTBETCTBUHU C TPAAUIUSIMU HapOJOB
Poccuu;

4) 3cTeTHYeCcKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHKE YMOIIMOHATBHOTO BO3JICHCTBHSI )KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOU JTMUHOCTH;



5) puznueckoro  BocnuTaHMs, (GOPMHUPOBAHMS  KYJAbTYPbl  3A0POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAHKE W pPeau3aius 3J10pOBOTO U 0€30TacHOT0 00pa3a KU3HH (3I0pOBOE MTUTAHUE,
coOIOICHNe TUTHCHUYECKUX MPABWII M HOPM, COATAaHCHPOBAHHBIM PEXKUM 3aHITUNA M OTIbIXA,
peryinspHas (QuU3MYECKas AaKTHBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (P3HUYECKOMY U TICHXHYECKOMY 3/I0POBBIO;

MMOHMMAaHHWE IIEHHOCTU TPABWJI WHIAUBHAYAIBHOTO U KOJUJIEKTUBHOTO 0O€30TacHOTro
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJECACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOICHHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTePCTBA, TPYI0JII00UE;

FOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTH  TEXHOJIOTMYECKOM UM COUUAIBHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATh M CAMOCTOSTEIHLHO BBITIOJNHATH
TaKyIo JESITeIIbHOCTD;

WHTEpEC K Pa3IMUHbIM cdepaM MpodecCHOHATHHON NeATEIHLHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OyyIiel npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHIO U caMOOOpa30BaHHUIO Ha MPOTSHKEHUU Beel
KU3HU;

7) 2KOJIOrH4ecKOro BOCIUTAHUS:

AKOJIOTUYECKH TIEJIECO00pa3HOE OTHOIICHUE K MPUPO/IC KaK HCTOUYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIIECTBOBAHUS,

TIOBBIIIICHUE YPOBHS IKOJOTHYECKON KYJIbTYpPHI: MPUOOpETEHHE OTMBITa TJIAaHUPOBAHHS
MOCTYIIKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUI IJIs1 OKpYKaIOLIeil cpeapl;

OCO3HaHHKE TTI00aJIHbHOr0 XapaKkTepa SKOJIOTHUYECKUX MPoOsieM U MyTel UX pelieHus;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble IPU U3YYEHUH OUOJIOTHH 3HAHUS U YMEHUS
IIPU pEIIeHHH MPoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIOIEHUE
MpaBWJI TIOBEJEHHUS B MPUPOJE, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECUSI B JKOCHUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHOCheEpPHI);

AaKTUBHOE HEIMpPHUATHE NEHCTBUIA, MPUHOCSIIMX BpEa OKpYXKarollled MpUpPOAHOI cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPHUSITHBIE HKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U MPEIOTBPAILATH UX;

HaJIW4Yue Pa3BUTOrO HSKOJOTHMYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsS PYKOBOACTBOBATHCS HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHON MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JESITENbHOCTH HKOJIOTUYECKOI HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOIO Ha JHAliore KYJIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YUTATENIbCKOM KyJIbTYpPhI KaK CpPeJICTBA B3aUMOICHCTBUS
MEXKy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMAaHHE CHEeHU(PUKHA OUOJOTUU KaK HAayKH, OCO3HaHWs e€ poiau B (OpPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU L[EJI0CTHOTO MPEACTAaBICHUS 00 OKPYKaOIIEeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YEeIOBEeKa H OOIIecTBa, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJISi COBPEMEHHOW ITUBUIIM3AINH: 00ecTIeueHUS
HOBOTO YpPOBHSI Pa3BUTHs MEAMIIMHBI, CO3J]AHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHbie mpoOIeMbl Pa3BUTHUS YETIOBEUECTBA, MMOUCKA MyTeH BBIXOJA U3 TJI00ATBHBIX
IKOJIOTHUECKUX TPOOJIeM U 00ecTieueHus mepexoia K yCTOWYHMBOMY Pa3BUTHIO, PAIIIOHATHEHOMY
MCIOJIb30BAHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTh B TOJTYYEHUH OMOJIOTMYECKHX 3HAHUH B IIEISAX MOBBIMICHHUS 00IIei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM dYacTH (PyHKIIMOHAIBHOM
IpaMOTHOCTH 00ydaromuxcs, GopMupyemMon pu U3y4eHUN OUOJIOTHH;

IIOHUMAHHUE CYLUIHOCTH METOJOB IIO3HAHMs, HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHHS Ui aHalmu3a M OOBSICHEHHS SBICHUH
OKPY)KAIOILIEr0 MHUpPa M MPOUCXOASIIMX B HEM HM3MEHEHUH, yMEHUE Jienarb OOOCHOBAHHBIE
3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C IENBI0 TOJY4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENIBHO HCIIOIb30BaTh OHOJIOTHYECKHE 3HAHWUSA JUIS PEIICHHS
po0OJieM B peasTbHBIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAyYHOU JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH IIPOEKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HENPEPBIBHOMY OOpa30BaHUIO M €aMOOOPa30BaHUIO, K
aKTUBHOMY TIIOJyYEHHMIO HOBBIX 3HAaHUN IO OHOJOTMUM B COOTBETCTBHUM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.

METANPEIAMETHBIE PE3YJIbTATDBI

MertamnpeaMeTHbIe pe3ylIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «BHONOTHs BKIIIOYAIOT:
3HaYuMble JUId  (OpMHpOBAHHS MHMPOBO33PEHUS OOydYaIOIIUXCAd  MEXIAUCUUILTMHAPHbBIE
(MexmpeMeTHbIE) OOlLIEHaAYYHbIE TOHITHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U creruuKy METOIOB TIO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPIHS,
SIBJICHHE, TPOIIECC, CHCTEeMa, HAy4yHBIH (DaKT, MPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAONIOEHHE, W3MEPEHHUE, AKCIICPUMEHT U JIPYTue); YHHUBEPCAJIbHBIE
y4ueOHbIe JIeHCTBHs (TMO3HABaTEIbHbIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBaHue (HYHKIIMOHATLHONW TPAMOTHOCTH W COIMAJIBHOW KOMIIETCHIIMH OOYJaroIInXcs;
CIIOCOOHOCTh oOyJaromuxcst UCTIOJIh30BAaTh OCBOCHHBIE MEX TUCIIUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMs W YHHBEpCalbHbIC y4eOHBIC JCHCTBUS B II03HABATEIHLHOW W
COLIMAIBHOM MTPAKTHUKE.

