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LieHTp 06pasoBaHus ecTeCTBEHHOHAY4YHOrO U
TexHonornyeckoro npopuna «TOYKA POCTA»
CTPYKTypHOe nogpasaeneHne MbOY LUP «LLlenexoBckuit

HOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buomnorusa" (mamee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHoi paboueii mporpaMmbl BOCIIUTAHUA.

YuaeOuslii npeamet «buonorusy yriyonénnoro ypoHs uydenus (10 kiaccer)
SBJISIETCA OJIHUM W3 KOMIIOHEHTOB MpeaAMETHON oOnacTu «EcTrecTBeHHO-HAay4YHBIC
npeamerb». CormacHo mnonoxkeHussM PI'OC COO npodunbHbie ydeOHBIC
IpeAMEThl, H3ydyaeMble Ha yriayOJE€HHOM ypOBHE, SBISIIOTCS  CIIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHUX Y4eOHBIX TMPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTAIUEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEepeca K KOHKPETHOM 00JacTH HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
W 3aJjayax U3ydeHHs ydeOHoro mpeameta «buosorus» Ha yriyoJI€HHOM YypOBHE,
ompenenser o0s3aTeabHOe (MHBapUAHTHOE) TMPEIMETHOE COJEp)KAHHUE, €ro
CTPYKTYpUpPOBAaHHME IO paszfenaM M TeMaMm, paclpefeieHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh WM3Y4YEHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEeN oOy4Jaromuxcs. B mporpammMe mo 6noioruu peajin3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMH Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh Ha
MOCJICYIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHEHTHPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA,  DKOJOTHYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuszanuu
tpeboBannii ®I'OC COO Kk TUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MpPEeMETHBIM pe3yJIbTaTaM 00y4YeHus U B POPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATENIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHIO COJIEpPIKaHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.



VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeqHero oduiero oopasoBaHuUs
3aBepiaeT OUOJIOrnYecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yrIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U
KJIETOYHOU OMOJOTHH, YMOPUOJIOTUN M OMOJIOTUU Pa3BUTHA, TEHETUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIMIEMY IOJYyYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopaszoBanusi. OCHOBY €ro COAEpKaHMUS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OO0YyYaroIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPbIE MOKHO HCHOJIb30BaTh KAaK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
bu3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
coXpaHeHus1 OMOJIOrMYEeCKOro pa3HooOpasus muaHeTsl. Tak, B 10 kitacce n3yqarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKUA U CEJICKIIMU, OMOTEXHOJIOTMH W CHHTETHYECKOW OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydYarolmuxcsi Nmo OOTaHWKEe, 300JI0TMH, aHATOMUM,
¢dbusmnonorun yenoseka. B 11 kiacce M3y4aroTcsi H3BOIOIMOHHOE YYEHHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH  00€CIEUUTh  OCBOCHUE
OOYYarOIIMMUCST OMOJOTUYECKUX TEOPUI U 3aKOHOB, HJICH, TPUHITUIIOB U TIPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHSL M TOAJEpPKaHUS HMHTEepeca OOydaromuxcss K OHOJIOTMH HapsiAy co
3HAYUTEIBbHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS



TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTUYECKUX U IKOJIOTHUECKHUX MPOOJIEM.

[enp uzyuenus yueOHoro npeamera «bruonorus» Ha yriryoJIEHHOM YPOBHE —
OBJIaJICHWE  OOyYaAOMMMHCS 3HAaHUSIMH O  CTPYKTYPHO-(DYHKITMOHAIBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCII0JIb30BaTh TH 3HaHUS B (DOPMUPOBAHUM MHTEpEca K OMpenesnéHHON 00acTu
npo(ecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WIM K BBIOOpY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yriayOJa€HHOM YpOBHE 00€CTIEUNBAETCS PEUIEHUEM CIEIYIOLIUX 3a0a4:

