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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yueOHOMY mpenmery "buomnorus" (mamee - Ouomnorusi) Ha
YpOBHE cpeaHero obiiero oOpa3oBaHus pa3padoTaHa Ha ocHoBe dDenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit denepammmy,
OI'OC COO, Konuenuuu mnpenonaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIO’KEHUH (eiepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

VYuebnbiii npeamer «buonorusi» 0azoBoro ypoBHsi uzydeHus (10 kmacc)
ABJISIETCSI OJJHUM W3 KOMITIOHEHTOB IMpeAMETHOU o0nacTu «EcTecTBeHHO-HAyUYHbIE
npeametb». CormacHo mnosoxkenussMm @DPI'OC COO mnpoduiibHbie ydeOHBIE
npenMeThl, H3y4yaemMble Ha  0a30BOM  YpOBHE, SBJSIIOTCS  CIOCOOOM
muddepenpani  0oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs U
IOpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
oOLIMM, CpeTHUM IpOo(ecCHOHABHBIM U BBICHINM 00pa3zoBaHueM. B To ke Bpems
KaXAbld M3 3TUX YYE€OHBIX MPEIMETOB JODKEH ObITh OPHUEHTHPOBAH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIUTATEIBHBIX U Pa3BUBAIOLINX
3aj1a4, CBS3aHHBIX C mNpodopHeHTanreld OoO0ydJalomuXxcss W CTUMYIUPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMsI, CBSI3AHHOTO C OHOJIOTHEH,
MEAULIMHOM, KOJIOTHEeH, ICUXO0IO0THeH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeamety "buosorus" naér mpeacraBieHUE O
e U 3a/adax u3ydeHusi ydyeOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE,
omnpezenseT o00s3aTenbHOE (MHBApUAHTHOE) MPEAMETHOE COAEpXKaHHUe, €ro
CTPYKTYpUpOBAaHHE [0 pa3jieiaM U TeMmaM, paclpeieseHrue Io KiaccaM,
PEKOMEHIyeT MOCIEI0BAaTeIbHOCTh HM3yYeHUs y4yeOHOro Marepuaia ¢ Y4ETOM
MEXMPEIMETHBIX M BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH y4eOHOTo TMpolecca,
BO3pPAaCTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosoruu
peaii30BaH MPUHIUI IPEEMCTBEHHOCTH C H3yuyeHHEM OHOJIOTMUM Ha YPOBHE
OCHOBHOTO  OO0miero oOpas3oBaHusi, Oiaromaps 4YeMy IMPOCMaTpUBACTCS
HANPaBIIEHHOCTh HA  TOCJEAyIolee pa3BUTHE OHWOJOTHUECKUX  3HAHWH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PECHHUS,
HKOJIOTMYECKOTO MBIIUICHHS, TMPEICTAaBICHU O 3J0pOBOM 00pa3e >KW3HM, Ha
BOCIHTAaHUE OEpeKHOTO OTHOIICHHMS] K OKpy’Kallled npupoAaHoi cpexe. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Y4eOHOro IpeamMera
«buonorus» B peanmuzanuu  TpeboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yiabTaTaM OOydYeHUs U B
(OpMUPOBaHMM OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATENIbHON  N1EATEIHLHOCTU
oOydaromuxcsi M0 OCBOCHHUIO COJEpKaHUS OWOJIOrMYECKOro O0pa3oBaHMA Ha
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYyebOnslii npeamer «buonorus» Ha ypoBHE cpeaHEro oduiero oopasoBaHUs