B pesymbraTe u3yueHus OHOJOTMH Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS Y
oOyyaromerocsi OyayT chOpMHUpPOBaHBI MO3HABATEIILHBIC YHHBEpPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHbIC Y4YeOHBIC [CHCTBUS, PETYJISATUBHBIC YHHUBEPCAJIbHbBIE
yueOHbIC ICHCTBUS, COBMECTHAS JACATEIBHOCTb.

MertanpeaMeTHbIe pe3ysibTaThl OCBOCHUSI MPOTPAMMBI CPEIHEro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 0a3oBbI€ JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITENIBHO (OPMYJIHPOBATh M AKTYaIM3UPOBATH MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TpPH OCBOCHUU 3HAHWUN NPUEMBI JIOTHYECKOTO MBINUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, OOOOIIEHHS), PACKPBIBATh CMBICT OHOJIOTUYECKUX
MOHATHH (BBIACTATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMHU MOHATHSIMH ),

ONpeNeNsaTh LENH ACSITENbHOCTH, 3aJlaBasl MapamMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MMOCTABICHHBIMU LIEJISIMHU;

WCII0JIb30BaTh OWOJIOTUYECKHE TOHATUS ISl OOBSICHEHHsS] (DAaKTOB U SIBICHUH >KHBOU
MIPUPO/IBI;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEAYKTUBHBIE, 1O aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOJIbI 1 3aKJIFOUCHUS;



IIPUMEHATH CXEMHO-MOJEIIbHBIE CPEACTBA I MPEICTABICHUS CYILIECCTBEHHBIX CBA3EU U
OTHOIICHUHA B HM3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYMH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IJIaH PEHICHUS MPOOIEMBI C YUETOM aHAJIN3a UMEIOLINXCS MaTePUATbHBIX
U HEMATepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBAThb COOTBETCTBHUE DPE3YJIbTATOB LEISM,
OLICHUBATh PUCKH IIOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBAaTh W BBINOJHATH pabOTy B YCIOBUSAX pPEAJbHOI0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe HCCIeI0BATEILCKHE AelicTBHS:

BJIaJIETh HABBIKAMH y4e€OHO-UCCIIEI0BATEIbCKOM U TTPOCKTHOM JEATEIHHOCTH, HaBBIKAMHU
paspernieHus mpooieM, CIoCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOUCKY METOJIOB
pelieHus MPakTUIECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BUJIBI JEATEILHOCTH IO TOJYYEHHWIO HOBOTO 3HAHHS, €ro
WHTEpIpETAIN, TPeoOpa3oBaHNI0O U MPUMEHEHUIO B yYEOHBIX CHUTYAlMSX, B TOM YHCIIE MPHU
CO3/ITaHWHU YYEOHBIX U COIUATBHBIX TTPOCKTOB;

(hopMHPOBATh HAYYHBIH THIT MBIIIJICHUS, BIIAJICTh HAYIHOW TEPMUHOJIOTHEH, KITIOYCBBIMH
MTOHATHSMH M METOJIaMU;

CTaBUTHh W (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4ll B 0OpPa30BATEILHOW NEATEIHLHOCTH H
YKU3HEHHBIX CHTYAIHIX;

BBISIBIISATE TIPUYUHHO-CJICICTBEHHBIC CBSI3W W aKTyaJU3WPOBATh 3a1ady, BBIIBUTATH
rUNoTe3y e€ peuieHus, HaX0UTh ApryMEHTBI JJIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh
napaMmeTpsl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBATh TMOJyYEHHbIE B XOJAE pEUICHHs 3aJaud pe3yiabTaThl, KPUTUYECKU
OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBJISITh LIE€JICHANPABICHHBIN MOKWCK IMEpeHoca CPEJCTB U CIOCOOOB ACWUCTBUS B
poQecCHOHANBHYIO CPEey;

yMeTb MEPEHOCUTh 3HAHHUA B T[IO3HABATEIbHYHD M  MPAKTHUYECKYyl0  00JIacTu
KHU3HEJCSITEILHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WUJEU, MpeAsaraTb OpPUTHHAIbHBIE MOJXOAbI W PpEIICHHUs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOIYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmei:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOUYHUKAX MH(MOpMaNMU (TeKcTe y4eOHOTO mocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOIOTHUECKUX CIOBApSIX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B MHTepHeTre), aHaIM3UpoBaTh WHGOPMAILMIO Pa3IUYHBIX BUIOB U (opm
MPEACTABJICHUS, KPUTUUECKU OLIEHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampockl W MPUMEHSATh Pa3IMYHBIE METOJbI MPH TOUCKE U OTOOpe
Oouonorudeckoit HHGoOpMaIul, HEOOXOIUMOM TSl BHITIOJIHEHUST y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT HCMOIB30BAHUS HWH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMAIBbHYIO (OpPMY MPEACTAaBICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIA S3bIK B KAuyeCTBE CpPEACTBA MpPU pPadoTe ¢ OMOIOTHYECKON
uHpopManuel: MPUMEHITh XUMUYECKUE, (PU3MUECKHe U MAaTeMaTHYeCKHUe 3HAKH U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpPY, HCIOJIb30BaTh M MPEOOPa30BHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISATHOCTH;



BJIQJICTh HABBIKAMHM pacClO3HaBaHWS W 3aAIIUTHl  MHPOPMAaLUH, WHPOPMALUOHHOM
0€3011aCHOCTH JINYHOCTH.

OBiajieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) o0menue:

OCYHIGCTBJ'HITI) KOMMyHI/IKaIII/II/I BO BCEX CC];)ean KHN3HHU, aKTUBHO yqaCTBOBaTB B AHxaJiore
WM JTUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KZIGHI/UI OTHOCUTCIIBHO BBIIIOJIHCHUS HpennaraeMoﬁ 3a4a4u, y‘-II/ITI)IBaTb I/IHTepeCLI nu
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAMAJIOTa WIN JUCKYCCUH);

pacrno3HaBaTh HEBEpOAJbHBIC CpEACTBA OOIICHWS, NMOHMMATh 3HAYCHHUE COIUATBHBIX
3HAKOB, HpC}IHOCBIJ'IOK BO3HHUKHOBCHUSA KOH(bJ'[I/IKTHBIX CHTyaHHﬁ, YMGTI) cCMATYATh KOH(bJ'II/IKTBI 158
BECTH TIEPETOBOPHI;

BJIAICTH pa3JII/I‘-IHBIMI/I CHOCO63MI/I O6H1€HI/I$[ nu BSaHMOHeﬁCTBHﬂ, IIOHUMATh HaMepeHI/IH
JIPYTUX JIFOJIEH, MPOSIBIATh YBAXUTEIHLHOE OTHOIIIEHUE K COOECEIHUKY U B KOPPEKTHOU (opme
(hopMyITUPOBATh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPEICTB.