OCBOCHHME OOYYArONIUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAILHNs, BU, OMOTE0IeH03, OMocdepa); O BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYISpHOU U
KJICTOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJOTMM M CHHTETUYECKOW OMOJIOTHH, TMaJICOHTOJOTHH, 3SKOJIOTHH);
METOJAMH CaMOCTOSITEJILHOTO TIPOBEJEHUS OHOJIOTMUECKMX HCCIeAOBaHUN B
naboparopurd uU B nOpupone (HaOMOJEeHHE, U3MEpPEHHUE, OSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJaJicHUE OOYYalOIMMMUCA YMEHHUSMHU: CAMOCTOSITEIbHO  HaXOJUTh,
aHAIM3UPOBATh W MCIOJIb30BaTh OMOJIOTHYECKYI0 HMH(POPMAIIUIO; TOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHU UM  COUHUAIBHO-DKOHOMUYECKMMHU M IKOJOTHUYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)XKaroIleW NPpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEpPHI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HAYYHbBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YJAIONTUXCS UHTEIUICKTYJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
Mpollecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJieMaMH, METOJ0JOrHel
OMOJIOTMYECKOT O UCCIIEI0BAHUS, TPOBEJACHUS SKCIIEPUMEHTAIIbHBIX UCCIEA0BAaHUMH,



pelieHus: OMOJIOTMYECKUX 3aJlad, MOJACIHUPOBAHUS OHUOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHETUYECKOM rPaMOTHOCTH, 0011IeH KyJIbTyphl TOBEACHUS B IPUPO/JIC; HHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIOIB30BAHUH (COOITIOIEHUE TTPABIII TOBEJCHHUSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHUH COOCTBEHHOTO 37I0POBbSI M 3J0POBBS
OKpYyXKaromux Jrojed  (coOmroneHuss Mep nOporiakTuku — 3a00JieBaHUM,
obOecrieueHrne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO U TEXHOIEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  0OyYarolMMHUCH
WHIUBUTy aJIbHON o0Opa3oBaTeNbHOMI TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSIMU PETHOHA.

OO11ee YyMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001Iero oopasoanusi, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).

Ot60op opraHu3aMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHHUS OMOJIOTHH
OCYIIECTBISIETCS C y4ETOM CHEHM(PHUKU €ro COoACpKaHWs M HAmpaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHHM3AIUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCS TIPOBEJCHHUE JIA0OPATOPHBIX M MpakTHUYecKux pabor. Taxxke ydactue
0OyJaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIIEN0BATENLCKUX PadoT,
TEMaTHKa KOTOPHIX OMPEACIIAETCS YIUTENIEM Ha OCHOBE HMEIOIINXCSI MaTePHAILHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HayKd M M3y4yaeMble HMH  MPOOJIEMBIL.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
IPAKTUYECKOM JEATEIIBHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupel 1 cxembl: «CBsi3b OMOJOTUM C JIPYTUMHU Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh M LEJIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucTeM. Meroapl Omonormdeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHaTue o 3aBucuMou u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUS PE3yJAbTaTOB JKcrepumeHTta. [lonsThe
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucteMmbl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3alMU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpoHHAasi MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudukamuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunel. T'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus munuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKyl. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe OopraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHe MOJIEKYI
yriieBogoB», «CTpoeHHEe MOJEKyJl JUNuIoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0HapyxeHHE OETKOB C TOMOIIBIO KAaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHYecKo MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHIOLUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOM CTEHKH PAacTEHUM, TPUOOB.

[Murorasma. [{uto3onb. Lutockener. JIBuxeHue murtomiazmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyssipHbIi) SHAOIIA3MATHUYECKUN PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvooicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHIPHUH,  IUIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOIIIACTHI, JIEUKOIIACTHI BHICIIINX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. PuGocompr. Ipomesrcymounvle Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBpIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWIKEHHWE JKITYTUKOB W pecHUYEK. MUKpOTpyOOUKHu
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHoIIa3Ma, SAPHIINIKH, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J[uHamuka s0epHOlU 00010uKu 6 mumose. Hoepholil
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTeNbHONM  KieTkuw», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuass padora «l3ydyeHue CTpPOE€HHSI KIETOK pa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBU>KEHUS HUTOIIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLeHUe JHEPIUU B KJIeTKe