3aBepiiaeT OuOoJIOrMYecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsjeHue 3HaHMM OOydYaromMXcCsi O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, SMOPHOJIOTUH W OHOJIOTUM Pa3BUTHS,
TeHETHKHU, CEIEKIIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha 0a30BOM  YpOBHE
OPUEHTHPOBAHO HAa MOJATOTOBKY OOYYaIOMIMXCS K MOCIEAYIOUIEMY IOTYYCHHIO
Ouonoruueckoro  oOpa3oBaHMs B By3aX W OpPraHM3alMsIX  CPEIHETrO
npodeccuonanbHoro 0opazoBanusi. OCHOBY €ro COAEpKaHUS COCTABIISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TIPU  HU3YYECHUU  OOy4YaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmero oOpaszoBanus, B 10 kjacce 3TH 3HAHUSA NOJY4YarOT pas3Butue. Tak,
pacuMpeHbl W yTiyOJieHbl OMOJIOTUYECKHE 3HAHUS O PACTEHMSX, *KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME 4YeJIOBEeKa, OONIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKHUE CBEACHUS IPUKIAIHOTO U TIOMCKOBOTO
XapakTepa, KOTOPhIE MOKHO MCIOJIb30BATh KaK OPUEHTHUPBI ISl MOCIETYIOLIErO
BbIOOpa mpodeccun. Bo3MoxkHa Takyke HHTErparus OHOJOrMYECKUX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHUSMU, MOJYYCHHBIMU OOYYAIOUIMMUCS TMPU H3YYCHUU
bu3uKu, XUMHUH, reorpaduy U MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMY mnpenmery "buonorusa" otpaxkaer
CHUCTEMHO-YPOBHEBBIM M JBOJIOUMUOHHBIA TMOJAXOAbl K HU3YYEHUIO OHOJIOTHUHU.
CoriacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIs1 JKUBBIX
CHUCTEM PA3HOIr0 YPOBHSI OpraHU3alliH, 3BOJIIOLMA OPraHUYECKOro MUpa Ha 3eMIIe,
COXpaHEHUs1 OMOJIOTUYECKOro pa3HooOpazusi 1utaHeTel. Tak, B 10 xkiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTHH, 3MOPHUOJIOTHH |
OMOJIOTUU Pa3BUTHS, TEHETUKU M CEJICKIHUH, OMOTEXHOJIOTUU U CHUHTETHYECKOU
OMOJIOTHH, AKTYyaJIU3UPYIOTCS 3HAHMS OO0y4yarlIuxcs Mo OOTaHUKE, 300J0THH,
aHATOMHUH, (PU3MOJIOTUU YeNoBeKa. Y4eOHbI mpenmer «buomorus» mpu3BaH
o0ecreuynTh OCBOCHHE O0YUYarOIIMMUCST OMOJOTUYECKUX TEOPUN U 3aKOHOB, UJIEH,
MPUHILIMIIOB W TPaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOM
KapTHUHBI MUpa, 3HAHUW O CTPOEHUH, MHOTOOOpa3sMu U OCOOEHHOCTSAX KIJIETKH,
OpraHu3Ma, TMOMYJSIUU, OWOIEHO03a, AKOCHUCTEMBbI, O BBIJAIOIIMXCS HAYYHBIX
JOCTIKEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJOTHUHU, MPUKIIAIHBIX aCMeKTax
OWoNoTHYECKUX 3HAHWU. {7151 pa3BUTUS U MOJJCp)KaHUS UHTEpeca 00yJaronuXxcs
K OMOJIOTMM Hapsay CO 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOrOo MaTepualia B
CoJiepKaHUM MPOrpaMMbl IO OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH
CTAQHOBJICHMSI W Pa3BUTUSA TOW WM WHOW 00JacTH OHOJIOTHH, BKIIAIOM
OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHUE BAKHEUITUX OMOJIOTHIECKUX U
AKOJIOTHYECKUX ITPOOJIEM.