2) coBMeCTHAasl IeATeJIbHOCTD:

MMOHUMATh W MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHJIUBHIYATBHOW PabOTHI MpH
peleHny OMoJIoruYeckoi mpoobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IIPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOICHCTBHS MPU PEIICHUH YICOHOU 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX ACUCTBUN C Y4ETOM OOUIMX MHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM JeSTENbHOCTH, OPraHU30BbIBaTH M KOOPAWHUPOBATH
JNENUCTBUSA IO €€ TOCTHUKEHHIO: COCTABIIATH IUIaH IEUCTBUM, pACHPENEIIATh POJIU C YYETOM MHEHU I
YYaCTHUKOB, 00CY)X/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIA/Ia U KaXKJIOTO YYaCTHHKA KOMAaH/Ibl B OOIIMI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OLICHUBATh MJIEU C MMO3ULHUU HOBHU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETHMYECKOE IOBEIACHHE B PA3JIMYHBIX CUTYyaLUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHHMBEPCAIbHBIMH PEryJsITUBHBIMH /1€ICTBUAMM:

1) camoopranu3anmus:

HCII0JIb30BaTh OHOJIOTMYCCKUE 3HAHHUS VIS BBISABJICHHS MPOOJIeM M HMX pEIICHUS B
KMU3HCHHBIX M YYCOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYCCKUX 3HAHHM 1EJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBHUSX W TMOCTYNKax MO OTHOIIEHUIO K JKMBOW MPHUPOJE, CBOEMY 30POBHIO M 3J0POBHIO
OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATENBHYIO JIESATEIBHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh M (GOpPMYyIUpOBaTH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATENBHOM JEATEIBHOCTH H
KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIBHO COCTABIIATH MJIaH PElISHUs] TPOOIEMBI ¢ YUETOM HUMEIOIINUXCSI PeCYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIMOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEATIOYTCHUH;

JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;



cocoOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO IINPOKOH SPYIUIIMH B PA3HBIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBLIM CHUTyallUsAIM, BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTb, OLUCHHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HABBIKAMH [TO3HABATEIHHOMN pe(IeKCHN KaK 0CO3HAHMS COBEPIIAEMBIX JICHCTBUI
1 MBICJIIMTCIIBHBIX MTPOLECCOB, UX PC3YJIILTATOB U OCHOBaHHﬁ, HCIIOJIBb30BaTh HpI/IéMI)I pe(i)JIGKCI/II/I
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMCTb OICHUBATb PUCKU 1 CBOCBPEMCHHO IIPUHUMATL PCIICHUS 110 X CHUKCHUIO,

IIPUHAMATbL MOTUBBI U apIyMEHTHI IPYIUX IIPU aHAJINU3€ PE3YJIbTaTOB AEATEIILHOCTH;

3) npuHsTHE ceOs1 M APYTUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U IPABO JPYrUX Ha OMIMOKHY;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pe3ylbTaThl OCBOCHHS COJICpX)aHUs ydeOHOTO Tpenmera «buosorus» Ha
YTIIyOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha obecrieueHne POUITBHOTO
o0y4eHus: ooydaroruxcs ouonorun. OHM BKIIIOYAIOT: CIIEU(PUIECKUE ISl OMOJIOTHH Hay4dHBIE
3HAHUS, yMEHUS U CIIOCOOBI ICUCTBUH 1T0 OCBOSHUIO, UHTEPITPETAITUH U MPEe0Opa30BaHUIO 3HAHUH,
BU/IbI IEATEIHHOCTH 110 MOJYYEHUIO HOBBIX 3HAHUH U UX MPUMEHEHUIO B PA3INYHBIX YUEOHBIX, a
TaK)Ke B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3ynbTaThl MPeICTaBICHbI 10 ro1aM
W3YUYCHHUS.

[IpenmeTrHbie  pe3ynpTaThl OCBOEGHUA y4yeOHoro mpenmera «buonorus» B 10
KJlacce IOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAYyK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOI KapTHUHBI MUPA, B MO3HAHUH 3aKOHOB MTPUPOJIbI U PELLICHUN
po0JieM paloHAIbHOTO MPUPOIOTIONH30BAHMS, O BKJIA/I€ POCCHUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BIIQJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOMOJATaloIIe
OMOJIOTMYECKHE TEPMUHBI W TIOHATUS (KU3Hb, KIIETKA, OpPraHu3M, MeTaboimu3M, roMeocTas,
CaMOperyJslus, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BUTHE),
ouosornueckre Teopuu (kierouyHas Teopus 1. I[lIBanna, M. llnefinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacienctBeHHoctu T. Moprana), yuenus (H. . BaBunoBa — o mentpax
MHOT000pa3usi U MPOMCXOXKAECHUS KYIbTYPHBIX pPacTe€HHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
IIEPBOI0 IMOKOJICHHUs], PACILIEIIJICHHUS, YACTOTHI FaMeT, HE3aBUCUMOTo Hacienosanus I'. Mennens,
TOMOJIOTHUECKUX PsIOB B HacleACTBeHHOW wm3MmeHunBoctd H. W. BaBunoma), mpuHIUIBI
(KOMIJIEMEHTapHOCTH);

BJIa/IEHHE OCHOBHBIMM METO/IaMU HAy4YHOTO MO3HAHUs, UCIIOIb3YEMbIX B OMOJIOTHYECKUX
HCCIIEIOBAaHUX )KUBBIX 00OBEKTOB (OIMCaHUE, U3MEPEHUE, HAOII0AEHUE, SKCIIEPUMEHT);