AccuMUWISILIMSL ¥ TUCCUMMIISALINAS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBbIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakLuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcUuceHHbIll U OKcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBast Gaszpl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHue pa3auuHbIX PaKkToOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I TMKOIN3 — OECKUCIOPOJHOE PACHIETUIEHUE TITFOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepaus memobparnro2o epaduenma npomonos. Cunmesz ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTH OOMEHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHnasi pabora «3yueHne KaTaAIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas padora «CpaBHEHUE NPOLIECCOB OPOKEHUS U ABIXAHUSY.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [IprHLIKI KOMIIJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOIO CHHTEe3a. Peanuzanusa HacineAcTBEHHON MHpopmaluu. I eneTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbelii cuHte3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKApUOT U IYKAPUOT. Perynsuus akTUBHOCTU T€HOB y MpoKapuoT. ['mmotesa
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus 0OMEHHbBIX
MPOILIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupychsbie 3a005ieBanus 4enoBeka, )kuBOTHBIX, pacteruil. CITNJ], COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz b6oarvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6erxkos. Cnocobvi 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  HabOpbsl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOTO IMKIJIA KJIeTkH. [IporpamMmmupyemasi KjieTouHas
rubespb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubderu Kiemox. «lL{ugposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KICTKW», «Muto3»n, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpernapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCco00OEHHOCTHU CTPOEHUS U KU3HEACSITEIBHOCTH OJTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'PUObI, OJHOKIETOYHBIE BOJOPOCIH, IPYrUe
npotucthl. KosloHuanbHble OpraHu3MBbl.



B3auMocBsA3p 4acTei MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel U
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENBHBIX TKaHEW: 00pa3oBaTeIbHAas1, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TKaHU XKUBOTHBIX U YEJOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHUs, (GYHKUUA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesoBeKa. OYHKIIMKA OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeJIeThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBMKEHHE MHOTOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHussMu.  llurtanme  KUBOTHBIX.  BHyTpumosiocTHOE U
BHYTPUKIIETOUYHOE TulIeBapeHue. [IuTaHne MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxxHoe nbixanue. [[prxaTenbHasi HOBEPXHOCTb.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOCHHUSI KPOBEHOCHOW CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpartutenbHple Bakyonu. Opranbel BbiaeneHus. POuiubTpanus, CEKpeuus u
oOpaTHOE BCACBHIBAHME KaK MEXaHM3Mbl pabOThl OpPraHoB BbljeneHHs. CBs3b
IIOJIOCTU Teja C KPOBEHOCHOW M BBIJACIUTENIBHOM cUCTeMaMu. BelneneHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Y YeJIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropbl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OojesHeil. IMMmyHHast cuctema 4yesoBeka. KieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOILHUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHON CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI U KX TOPMOHBI. JleiicTBME TOPMOHOB. B3auMocBs3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUI»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIxX», «TkaHu pacrenuit», «KopueBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHOocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplienuTenbHas cUCTEMa», «ODHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBILIILIBDY,
«Mmmynurer»,  «Kumednomonoctuele», «CxeMa  INHATAaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHune 1uiaHapum», «BHyTpeHHeEEe CTpOEHHE HOKIEBOro uepss», «HepBHas
cucrema pboib», «HepBHas cucrema JsArymkn», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nrumy, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIETOYHBIX
OpPraHW3MOB, MUKPOIIPENApPAaThl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBegenne xpomocoM B meio3e. Kpoccunrosep. bruonmorndeckuii cMbIci
Meiio3a W TOJOBOro Iporecca. Meilo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJIETOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE W AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOCULL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKOMUTAIONMINX. 3apOJIbIINICBbIe JTUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BriusHue Ha 5MOpHOHANIBHOE pAa3BUTHE PaA3IMYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAaYE€HHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B NpHUpOJE. THUMbI pocTa KUBOTHBIX. PaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS



y ’KMBOTHBIX M 4esioBeka. [lepronbl oHTOreHe3a uenoBeka. CTapeHue u CMepPTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxxenune u paszputue pacreHuil. 'amerodut u crnopodur. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMECHH.

MexaHu3MBbl peryJAiud OHTOT€HE3a Y PACTCHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabnmuupl 1 cxembl: «BereratuBHOe pasMHOXKeHHUE», «TuIbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKECHHE XJIaMUIOMOHAIbD», «Pa3MHOXKEHUE 3SBIJICHBIY,
«Pa3MHOXeHue TUAPbD, «Mehosy, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHue CeMsH OJHOJOJBHBIX U JBYJIOJbHBIX pacTeHUI», «KU3HEHHBIN UK
MOPCKOM KamycCThl», «  KU3HEHHBIN [TUKIT MXay, « KU3HEHHBIA LIUKJI MATOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYILIKHA.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBICHUS M PA3BUTHS TEHETUKH Kak Hayku. PaGotel . Mennens,
I'. te ®pusa, T. Moprana. Posib 0Te4UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T'E€HETHUKH.
Pa6oter H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MIPU3HAK, TOMO3HUI0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPUIBI, TCHOTHIT, (PEHOTHII.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOIOTHYECKUH,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JdeMoHCcTpaMu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB nepBoro nokosjaeHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacUICIUICHUsT MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbIA XapakTep HacleJOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHKH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJe10BaHus pu3HaKoB. [luTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuernieHHOe
HACJICIOBAHUE TIE€HOB, HApYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMOcoM. HacienoBanre npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(GU3HONOTUYECKUX  TPOIECCOB, TMOBEACHUS W  KOTHUTHUBHBIX  (DYHKITUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrereHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJiay,
«Kapuotunn dgenmomeka», «Kapuotun apozodwmiby, «Kapuwotunm OTHIBD,
«MHOX€eCTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOjAeNIb JJIg JEMOHCTpAalMud 3aKOHOB €IMHOO0pasus
ruOpUJIOB TIEPBOrO TIOKOJICHUSI M PACIIEIJICHUS MPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAHUSA NPU3HAKOB, MOJEIb JJIs