Lenp uzyuenus yueOHoOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIHMOHAIBHOU



OpraHM3allMi J>KMBBIX CHCTEM pa3HOrO0 paHra © MpuoOpeTeHHe yMEHH
MCIIOJIb30BaTh 3TH 3HaHUA B (JOPMUPOBAHMM MHTEpECA K OMPEICIEHHON o0nacTu
npodeccuoHanbHON JeATeTbHOCTH, CBS3aHHOM C OMOJIOTHEl, WM K BBIOOpPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTkeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CISAYIONINX 3a/1a4:

OCBOCHHE O0YJaIONUMHUCS CUCTEMbI OMOJIOTHYECKUX 3HAHWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHHUU, MHOTO00pa3vM W OCOOCHHOCTSAX OHMOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MMOMYJIALMS, BUJ, OUOreoLeH03, Onocdepa); 0 BhIJAIOMIUXCA OTKPBITUIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHE OO0YyYarouMxcs C METOJAMM MO3HAHMWs >KUBOM NPUPOABI:
UCCIIEIOBATEIbCKUMU ~ METOJaMH  OHOJIOTMYECKMX HayK (MOJIEKYJISIpHOM U
KJIIETOYHOW OHMOJIOTMHM, SMOPHOJIOTMA W OHWOJIOTMM pa3BUTHUS, TEHETHUKU U
CeJIeKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, MaJe€OHTOJIOTHUH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITENIbHOTO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopuu W B Ipupoxae (HaOdIoAeHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIAJICHHE OOYyYarOUIUMHUCA YMEHUSMU: CaMOCTOSITENIbHO  HAXOJUTh,
aHAJIM3UPOBATh W MCIIONB30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BaThHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-3KOHOMHYECKMMHU M  3KOJOTHYECKHUMHU
mpoOJjeMaMy 4YeJIOBEYECTBA; OLIEHMBATH MOCIEACTBUS CBOEH NESITEIbHOCTU IO
OTHOIIICHUIO K OKpY’Kawlled NpUpoaHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOMIOATh  MEPBI
npodunakTuKd MHGEKIIMOHHBIX 3a00JI€BaHUM, MpaBUiia TIOBEACHUS B MPUPOJIE U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM YKM3HENESTEIbHOCTH B UPE3BbIYANHBIX
CUTyallusiX TPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Yy 00yYaIOIUXCSI MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IPOIECCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMbIMU €10 MpoOJeMaMu, METOJI0JIOTHEM
OMOJIOTUYECKOTO UCCJIeI0BAHMUS, IPOBEICHUS AKCIIEPUMEHTAITLHBIX
UCCJIEIOBAHMM, peleHus: OMOJIOrMYeCKUX 3a/1a4, MOACIUPOBAHUS OMOJOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHHUE y 00YYarOIIMXCsl [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSM; (POPMUPOBAHUE IKOJOTUYECKOMH,



TCHETHYECKOW TPaMOTHOCTH, OOIEH KyJIbTypbl TIOBEIEHUS B TMPHUPO/IE;
WHTETPAIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydYaloIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOAOIIONB30BaHUN (COOIO/ICHNE TPAaBWIJI TOBEJICHUS B MPHUPOJIE, OXPaHbI
BHJIOB, DKOCUCTEM, OMOCchephl), COXpaHEHUH COOCTBEHHOTO 37I0POBBS U 30POBBS
OKpyXaromux Jojaeid (cobmoneHuss Mep npouiakTuku  3a00JI€eBaHUH,
obecrieueHrne OE30MaCHOCTH JKU3HEACITEIIBHOCTA B YPE3BBIYAMHBIX CHUTYAITASIX
OPUPOAHOTO M  TEXHOTEHHOIO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEIHEBHOM KU3HU;

CO3/IaHHM€  YCIOBHM  JJII  OCO3HAaHHOIO  BbIOOpa  OOydYarOMIUMUCS
VHJIUBUTYJIbHOMN oOpazoBaTeabHON TPACKTOPUH, CIocoOCTBYIOIIEH
HOCIEAYIOUIEMY TNPO(PECCHOHAIBHOMY CaMOONPECIEHNUI0, B COOTBETCTBUH C
UHIVMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO6miee 4yMCIO YacoB, OTBEACHHBIX Ha HM3ydeHHE OWOJIOTMM Ha 0a30BOM
ypoBHe coctaBisieT : B 10 kmacce — 102 waca (2 yaca B Heaemwo), OtOop
OpraHu3allMOHHBIX  (OpM, METOJNOB U  CPEICTB  OOydeHHs  OHOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHenu(UKU ero cojiepKaHUsl W HAMpPaBICHHOCTH Ha
POJOJDKEHNE  OMOJOTUYECKOrOo O00Opa3oBaHUS B OpPraHU3AlMSIX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s3aTebHBIM YCIIOBUEM MPU OOYYEHHHM OHOJOTMH Ha 0a30BOM YpPOBHE
SBJISIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padoT. Takxke yuactue
0oOy4Jaronuxcsi B BBIMOJHEHUU TMPOEKTHBIX M YYEOHO-HUCCIEA0BATEIbCKUX PadoT,
TEMaTUKa KOTOPBIX OTMPENEISeTCS y4UTeJIeM Ha OCHOBE HMEIOIIMXCSA
MaTepUaTbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHM.