YMEHHE BBIJIENATH CYIIECTBEHHbIE NTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3ZHEAEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3MaxX paCTEHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKUX MTPOLIECCOB: OOMEHa BellecTB (MeTadoIu3M), IPEeBpaILeHHs SHEPIUU, OpOKEHus,



aBTOTPO(HOTO U reTepoTpoHOTrO TUIIOB MUTaHUs, (POTOCHHTE3a U XeMOCHHTE3a, MUT03a, Mei03a,
raMeToreHesa, sMOpHoTreHesa, OCTAMOPHOHAIBLHOTO pa3BUTHA, pPa3sMHOKEHUS,
UHJUBUAYAJIBHOIO pPa3BUTHS OpraHu3Ma (OHTOI€HE3a), B3aUMOJCWUCTBUS T'€HOB, I'E€TEPO3HUCA,
HCKYCCTBEHHOI'O 0TOO0PA;

YMEHHUE YCTAHABJIHMBATh B3aMMOCBS3M MEXIY OpPraHOMJAMH KJIETKH U MX (YHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W UX (QYHKIUSIMHU, MEKIY OPraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHuii, JKMBOTHBIX W YeJIOBeKa M HMX (YHKIHAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAME, MEXIY dTallaMd OOMEHa BEIIECTB, ATAallaMH KIETOYHOTO MHKIA M KU3HEHHBIX
[UKIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPAa3BUTHs, TEHOTHIIOM U (EHOTHIIOM,
¢deHoTunoM u (pakropamu cpensl OOUTaHHUS;

YMEHUE BBISBIATH OTIUYMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIT0JIb30BaTh COOTBETCTBYIONIUE aPTYMEHTHI, OMOJIOTHUECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUTSI TOKa3aTeIbCTBA POJCTBA OPTAaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YMEHHE pemath OHOJOTMYECKHE 3a/laud, BBISBISATH NPUYUHHO-CICICTBEHHBIE CBSI3H
MEX]Ty HCCIIEYEMBIMU OMOJIOTHUECKUMHE IPOLIECCAMH U SIBIICHUSIMH, JIETIATh BBIBOIBI M IPOTHO3BI
Ha OCHOBAHUH TOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE U MpaKkTUYeckue paboThl, cOOMOIaTh MpaBuiIa IpU
pabote ¢ yueOHBIM U JTa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3BI, IMPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJYICHHBIC PE3YIIbTAThl U JIeJIaTh BEIBOIBI;

YMEHHE Yy4acTBOBATh B y4EOHO-HMCCIIEIOBATEILCKON paboTe MO OMOJIOTHH, SKOJOTHU U
MeJWIMHE, TIPOBOANMON Ha 0a3ze MIKOJFHBIX HAyYHBIX OOIIECTB, W MYOJMYHO TPEICTABIIATH
MIOJTy4EHHbIE PE3Yy/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHMBAaTh OSTHYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHMM B 00JacTH
OuoNoTMM M MeIUIMHbI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIIJIOJOTBOPEHHE, HAINPaBJICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHbBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISITH OCO3HAHHBIN BHIOOD Oyaymiel mpodeccHoHamIbHON eATeTbHOCTH
B o0Omactu OHWOJOrUM, MEIULMHBI, OHMOTEXHOJIOTHH, BETEPUHAPUHU, CEJIBLCKOIO XO35HCTBA,
IUIIEBON MPOMBIIUIEHHOCTH, YIJIyOJsATh II03HABATENIbHBIA HHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIEH Hpodeccud U IPOAOJDKEHHE OMOJIOTMYECKOro
00pa30oBaHus B OpraHU3aLUsAX CPEJHErO MPO(ECCHOHAIBHOTO U BBICHIEr0 00pa30BaHMsL.

IIpenmeTHble  pe3ynbTaTbl  OCBOEGHUs  yueOHoro mnpenmera «buonorus» B 11
KJ1acce IOJKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI M PELICHUU SKOJIOTUYECKUX MpOOJIeM 4YeloBEeYecTBa, a TaKKe B PELICHUU BOIPOCOB
palMoOHAIBHOTO IPUPOIOTIONIB30BaHUS, U B (POPMUPOBAHMH LIEHHOCTHOTO OTHOLIEHHUS K IIPUPO/IE,
o0I11eCTBY, YEJIOBEKY, O BKJIA/Je POCCHUMCKMX M 3apyOeKHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE
OMOJIOTHH;

YMEHHUE BIJIJIETh CUCTEMOM OMOIIOTHYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpEACTICHUS U
MOHMMAaHHE CYIIHOCTH OCHOBOIMOJAraroIuXx OHOJOTMYECKUX TEPMUHOB M TOHATUH (BHL,
sKocucTema, Ouocgepa), Ouosorndyeckue Teopuu (dBoJonMoHHass Teopus Y. /lapBuHa,
CHUHTETHYEecKasi Teopus sBoitonuu), ydeHus (A. H. CeBepuoBa — 0 HyTsX W HalpaBJICHHUSIX
sBosiroruy, B.M. BepHaackoro — o 6uocgepe), 3akoHbl (reHeTuueckoro paBHoBecus k. Xapau
u B. Baitn6epra, 3apopsimeBoro cxoictBa K. M. bapa), mpasuna (Munumyma FO. JIuOuxa,
HKOJIOTHYECKOM MUpaMuIbl SJHEPTuM ), runoressl (runoresa «mupa PHK» V. I'mnbepra);

YMEHHME BIAJE€Th OCHOBHBIMH METOJAMH HAy4HOTO IIO3HAHMS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M D3KOCHCTEM (ONHCaHHE, W3MEpEHHe,



HaOJI0IeHUe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHHUSI M OLIEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBCHHBIC NPU3HAKU: BHUJIOB, OMOTEOLIEHO30B, SKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOLUIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpa,
AJUIONATPUYECKOTO U CUMIIATPHUYECKOTO BUI000pA30BAHMSI, BIUSHUS JABIKYIIIMX CHJI 3BOJIOIHUN
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIONNH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTAaHABJIMBATH B3aMMOCBS3M MEXKIy INPOIECCAMH 3BOJIOIUH, JBWKYIIUMU
CHJIaMH aHTPOTIOI€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOICHUSIMA K HUM
OpraHu3MOB;