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUH
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHOTHIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIINYECKON U3MEHYHBOCTH.
Bubl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax OJJHOrO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTHYeckue myTtanuu. CoOMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pOJb ONUSEHEeMUYEeCKUx Qakmopos 8
HACc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOE Y OP2AHUIMOS.

JemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u cxeMbl: «Bugael  um3MmMeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a00eBaHus YeaoBeKay, « BUabl MyTaluii.

OO6opynoBaHue: >XKMBbIE W TepOapHBIC AK3EMIUISIPhl KOMHATHBIX PacCTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BapUAIMOHHON KPUBOWY.



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uvenoBeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUA T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIeHEaJOTMYeCKHM,
OJIM3HEIOBBIH, HUTOT€HETUYECKUH, NOMYJIALUOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
MTOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OoJie3HU 4YeyoBeka. boyie3HM ¢ HacleACTBEHHOM MPeapacroioKeHHOCTHIO.
3HaYeHUEe MEAUIUHCKON T€HETUKH B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «T€HETHYECKOTO rpy3a». DTUYECKUE ACIEKThl UCCIECIOBAaHUM B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKa K
bu3YecKOMy U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JleMoHCTpanumn

Tabnuupl u cxembl: «Kapuotun udenoBekay», «MeTollbl U3yUYEHUsS] T€HETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTukanus u ceneKkuus. 3apokKACHUE CEIICKIIMU U TOMECTUKAIIUN. Y YCHHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3HaueHue JJis CEIEKIIMOHHOMN pabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbio aHanu3a JJHK.

HNckycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJICKIIMOHHOW  paOoTHI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJIUTIIIOUIOB. BrytpuBunoBas ruOpuIn3aIus.
brnu3kopoAcTBEHHOE — CKpellMBaHWe, WM  WMHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mnpuuuHbl. VMcrnosb3oBaHue
rereposuca B cenekuuu. Otnanénnas rubpuausamms. [Ipeomonenne Oecruiomus



MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJEKIIUU PACTEHUH U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTteHuN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AWCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCMHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHNs OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa wnxkeHepusa. MeTonbl KyJIbTYpbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3osanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHUE KUBOTHBIX. METONI TpaHCIJIAHTAUUU SAJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBaHue pekomonHanTHbIx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexnosnoruu. [locrrenomuas nudpopas meaunuHa. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKM COCTOSIHMSL €ro 3J0poBbs. M CHonb30BaHHWE CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynutener OPBU, ycTaHOBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOrpaMM CpeIHEro o0Imero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOrpaMMBbl IO OUOJIOTUU
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHNE OOYJAIOIIMMUCS POCCUHCKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OMOJOTHH,
yeneHanpagienHoe paseumue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAUIMN pPa3BUTHA OUOJIOTMYECKOTO



3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, TMPUCYIIUMH CHUCTEME
OMOJOTUYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
CnOCoOHOCMU cmasums TN U CTPOUTH JKU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU TOCTUTAIOTCS B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIMTAHHS U
CaMOpAa3BUTHSA, Pa3BUTHS BHYTPCHHEH TO3WIWHA JIMYHOCTH, MATPHOTH3MA U
YBaXEHUSI K 3aKOHY U MPABOMOPSJIKY, YEIOBEKY TpyJa U CTapilieMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKpYKaIoUIEH Ccpelie.