COILEPKAHUE OBYUYEHUSA
10 KJTACC

ConepxaHue nporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Onoyorusi — KOMIUIEKCHas Hayka. Kpatkas uctopus pa3BUTHS
Owonornu.  buonormyeckne HAyKM M HW3yYaeMble MMH  TPOOJIEMBI.
dyHAaMEHTAJIbHbIC, NPUKIAIHBIE W TOWCKOBBIE HAyYHBIE HCCIECIOBAHUS B
OMOJIOTHUHU.

3HaueHue OMOJOruu B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptuHbel Mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SICTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JeMoHcTpanuu

[Toptpets: Apucrorens, Teodpact, K. Jlunnen, K. b. Jlamapk, Y. JlapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepuanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTMUM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cucTeMbl U X U3yYCHUE

XKuBble cucTeMBl Kak HOpeaMeT u3zydeHust Ouosnoruu. CBOMCTBA KUBBIX
CHCTEM: €IMHCTBO XHMMHYECKOI'O COCTaBa, JIUCKPETHOCTb W LEJIOCTHOCTb,
CJIO0HOCTb M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3aLusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISIHMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreoneHoTnueckuii), OmochepHbiii. Ilporecchl, MPOUCXOAIINE B KHUBBIX
cuctemMax. OCHOBHbIE TpPH3HAKH >XKUBOTO. JKW3HL Kak ¢opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaroime ,uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3aIUY.

N3ydenune xuBbIX cucteM. Merojasl Ouosiorndeckoi Hayku. HaGmronenwe,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanu3. llonaTue o 3aBucuMon u
HE3aBUCUMOM TmepemeHHoW. llnanupoBanue skcnepumenta. [loctaHoBka u
nmpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonormdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3yibTaToB. [IpyuumHBI HWCKa)Xk€HUsT PE3yJbTAaTOB JKcrnepuMmeHTta. l[lonsarue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabnuipl u cxeMbl: «OCHOBHBIE TPU3HAKH KU3HW», «buonornyeckue
cucteMbl», «CBOHCTBa MKUBOM MaTepun», «YPOBHU OpraHU3alUHU KUBOU
npuponb», «CTpoeHHe XKUBOTHOW KIETKW», «TKaHU JKUBOTHBIX», «CHUCTEMBI
OpraHOB 4YeJOBeuecKoro opranusma», «buoreonenosy, «buocdepa», «MeTombl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

O6opynoBanme:  jmabopaTopHoe  OOOpyJOBaHWE IS IPOBEACHHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHWE PA3IMYHBIX METOJAOB IIPH
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpyKTypHO-QYHKUMOHAJIbHAS e€AuHULA KuBoro. Mcropus
oTKpbITUA KiIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. [LlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KIJIETOUYHOU
TEOPUH.