YMEHUE BBISBISTH OTIIMYUTEIBHBIC TPU3HAKH )KUBBIX CUCTEM, TPUCIIOCOOICHHOCTh BHJIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIIOJIb30BATh COOTBETCTBYIOUINE apTyMEHTHI, OMOJIOTHYECKYIO TEPMHHOJIOTHIO
CHMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYI,
B3aMMOCBSI3U OPraHU3MOB M CpeIbl OOWTAHMS, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOJAUMOCTH
COXpaHEeHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS HPUPOIBI U
YeJI0BEUECTBA;

YMEHHE pemath OHOJOTHMYECKHE 3a/laud, BBISBISTH TPUYMHHO-CICICTBEHHBIE CBS3H
MEX]Ty HCCIIEYEMBIMU OMOJIOTMUECKUMHE TPOIIECCAMH H SIBIICHUSIMH, JIEJIATh BBIBOIBI M TPOTHO3BI
Ha OCHOBAHUH TOJTyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATEH J1JAOOpaTOpHbIE U MpaKTUYecKue paboThl, COONIOIaTh MpaBuiIa MpH
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIABHIaTh THIIOTE3bl, IMPOBEPATh HX OSKCHEPHUMEHTAJIBHBIMU CPEICTBAMH,
bopMyIHpys 1eTh UCCIIEIOBAHMUS, AaHAJIM3UPOBATh MOTYYCHHBIE PE3YAbTAThl M eTIaTh BBIBOJIBL;

YMEHHUE y4acTBOBaTh B yUEOHO-HMCCIIEIOBATEIHCKON paboTe MO OMOJOTHH, SKOJOTHU U
MEIUIMHE, TPOBOIMMOM Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, W IyOJMYHO IPEICTABIATH
MIOJIy9CHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHINSAX;

YMEHHE OILIEHMBATh THUIOTE3bl M TEOPHHM O NPOHUCXOXKACHUHM JKU3HM, UYEIOBEKA U
YeJOBEYECKUX pac, O NMPHYMHAX, MOCIEACTBUAX M CIoco0ax MperoTBPALICHUS TI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYILECTBIISTH OCO3HAHHBINA BBIOOp Oymymiel nmpogeccHoHAIBHOM AeSTeIbHOCTH
B oOmactu OHOJOTWH, OKOJOTHH, NPHUPOJONOIb30BAHHSA, MEIULIUHBI, OHOTEXHOJIOTHUH,
MICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, NMHIIEBOM MPOMBIIUICHHOCTH, YTIyOJsITh
MI03HaBaTEJIbHBIA HHTEPEC, HAMIPABICHHBIN HAa OCO3HAHHBIN BEIOOP COOTBETCTBYIOLIEH PO eccuu
U MIPOJIOJDKEHHE OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3ALUAX CPEAHEro MpoQecCHOHaIBHOTO
U BBICIIETO 00pa30BaHUs



TEMATHYECKOE IINTAHUPOBAHHUE10 KJIACC

Ne HavMeHOBaHUe pa3/iesi0B ¥ TeM NPOrpaMMbl KosimyecTBO 4acoB JJIeKTPOHHbIE
n/m Bcero | KonTposbHble | [IpakTuyeckre (uudpoBble)
paboThl paboThl oOpasoBaTesIbHbIE
pecypchl
1 BuoJiorug Kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUEe 2
3 BuoJiorus KJeTKu 2 0.5
4 XuMH4YecKasd opraHu3alus KJIeTKU 10 1 1
5 CTpoeHue U PYHKLUHU KIETKH 8 2
6 O6MeH BellleCTB U NpeBpalljeHle SHEPTHUU B KIeTKe 9 1 1
7 HacsiecTBeHHasg nHOpMaIMs U peasiu3alius eé B KJIeTKe 9 0.5
8 Ku3HeHHBIN UK KJIETKH 6 1
9 CTpoeHue U PYyHKLUH OPTraHU3MOB 17 1 1.5
10 PasMHoOkeHUe U pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJAeACTBEHHOCTU U U3MEHYUBOCTH OPraHU3MOB 2 0.5
12 3aKOHOMEPHOCTH HacJ/eACTBEHHOCTHU 10 1
13 3aKOHOMEPHOCTHU U3MEHYMBOCTHU 6 1 1
14 CesleKUMsI OpraHU3MOB 4 1
15 ['eHeTHKa YesJ0oBeKa 3 0.5
16 BuoTexHo/10rug U CUHTeTU4YecKasd 6U0JIOTUSA 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 99 5 13




10 KJIACC

KJIETKH

Ne Tema ypoka KosimyecTBO 4acoB Jara JJieKTpOHHbIE IUPPOBbIE 06pa30BaATENbHbIE PECYPCHI
n/m Bcero | Kontposbnble | [IpakTuyeckue | H3y4eHUd
paboThI paboThI
1 BuoJsiorus kak 1 02.09 https://resh.edu.ru/subject/lesson/3827/
KOMILJIEKCHAs HAayKa U KaK
4acTb COBPEMEHHOTO0
o6111ecTBa
2 KuBbIe CUCTEMBI U UX 1 03.09 https://www.youtube.com/watch?v=SoHkTau2BUw
CBOMCTBA list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHeBas opraHusauus 1 06.09
YKUBBIX CUCTEM
4 UcTopus OTKpBITUA U 1 09.09 https://resh.edu.ru/subject/lesson/5383/
WU3y4eHUS KJIETKHU.
KiieToyHas Teopus
5 MeTo/bl MOJIEKY/ISIDHOU U 1 0.5 10.09 https://www.youtube.com/watch?v=GzTO2vLzyL A
KJI€TOYHOU OUOJIOTHH. list=PL.gU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=4
[IpakTHyeckas pabota pp=1AQB
«H3yyeHue MeTO/10B
KJI€TOYHOU OUOJIOTUU
(xpomaTorpadus,
asiekTpodopes,
auddepeHnaibHOe
LeHTPUPYrupoBaHue,
[1LIP)»
6 XUMHYECKUH COCTaB 1 13.09 https://www.youtube.com/watch?v=151V-fy1KlLc

list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=1AQB




METO,ELI:I reHOMHUKHU,
TPaHCKPHUIITOMHKH,
MNPOTEOMHKH.