JInuHOCTHBIE pE3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIINPEHUE XU3HEHHOTO
OTBITA W OTBITA JESITEIHOCTH B IMPOIIECCE pPeaiu3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIHHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO |
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBRA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00A3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPABOTIOPSIIKA;

TOTOBHOCTB K COBMECTHOM TBOPYECKOH JIEATECILHOCTH ITPH CO3JIaHUN YICOHBIX
MIPOCKTOB, PCIICHWH Yy4YeOHBIX M IIO3HABATCIBHBIX 3a1a4, BBIMOJHECHUN
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBATH B CBOMX JICHCTBHIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSAMH, KyJIbTYPHBIMA [ICHHOCTSIMH H
COIMAJILHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITOJTHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOIO
OTHOUIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU NEITEIHHOCTH;



2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH POCCUNUCKOM TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaXKECHUS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonnHoi, roproctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJBTYpPYy, IPOLUIOE W HACTOSAIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILLIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JNOCTHXEHUSIM Poccuun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnuyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOTO 0JIaronoJIy4yns:

MMOHMMAaHKE 1 pealh3aliys 3I0POBOro 1 6€30macHoro oopasa Ku3HH (3I0POBOE
MUTaHue, COOJIIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATTaHCUPOBAHHBIN PEKUM
3aHSATHUM W OTHObIXa, peryjspHas (Qu3nyeckas akTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:



TOTOBHOCTh K TPY/y, OCO3HAHUE LIEHHOCTH MAacTePCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOW JESATENBHOCTH TEXHOJIOIMYECKOM U COLMAIBHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD;

UHTEpEC K pa3inyHbIM cdepaMm mpodheccCHoHATbHON e TEIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TUTAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11ETIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: TNPUOOPETEHHE OMbITa
IUJAHUPOBAHMSI TIOCTYNIKOB W OLEHKM MX BO3MOJHBIX IIOCHEACTBANA  JUIS
OKPY’KaIOLIEH Cpelbl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJieM U IMyTel ux
peleHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHHMS
M yMEHUS TpU  pEeHIeHuH NOpoOsieM, CBS3aHHBIX C  PalMOHAIbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  TMOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
IKOCUCTEM, Orochepbl);

aAKTUBHOE HEMPUATUE NEHUCTBUN, TPUHOCAIINX BPEA OKPYKAIOLIEH PUPOTHON
cpelie, YMEHHE MPOTrHO3UPOBATh HEOJATOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBPAILATh UX;

HaJIMYue Pa3BUTOrO DKOJIOIMYECKOIO0 MBILICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS MMM B IO3HABATEIIbBHOM, KOMMYHUKATUBHON U COLMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHUECKOMN NEATEIBHOCTH DKOJIOTMYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIBTYPbl Kak CPEACTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
(GbOopMHpPOBAHUN PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO
IpECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YeJOBEKa U



o0miecTBa, B IO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pEUIeHMH NpoOeM
COXPaHEHUs1 IPUPOIHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBHJIM3ALNU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, IIOUCKA MyTEeW BBIXOJA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUU B MEJIX
NOBBILIEHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4aeMble 3HAHUA JJIs aHaiu3a u
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEr0o MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOINXCS JAHHBIX C IENBIO MOTYYCHHS TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JEATEeIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa3oBaHUI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHWA TO OWOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertamnpeamMeTHbIe pe3ysibTaThl OCBOSHHS ydeOHoro mpeamMera «buomorus»
BKITIOYAIOT: 3HAYUMbIC i1 (OPMHUPOBAHHS MHPOBO33PEHHS O0YYArOIIUXCS
MEKTUCIUIIMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNE
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa ¥ CHENU(HUKY METOIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SBICHHE, MPOIECC,
crcTeMa, HAy4yHbIA (haKT, MPHUHIIUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCIIeIOBaHKE, HAOJIIOICHHE, U3MEPCHHE, SKCIICPUMEHT | IPYTHE); YHUBEPCAIbHBIC
yueOHble JeficTBHus (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE, PETYISATUBHBIC),
oOecrieunBaromme GopmMupoBanue GyHKIIMOHATPHONW TPAMOTHOCTH M COIMATIBLHOM
KOMIETEHIIMH  OOYYaroIIMXCs; CIOCOOHOCTh  OOYYaroIIMXCsS  HCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHYECKIE 3HAHUS ¥ YHHBEPCAJIbHbIC
y4eOHbIe IEHCTBUS B MO3HABATEILHON M COLUALHOMN MPAaKTUKE.