Metoapl  MOJICKYJSIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadus, 3meKTpodope3, METOJ MEYEHbIX aTOMOB, AU(EepeHInaIbHOE
HEHTPU(PYTUPOBAHUE, KYJIHTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUpOBAHHBIX
K1emok. DIEeKTpOHHAasT MUKpocKomnusa. Koughoxkanvnas mukpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauun

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

Tabnuupr u cxembl: «CBETOBONH MHKPOCKOM, «DNEKTPOHHBI MHKPOCKOIDY,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIIpENnapaThl PacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METOAOB KIETOYHOW OHOJOTUHU
(xpomarorpadus, snexrpodopes, auddepeHuaibHoe HEeHTPUGYTUpOBaHUE,
[TIIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHAYECKHM COCTAB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona m e€ posb kKak pacTBOpUTENs, peareHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOPEryysiui. MuHepanbHble BEIIeCTBa KJIETKH, WX Ouoyioruueckas
poJib. PoJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckue BellecTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBoi Mosiekybl. [lepBuunas
CTpyKTypa OeiKka, MenTHAHAs CBs3b. BTopuuHas, TpeTWyHas, YeTBEPTUUHAS
cTpykTtypbl. Jlenarypauus. CoiictBa OenkoB. Kriaccudpukamuss  OGenkos.
buonoruueckue ¢pyHkuuu 6enkoB. [Ipuonsi.



VYrieBoabl. MoHOCaxapuapl, IUCaXapHibl, OJUTOCaXapHIbl U MOJIUCAXAPHUIBIL.
OO0muit mnaH CcTpoeHHsT MW (U3HUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOOB.
buonornyeckue QpyHKIIUU YTIII€BOJIOB.

Jlunuael. M'aapodunnbHO-THApOGOOHBIE CBOMCcTBA. Kitaccudukaiys TUIuI0B.
Tpurnuuepunsl, ¢ochomunuabl, BOCKH, CTepouabl. buonoruueckue GyHKIUU
aunuaoB. OO1ue cBoiicTBa OMOJOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxknennoseie kucnorsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpasBuio Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. MecTtonaxoxaenune u ouonorndeckue pynkmuu JTHK.
Buaer PHK. ®ynknun PHK B knetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B Monekyiae ATO.
buonornueckue pynkuun AT®. BoccTaHoBIeHHBIE IEPEHOCUUKH, UX (PYHKIUU B
kinetke. /Jlpyeue wuyxneozuompughocpamor (HT®). CexenupoBanue JHK.
Memoowl eenomuru, mpanCKpunmoMuKy, NPOMeoMUKU.

CrpykrypHas OUOJOTHs: OMOXUMHUYECKUE U OUO(DU3UYECKUE UCCIEIOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOM CTPYKTYphl OuOMONekyl. Mooenuposarue
CMPYKMypsl U QYHKYUti 6UOMONEKYI U UX KOMNLeKkco8. Komnvromephulil ouzaiin u
OpeanuyecKull CUHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpauun

[Toptpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHne XHUMHUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XUMUYECKUX JIEMEHTOB B dKUBOU IPUPOEH.

Tabmuupl u cxemsl: «llepuoanyeckas TabaUIa XUMUYECKUX 3IIEMEHTOBY,
«CtpoeHue MoOJIEKyJbl BONIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYIbD», «CTpoeHHE MOJIEKYT
yraeBofoBy, «CTpoeHue MOJIeKyJd JUNHUI0B», «HyKIenHOBbIE KHUCIOTHI»,
«Crtpoenue Monekynsl ATO».

O6opynoBaHue: XUMUYECKast MOCYAa U 000PYI0BaHHUE.

JlabopaTropnasi pa6ora «OOHapyx)eHHE OEITKOB ¢ TOMOIIBIO KaYeCTBEHHBIX
peaKIuii».

JlabopaTropnass  padora  «lccimenoBaHWe — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema S. CTpoeHue 1 pyHKIHMH KICTKH

Tunbel KIETOK: dyKapuoTHUuYecKas W mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.



CtpoeHne mpoKapuoOTHIECKON KIeTKU. KileTouHast cTeHKa OakTepuii u apxei.
Oco0OeHHOCTH CTpOEHUsl TeTepoTpOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IPOKapHUOT B OMOIIEHO3aX.