7 MuHepasibHbIe BelecTBa 16.09 https://resh.edu.ru/subject/lesson/5397/
KJIETKH, UX 6M0JI0rHYecKas
poJib
8 OpraHuueckue BellecTBa 0.5 17.09 https://resh.edu.ru/subject/lesson/3840/
KIETKH — GesKH. https://www.youtube.com/watch?v=IKstGzYECKQ
/laGoparopHas pabora list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
«O6HapykeHHe OEJIKOB C index=7 pp=iAOB
MIOMOII[bI0 Ka4y€eCTBEHHbIX
peaxkLumn»
9 CBoiicTBa, kK1accuduKanus 20.09 https://www.youtube.com/watch?v=IKstGzYECKQ
1 QYHKLMU 6eJIKOB list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ index=7
pp=iAQB
10 | BxogHasa KOHTPONbHaA 23.09
pabota
11 | OpraHuyeckue BellecTBa 24.09 https://resh.edu.ru/subject/lesson/3840/
KJIETKH — YyTJIEBO/bI https://www.youtube.com/watch?v=hfwgRQTpYb Y
OpraHuyecKkue BellecTsa list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
KJIETKU — JIMIU /bl index=10 pp=iAOB
12 | Hyk/iieMHOBbIE KUC/OTHI. 0.5 27.09 https://resh.edu.ru/subject/lesson/3840/
JAHK u PHK. JTabopaTopHas
paboTa «MccienoBaHue
HYKJIEMHOBBIX KUCJIOT,
Bbl/IeJIEHHBIX U3 KJIETOK
pa3JIMYHbIX OPraHU3MOB»
13 | CtpoeHue u pyHkuuu ATO. 30.09 https://resh.edu.ru/subject/lesson/3840/
Apyrue
HyK/J1e03uATpudochaThI
(HT®)
14 | CexBenupoBanue /JHK. 01.10 https://www.youtube.com/watch?v=BD 60WhZvf

A list=PLqU6VDvRpuoiTLeXcIBiRZ2JOh2BgbjUJ
index=11 pp=1AQB




15

MeTo/bI CTPYKTYpHOH
6uoJi0run

02.10

https://www.youtube.com/watch?v=BD 60WhZv{
A list=PLqU6VDvRpuoiTLeXcIBiRZ2JOh2BgbjUJ
index=11 pp=1AQB

16

TUIbI KJIETOK.
[IpokapuoTHUYecKas KjaeTKa

04.10

https://resh.edu.ru/subject/lesson/1587/

17

CtpoeHue
3YKapHUOTUYECKOH KJIETKHU.
[IpakTHyeckas paboTa
«H3yuyeHue cBOUCTB
KJIETOYHOU MeMOpaHbI»

0.5

07.10

https://resh.edu.ru/subject/lesson/1588/

18

HOBerHOCTHbe/'I allllapaT
KJIETKH

08.10

19

OaHOMeMOpaHHble
OpraHOU/bI KJIETKH.
[IpakTHyeckas paboTta
«H3ydeHure aBUKEHUSA
[IUTOMJIa3Mbl B
pacTUTEJbHBIX KJIeTKax»

0.5

11.10

20

[losiyaBTOHOMHBIE
OpraHOM /bl KJIETKHU:
MUTOXOH/IPUH, IJIACTUIBI.
JlabopaTopHas paboTa
«HccnenoBaHue
IJ1Ia3MOJIN3a U
JleTJ1Ia3M0JI13a B
paCTUTEJIbHBIX KJIETKax»

0.5

14.10

https://resh.edu.ru/subject/lesson/3847/

21

HeMeMb6paHHbIe
OpraHOU/ibl KJIE€TKHU

15.10

22

CtpoeHue u QyHKIMH s1Apa

18.10

23

CpaBHHUTeJIbHAsA
XapaKTepUCTHKA KJIETOK

0.5

21.10




sykapuot. JlJabopaTopHas
pa6oTta «M3ydyeHue
CTPOEHUS KJIETOK
pa3JIMYHbIX OPTAHU3MOB»

24

AccuMuIsALUA U
JUCCUMUALMSA — JIBE
CTOPOHBI MeTaboJ/IM3Ma.
Tunbl 0OMeHa BeIeCTB.
JlabopaTopHas paboTa
«H3yyenue
KaTaJUTHYEeCKOU
AKTUBHOCTH GepMEHTOB
(Ha mpuMepe aMuJIa3bl UJIU
KaTaJsa3bl)»

22.10

https://resh.edu.ru/subject/lesson/2486/

25

®epMeHTaTUBHbIN
XapakKTep peakLuu
KJIETOYHOTO MeTabo11M3Ma.
JlabopaTtopHas paboTa
«M3y4yeHue
bepMeHTaTUBHOTO
pacllen/ieHUs NepoKcuaa
BOJIOPO/Za B PaCTUTEIbHbIX
Y KMBOTHBIX KJIETKaX»

0.5

25.10

26

BesIKu-aKTUBATOPbI U
6eJIKH-UHTHOUTOPBI

11.11

27

ABTOTpOQHBIN TUIl 06MeEHA
BellleCTB

12.11

28

doTocuHTE3

15.11

https://resh.edu.ru/subject/lesson/3917/

29

XeMOCHHTES.
JlabopaTopHas paboTa
«CpaBHeHHE IPOLIECCOB

0.5

18.11




doTocuHTE3a U
XeMOCHHTEe3a»

30

AHaspo6Hble OPTraHU3MBI.
Bubl 6poxkeHus.
JlabopaTopHas paboTa
«CpaBHEHHE NIPOLECCOB
OpOXKEeHUS U [bIXaHUSI»

19.11

31

A3po6Hble OpraHU3MBbl.
JdTanbl 3HEPreTU4YeCcKoro
obMeHa

22.11

https://resh.edu.ru/subject/lesson/3917/

32

JHeprusi MEMOPAHHOTO
rpajiveHTa NpoOTOHOB.
Cunte3 AT®: paboTa
npoToHHOU AT®-cuHTa3bl

25.11

33

KoHTponbHasa paboTa no
Teme «OOMeH BeleCTB U
npeBpallleHrue 3HEPTUH B
KJIETKe

26.11

34

Peakyyuu MaTpuU4yHOTO
cuHTe3a TpaHckpunuusa —
MaTpUuHbIM cuHTe3 PHK

29.11

https://resh.edu.ru/subject/lesson/5352/

35

TpaHCAALUSA U €€ 3TaMbl

02.12

https://resh.edu.ru/subject/lesson/3917/

36

KoavpoBaHue
aMUHOKHUCJIOT. Posib
pub0COM B OMOCUHTE3E
besika

03.12

https://resh.edu.ru/subject/lesson/5352/

37

OpraHusauus reHoma y
IPOKApPUOT U 3YKAPUOT

06.12

https://resh.edu.ru/subject/lesson/3939/

38

MouiekynsipHble
MeXaHHU3MBbl 3KCIIPECCUHU
TeHOB Y 93yKapuoT

09.12

https://yandex.ru/video/preview/168264230179934
14382 %text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
9%D0%B8%20%D0%BA%20%D1%83%D1%87%