B pe3ynbTaTe u3yueHust OMOJIOruy Ha YPOBHE CpeIHEro o01ero oopa3oBaHus
y oOyuvatomierocs OyayT cpoOpMHpPOBaHbI TI03HABATENIbHbIE YHUBEpCAIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIC YHHBEpCaJbHbIE YydeOHbIC JEHCTBUA,
PEryJISTUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MeTtanpeamMeTHble pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHMBepPCAJIbLHBIMH yueOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHE T CTBHA:

CaMOCTOATENbHO  (OPMyJIMpOBaTH W aKTyaJIU3UpOBATh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananmu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKAIIUKU, OO0OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS I 00bsICHEHUS (DAKTOB U SBJICHHI
YKWBOW MPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, TIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBObI U 3aKIIOUYEHUS;

MPUMEHSATH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHUSI CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4yaeMbIX OHOJIOTMUYECKHMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJa, BBISBICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEeMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEAbHOTO, BUPTYAJIHLHOTO
Y KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE eHCTBHUS:

BJIa/IETh HaBBIKAMU y4€OHO-HUCCIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi npoodsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;



UCIIOJIb30BaTh pPa3jMuYHble BUABl JESATEIBHOCTH IO IOJYYEHHIO HOBOI'O
3HaHUS, €ro HUHTEPIpETAlUH, MPEeoOpa3OBaHHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(dbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHON
JESTEIIbHOCTH U KU3HEHHBIX CUTYyallUsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYILECTBISATh LEJICHAIIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHHSA B IO3HABATEJIbHYIO M IPAKTHUECKYIO 00JacTu
KHU3ZHECSATCIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE MJIEW, MpeJiaraTb OPUTMHAIbHbBIE MOAXOAbI U PEIICHHUs,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ uHpopmMaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MH(pOpMALMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
UH(GOPMALIMIO Pa3IMYHBIX BUIOB U (POPM IpeicTaBICHUs, KpUTHUECKU OLIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIMpOBaTh 3aMpOChl U MPUMEHSATH Pa3TUYHBIE METOMABI MPHU TOUCKE U
otOope Omosornueckor MHGOpMAIU, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
Ounonornyeckon nHpopManuu (CXeMbl, rpapuKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKHU H
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
Ouonornuecko uMHGpoOpMauued: NPUMEHATh XUMHUYECKHE, (U3MUecKue WU
MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpY, HOMEHKIATYpY,



UCIIOJIb30BaTh UM MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarIsiAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHUS M 3allUThl  WH)OpMaIuw,
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmennme:

OCYHIIECTBIATH KOMMYHUKAIIMK BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WU TUCKYCCHH IO CYIIECTBY OOCYXIaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYKJCHHS OTHOCUTEIBHO BBIIIOJHEHUS MpeajiaraeMoin
3a/1a4ud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYrUX YYaCTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHMMATh 3HAUYCHUE
COIIMAILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETbh CMSATYATh KOH(DJIUKTHI U BECTU IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTMYHO H3JIarath CBOIO TOYKY 3PEHUSI C KCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboOThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU YueOHOU 3a/1auH;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

NPUHUMATh 1€  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJAWMHUPOBATH JEUCTBUA IO €€ IOCTHUKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TIPOCKTHI, OILICHMBAaTh UJEHW C TMO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBJICHUS MpoOJieM M uX
pEIIeHNs B )KU3HEHHBIX U yU€OHBIX CUTYyaITUsX;



BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOMX JEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATEIbHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHS TPOOIIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacIupsATh paMKH y9eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIMH B
pa3HbIX 00JacTAX 3HaHWM, MOCTOSHHO IIOBBINIATH CBOM 00pa30BaTENbHBIN U
KyJIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYallHsIM, BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHUi, MCMOJIB30BaTh MPHUEMBI pedICKCUHN IS OLEHKA CHUTYyalllH, BhIOOpa
BEPHOTO PEIICHUS;

yMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATh DEIICHUS MO0 HX
CHIKEHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTBhl JPYTHX T[IPU aHAIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

3) npuHsTHE CeOS M IPYTUX:

OPUHUMATH Ce0sl, MTOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPU aHAIMU3E pPe3yJIbTaToOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA ONINOKH;

pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIUH IPYTOTO YEIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IlpenmeTHbie pe3ynbTaThl OCBOCHHUS COAEp)KaHUS y4eOHOro mnpeamMera
«buonorus» Ha yriyOnEéHHOM YpPOBHE OpPHEHTHPOBAaHbI Ha oOecredeHue
npopuiabHOro  o0ydyeHust  oOywatouiuxcs — Oumonmormu. OHHM  BKIIIOYAIOT:
cnenurduueckue 1jisi OMOJIOTUY Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICMCTBUM 110
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHHM, BUABI EATEIBHOCTH IO



MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yapTaThl MPEACTABICHBI IO
roJiaM U3y4eHHUsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO mpeamera «buomorus» B 10
KJacce NOJIKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB NPHUPOJBI W  pEIICHHH TMpolJieM  pallMOHAIBHOTO
MIPUPOOIIOIH30BAHUS, O BKJIAJ€ POCCHICKUX W 3apyOEKHBIX YUEHBIX B pa3BUTHE
Omosoruu;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHUIT), 3aKOHBI (€IMHOOOpa3us
MOTOMKOB TIE€PBOr0 MOKOJIEHUS, PACIHICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctu H. Y. BaBuiiosa), npuHIMIMIB (KOMITJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TO3HAHMS, HCIOJb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX M YETIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YEJOBEKa, TMPOLECCOB KU3HEAEITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MEeTaboIM3M), MPEBPAIEHUS dHEPTHH, OpPOKEHUS,
aBTOTPO(HOTO U TeTepoTPpOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEW03a, TaMeTOTeHe3a, IMOPUOTEHE3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHAMBUIYyAIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMO/ICHCTBUS T€HOB, TE€TEPO3KUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOWJAMHU KJIETKH U UX
GYHKIUSIMHE, CTPOCHHEM KJIETOK Ppa3HBIX TKaHEWM M WX (GYHKIUSIMH, MEXITY
OpraHamMM M CUCTEMAaMHU OpPraHOB Yy PACTEHHI, JKMBOTHBIX W YEJIOBEKAa U UX
GyHKUUSIMH, MEXKIYy CHUCTEMaMHU OpPraHOB M WX (QYHKUUAMH, MEXAY 3Tanamu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,



TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUIIOM, (DEHOTUIIOM H
(dhakTOpamMu cpeibl OOMTaHUS;

YMEHUE BBISBJISATh OTIMYMUTENIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pPacCTEHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT;

YMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4d, BBISIBIATh TPUUMHHO-CJICICTBEHHbIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M MPAKTUYECKUE PpadOThI, COOIIOJATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bl, TMPOBEPATh WX OKCIEPUMECHTAUTHHBIMU
cpenctBamu, (GOpMyIHpys LEdb HCCIECIOBAaHUS, aHAJU3UPOBATH IOIYUYEHHBIE
pe3ynbTaThl U JeaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B Yy4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJIMIIUHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAay4HBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBISATH  IOJYYEHHBIE  pe3yJbTaTbl HAa  YUYCHHYECKUX
KOH(epeHUusX;

YMEHHE OLIEHMBAaTh ATUYECKUE AacCHEeKTbl COBPEMEHHBIX HCCIEIOBAHUN B
00JacTH OMOJIOTUN Y MEIUIIMHBI (KIIOHUPOBAHHE, HICKYCCTBEHHOE OTUIOJI0OTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIiyOJsTh MO3HABATEIbHBIH
WHTEpEC, HANIPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccun u
POJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

buosnorus xak KOMIUICKCHasl HayKa U KaKk
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl opraHu3anyi )XKUBbIX CUCTCM

HcTopust OTKPBITHS U U3YYEHUS KIETKU.
Knerounas teopus

Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«3y4eHne METoI0B KIIETOYHOU
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»

XUMHYECKUHN COCTAB KJIIETKU

0.5

MuHepalibHbI€ BEIlECTBa KJIETKH, UX
Ouosoruyeckas poib

Opranuyeckue BenecTBa KIeTKH —
6enku. JlabopaTopnas pabdora
«O6Hapyx)eHHe OETKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITHIT»

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKoB

0.5




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozunrpudocdarer (HTD)

0.5

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

15
16

MeTto/1bl CTPYKTYPHOM OHOIOTHH

Tumne! K1eTOK. HpOKapI/IOTI/I‘IeCKaH KIJICTKa

17

18

19

CtpoeHune 3yKapuOTUYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KiIeTKU
OnHOMeMOpaHHbIE OPraHOM bl KIETKH.
[TpakTuyeckas pabora «M3yuenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

0.5

0.5

20

[TomyaBTOHOMHBIE OPTAaHOUIBI KIIETKHU:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