D0%B5%D0%B1%D0%BD%D0%B8%D0%B A%
D1%83%2010%20%D0%BA%D0%BB.%20%DO0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE %D0%BB %D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex search parent-
reqid=1692270915987150-

14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from type=vast

39

Bupycbl — BHEKJIETOYHbIE
$OpMbI XKU3HU U
o6JIMraTHble Napa3uThI.
[IpakTHyeckas paboTta
«Co3paHue Mojenn
BUpYyCa»

0.5

10.12

https://resh.edu.ru/subject/lesson/3939/

40

BupycHble 3a60sieBaHUSA
4yeJioBeKa, ’)KUBOTHBIX,
pacTeHuM

13.12

https://resh.edu.ru/subject/lesson/3939/

41

HaHoTexHoJsiorMU B
OHOJIOTHH U MEJIMLIMHE

16.12

42

JKH3HEeHHBIN IIUKJ KJIeTKH

17.12

https://resh.edu.ru/subject/lesson/3939/

43

MaTpuunsbiit cunTe3 JJHK

Ju=y

20.12

44

XpOMOCOMBI.
JlabopaTopHas paboTa
«H3ydyeHne XxpoMoCOM Ha
rOTOBBIX
MUKpOIpenapaTax»

0.5

23.12

https://www.youtube.com/watch?v=-kTF5eSIdJA
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=13 pp=1A0QB

45

,ZleneHHe KJIETKH — MHUTO3

24.12

https://resh.edu.ru/subject/lesson/3927/

46

Tunel kaeTok. KapuokrHes
U IUTOKHHES.

0.5

27.12




JlabopaTopHas paboTa
«Hab6sromenre MuTo3a B
KJIeTKaX KOHYHMKa KOpelllKa
JiyKa (Ha rOTOBBIX
MHUKpoInpenaparTax)»

47

Perysidanua >KM3HEHHOTO
LM KJIa KJIETOK

28.12

https://www.youtube.com/watch?v=bqGhE50XcL w
list=PLqU6VDvRpuoiTLeXcIBiRZ2JOh2BgbjUJ
index=12 pp=1AQB

48

OpraHusm - Kak eJUHOE
1eJsoe

10.01

https://resh.edu.ru/subject/lesson/6770/

49

TkaHu pacTeHuUM.
JlabopaTopHas paboTa
«H3ydyeHue TkaHel
pacTEeHUN»

0.5

13.01

50

TKaHU >KUBOTHBIX U
yeJsioBeka. JlabopaTopHas
paboTa «M3yyeHue TkaHel
YKHBOTHBIX»

0.5

14.01

51

Opranbl. CUCTeMbI OPraHOB.

JlabopaTopHas paboTa
«H3yyeHue opraHoB
IIBETKOBOT'O PACTEHMUSI»

0.5

17.01

52

Onopa Tesia OpraHM3MOB

20.01

53

,Z[BI/I)KGHI/IG OpraHu3MoB

21.01

https://resh.edu.ru/subject/lesson/6769/

54

[luTaHue OpraHu3MoB

24.01

55

[InTaHre MO3BOHOYHBIX
’KHNBOTHDIX.
HI/IU_IEBapI/ITeJIbHaH
CUCTEMA YE€JIOBEKA

[SENY U\ JURN JUEN

27.01

56

I,Zl,l::IXfclHI/Ie OpPraHUu3MOB

28.01

https://resh.edu.ru/subject/lesson/6759/

57

l,Zl,l::IXfclHI/Ie ITO3BOHOYHBIX
’KHNBOTHbBIX K YE€JIOBEKA

31.01




58

TpaHcnopT BewiecTs y
OpPraHM3MOB

03.02

https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59

KpoBeHnocHas cuctema
NI0O3BOHOYHBIX >KUBOTHBIX U
4eJioBeKa

04.02

https://resh.edu.ru/subject/lesson/1581/

60

BelzesieHUe Yy OpraHM3MOB

07.02

https://resh.edu.ru/subject/lesson/2217/

61

3aluTa y OpraHu3MoB

10.02

https://resh.edu.ru/subject/lesson/1581/

62

MMMyHHada cucTeMa
4yeJsIoBeKa

11.02

63

PazapaxumocTb U
peryJisilius y OprTaHu3MOB

14.02

64

['ymMopanbHasa perynsanusa u
9H/IOKpUHHaAsA cucTeMa
’KMBOTHBIX M YeJI0BeKa

17.02

https://resh.edu.ru/subject/lesson/2458/

65

KonTtponbHas padoTa o Teme
«Ctpoenne u GyHKIIMH
OpPraHu3MOBY

18.02

66

®opMbl pa3MHOKEHHUS
OpTraHHU3MOB
[Tos10BO€e pa3MHOXKeHUE

21.02

https://resh.edu.ru/subject/lesson/5359/

67

Meiios

24.02

https://resh.edu.ru/subject/lesson/3927/

68

['ameToreHes. 06pa3zoBaHue
Y pa3BUTHE MOJIOBBIX
KJ1eToK. JlabopaTopHas
paboTa «M3yyeHue
CTPOEHUSI MOJIOBBIX KJIETOK
Ha rOTOBBIX
MUKpOIpenapaTax»

0.5

25.02

69

WUHauBUAyalbHOE
pa3BUTHE OPTaHU3MOB —
OHTOTr€eHe3

28.02

https://resh.edu.ru/subject/lesson/5630/




70

3akJazika OpraHoB U
TKaHeW U3 3apOo/bllleBbIX
JIUCTKOB

03.03

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

PocT u pasBuTue
»KUBOTHBIX. JITabopaTopHas
pa6oTa «BbisiB/IeHHE
NPU3HAKOB CXO/CTBA
3apo/iblliel MTO3BOHOYHBIX
YKMBOTHBIX»

0.5

04.03

72

Pa3MHoOXeHUe U pa3BUTHE
pacteHuil. JlabopaTopHas

pab6oTa «CTpoeHHe OpraHoB

Pa3MHOXXEHU S BbICIIUX
pacTEeHU»

0.5

07.03

https://resh.edu.ru/subject/lesson/5359/

73

WcTopus cTaHOBJIEHUS U
pa3BUTHUS T€HETUKU KaK
HayKH

10.03

74

OcCHOBHbBIE IOHATHUA U
CUMBOJIbI TEHETUKH.
JlabopaTopHas paboTa
«/lpo3odpuiia kKak 06'bEKT
reHeTUYeCcKUux
Hccie0BaHU M »

0.5

11.03

75

BaKOHOMepHOCTI/I

HacJieA0OBaHHUA MPHU3HAKOB.