21

HemeMOpanHble opraHOU bl KJIIETKH




22

Crpoenue u GyHKIUH s11pa 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KIECTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaauTUYeCKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
paclieruieHus HepOKCHa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI
33 Peakuimu MaTpuyHOTrO CHHTE3a
TpaHckpunus — MaTPUYHBIA CUHTE3
34
PHK
35 Tpancusus u e€ Tarnbl
36 KoaupoBanue amuHokucior. Ponp
pubocom B OmocuHTe3e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
JyKapuoT
38 MoutekymsipHbIE MEXaHU3MBI SKCIIPECCUHI
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH
39 U obnuratHble mapa3uTsl. [IpakTuyeckas 0.5
paborta «Co3nanue MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus yeI0BeKa,
JKUBOTHBIX, PACTCHU
41 Hanorexuosoruu B 6u0a0ruu u
MEIHIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cunte3 JTHK
Xpomocomsl. JITaboparopHast pabota
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHnue KJIETKM — MHUTO3
46 Tunsl kneTok. KapruokuHe3 U HTUTOKUHES. 05

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHUYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpernapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK

48 Opranu3M Kak eIuHOE 11eJI0e

49 Tkanu pacrenuit. Jlaboparopnas pabora 05
«M3y4yeHue TKaHeH paCTCHUIN» '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHas paboTa «3ydyenue TkaHei 0.5
KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.

51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHe OpraHu3MOB

o4 [Iutanue oprann3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MumeBapuTenpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHCcoOpT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema 4yenoBeka




PazgpaxxumocTs 1 peryisus y

63
OpPraHU3MOB
64 I'ymopasnbeHas perynsnus 1 9HI0KpUHHAS
cHCTeMa KUBOTHBIX M YelIOBEeKa
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB
66 [TonoBoe pazMHOXKEHHE
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 NOJIOBBIX KJIeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»»
69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akyaJKa OpraHOB U TKaHEU uU3
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTHe JKUBOTHBIX.
71 JlaGopartopHas pabota «BrisBieHHe 05
IPU3HAKOB CXOJICTBA 3apO/IbILIeH
MO3BOHOYHBIX KUBOTHBIX)»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
79 JlaGopatopHas pabora «CtpoeHue 05
OpPraHOB Pa3MHOMXEHHS BBICIIMX
pacTeHumn»
73 HcTopust CTAHOBIICHUS M Pa3BUTHS
TeHETUKHU KaK HayKd
74 OCHOBHBIE TIOHATHS U CUMBOJIBI 05

reHetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 0ObEKT TeHETHYECKIX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [Ipaktuaeckas paborta

75 " 1 0.5
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIpo30¢uiIs"

76 I{uTomorunueckre OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIUBAHUS

77 AHanu3upyroliee CKpeluBaHue. 1
Hemnonnoe nomuHnpoBanue
JurubpunHoe ckpenrBaHue.

78 [TpakTuueckas pabota «3yuenue 1 05
pe3yIbTaTOB TUTHOPHUIHOTO '
CKPEIIUBAHUS Y IPO30(DHUITBD)

79 [{uTomornyeckrue OCHOBBI JUTHOPHTHOTO 1
CKpEIIMBaHUS

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1

82 I'enernka mona 1

83 I'enoTun kak MeJIOCTHAs CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PA3BUTHS 1
PACTCHHIA, )KUBOTHBIX U YeJIOBEKa

85 M3MeHunBOCTh MpU3HAKOB. Buabl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1




87

88

BapuauvoHHbII psia U BapUaLlMOHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

0.5

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHaTu3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

93

94

95

3HaueHue MEIULUHCKON N'€eHETUKHU B
NPEOTBPALICHUH U JIEUEHUU
TEHETUYECKUX 3a00JI€BaHU YeTI0BEKa
OCHOBHBIE IOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJT
JOMAITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METOJI0B CEJIEKLIUN PACTEHUI»

0.5

0.5




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U
96 KUBOTHBIX. [IpakTrueckas padota 1
«ITpuBHBKa pacTeHU»
97 Coxpanenue, U3yueHHe U UCIIOJIb30BaHIE 1
TeHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka u oTpacib
98 npou3BojcTBa. [IpakTnueckas padbora 1 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUI
99 OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonorun
100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUs
101 MenunuHcke OMOTEXHOJIOTUA
102 PesepsHbiit ypok. IloBTOpenue, 1
0000111eHNe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 102 135

I[TPOT'PAMME




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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