MoHorubpuaHoe
CKpelvBaHHUe.
[IpakTHyeckas paborta
"HU3y4yeHue pe3ybTaTOB
MOHOTHOPUAHOTO
CKpeLMBaHUA Yy
Jipo3odubr”

0.5

14.03

https://resh.edu.ru/subject/lesson/5386/




76

LlnToNI0rM4YecKre 0CHOBBI
MOHOTHOPUJHOTO
CKpel|MBaHUs

17.03

https://resh.edu.ru/subject/lesson/5386/

77

Ananusupywujee
ckpeluBaHue. HenosiHoe
JOMHWHUPOBaHHUE

18.03

78

JurubpuHoe
CKpellBaHUe.
[IpakTHyeckas paboTa
«H3yyeHue pe3ybTaTOB
JUTHOPHUIHOTO
CKpellUuBaHUsA y
Jipo30duibi»

0.5

21.03

https://resh.edu.ru/subject/lesson/4725/

79

IJluTOIOrMYEeCKHe OCHOBBI
JUTUOPUIHOTO
CKpellBaHUs

04.04

https://resh.edu.ru/subject/lesson/4725/

80

CuenneHHoe HacjieJOoBaHHUE
I[IPHU3HAKOB

07.04

https://resh.edu.ru/subject/lesson/4755/

81

XpoMocoMHasi Teopusi
HacJeICTBEHHOCTH

08.04

82

['eHeTHKa noJia

11.04

83

['eHOTHII KaK eJIOCTHadA
CHUCTEMA

14.04

84

['eHeTHYECKUN KOHTPOJIb
pa3BUTHUS pacTEHUH,
YKUBOTHBIX U YeJI0BeKa

15.04

85

KonTposbHas pabora no Teme
«3aKOHOMEpPHOCTH
HAaCJEACTBEHHOCTH U
U3MEHYUBOCTH

18.04

86

HW3MeHYUBOCTb IIPpHU3HAKOB.
BI/I,Z[I::I N3MEHYHUBOCTHU

21.04

https://resh.edu.ru/subject/lesson/5387/




MoaudukanoHHas
M3MEHYUBOCTh

87

BapuanoHHbIN psAg U
BapuallMOHHas KpUBas.
JlabopaTopHas paboTa
«HccnenoBaHue
3aKOHOMEpPHOCTeN

Mo PUKALIMOHHOU
M3MEHYUBOCTH.
[IocTpoeHue
BapHallMOHHOTO psA/a U
BapHaLMOHHOM KPHUBOU»

0.5

22.04

88

l'eHOoTHNIMYeCKadA
W3MEeHYUBOCTb.
KoMmb6uHaTHuBHas
M3MEHYUBOCTh

25.04

https://resh.edu.ru/subject/lesson/5387/

89

MyTanoHHas
M3MEHYUBOCTbD.
[IpakTuyeckas pabora
«MyTauuu y ;po30Qpuibl
(Ha roToBbIX
MUKpoInpenapaTax)»

0.5

28.04

https://resh.edu.ru/subject/lesson/5387/

90

BaKOHOMepHOCTI/I

MyTallHOHHOTI'O IIponecca.

JIUTreHeTHUKa U
3MUTeHOMUKA

29.04

91

['eHeTHKa yesoBeKa.
[IpakTuyeckas pabora
«CocTaBJ/ieHUE U aHAIU3
POJ0CJIOBHOU»

0.5

05.05

https://resh.edu.ru/subject/lesson/3653/

92

['omoBast KOHTpOJIBHAS
pabota

06.05




93

MeTo/bl MeAHUIIMHCKON
reHeTUKU 3HaYeHHue
MeJUIIMHCKOH Ir'eHETHKH B
npefoTBpallleHHuH U
JIeUeHUU reHeTUYEeCKUX
3a00JIeBaHUM YeJloBeKa

12.05

https://resh.edu.ru/subject/lesson/3653/

94

OcHOBHBIE NOHATHS
cesekuuu. JlabopaTopHas
pa6oTa «Mi3yueHue copToB
KyJIbTYPHBIX pacTeHUH U
IOPOJ, JIOMAaIIHUX
»KUBOTHBIX»

0.5

13.05

https://resh.edu.ru/subject/lesson/3861/

95

MeTo/bI ceIeKIIMOHHOM
pa6oTsl. JlabopaTopHas
paboTa «3yyeHue
MeTO/I0B CeJIeKIIMU
pacTEHUN»

0,5

16.05

https://resh.edu.ru/subject/lesson/3861/

96

JlocTHXKeHU S cesIeKLIUU
pacTeHUH U }KUBOTHBIX.
[IpakTHUyeckas paboTa
«[IpuBHBKa pacTeHU»
CoxpaHeHUe, U3yUeHHUE U
MCII0JIb30BaHUE
reHeTHUYEeCKUX PEeCYypCcoB

19.05

https://resh.edu.ru/subject/lesson/3861/

97

BuoTexHoJI0rKMs KaK HayKa
M OTPac/b MPOU3BO/CTBA.
[IpakTHyeckas paboTa
«H3yyeHHe 06'bEKTOB
OUOTEXHOJIOTHH»

20.05

https://resh.edu.ru/subject/lesson/3939/

98

OcHOBHbIE HaIllpaBJIEHHUA
CUHTETHUYECKON OMOJIOTHHU

23.05




99 | XpoMocoMHas ¥ reHHast 1 26.05
VHXeHepuda MeauiuHCKUe
OUOTEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB 99 13

10 [TPOT'PAMME
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