Crtpoenue u GyHKUIMOHUpOBaHUE AYKapUOTUYECKOU KJICTKHU.
[Inazmatnueckas wmeMmOpana (masmanemMma). CTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOpPT BELIECTB yepe3 IMIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(mudpdy3ust, obneruéHnass auddy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIK TpaHcropT). Ilomynponuriaemocts MeMOpanbl. PabGorta Hatpuii-
KaJlMEeBOr0 Hacoca. DHAOLMTO3: MUHOUUTO3, (haronuto3. Dk3ouuTo3. Kierounas
crerka. CTpyKTypa U (QyHKIIMH KJIETOUHOM CTEHKH PacTeHU, TPUOOB.

[uronna3sma. Lluto3one. Ilutockener. [IBmxenne nuromnazmel. OpraHoubl
kietku. OnHoMeMOpaHHBIE OpraHoOWbl KIETKH: HHAOIIa3MaTHYecKas CeTh
(BIIC), anmapar I'onbmxu, TU30COMBI, UX CTpoeHHE W (yHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OPraHouIOB KieTKH. CTpoeHHE TpaHyISIPHOrO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos ¢ IIIC. CuHTe3 pacTBopuMbix OeikoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpaHyjsipHbIi)  3HIOIUIA3MATUYECKUN
petukyinyM. CekpetopHas QyHkius ammapata ['onbmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancropt
BEIIECTB B KJIETKE. Bakyonu pacTutenbHbIX KIeToK. Kiierounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbl  KIETKM:  MHUTOXOHJPHUH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenue u GyHKIMA MHUTOXOHApWUN M Tuiactun. llepBuunsle,
BTOPUYHBIE U  CJOXHBIE  TUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIJIACThI, XPOMOIIACTHI, JIEHKOTIACTHI BBICIINX PACTEHUM.

HememOpanubie opranoubl kieTku CTpoeHue U PyHKUUHU HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocomsi. IIpomesicymounvie Qunramenmol.
MuxkpodunameHTsl. Axkmunosvie Muxpoguramenmol. MplllIEUHbIE  KIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOoouku. KieTtouHbrit
ueHtp. CrpoeHWe W JBUKEHUE JKITYTUKOB U pecHUYeK. MHUKpOTpyOOUKH
nuTomiasmel. LlenTpuons. benku, accoyuuposaunmvie ¢ MUKpOQUIAMEHMAMU U
muxpompyboukamu. MomopHuie benxu.

SAnpo. O6omouka siapa, XPOMATHH, KapUOILIa3Ma, SPHIINIKH, UX CTPOEHUE U
bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHCTBEHHOE pacHoyIOKEHHUE
XpOMOCOM B HUHTEppazHOM dlpe. IDyxpomamur u 2cemepoxpomamutr. benku
XpOMaTHHA — THUCTOHBL. /Jlunamuka s0epHol 06010uKu 6 mumose. HoepHbiil
MPancnopm.

Knerounsle BkimtoueHusi. CpaBHUTENIbHAS XapAaKTEPUCTUKA KIIETOK DYKApUOT
(pacTUTENnbHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpanuu



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

Tabmuupr 1 cxembl: «CTpoeHUE 3YKapUOTHUECKOW KIeTKW», «CTpoeHue
XKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKIY.

OOopynoBaHue: CBETOBOM MHKPOCKOT, MHKpPOIpENnapaThl PacTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepUaTbHBIX KICTOK.

JlaGopaTtopuass pabora «l3ydeHue CTpOCHHSI KJIETOK Pa3IUYHBIX
OpPraHu3MOB.

IIpakTnueckasi padora «/3yueHne CBONCTB KICTOUHOH MEMOpPaHbBD».

Jlaboparopnasi padora «lccinenoBanue Ima3MoiM3a M JIEIJIA3MOJIU3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckass  padora  «/3ydyeHue  [OBUKEHHS  LUTOIUIa3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHAe JHEPTIUH B KJIETKe

AccUMUIISALUS U JUCCUMUIIISIIIUS — JIBE€ CTOPOHBI MeTabou3ma. Tumnbsl oOMeHa
BEIIIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreruueckoe oobOecrnieueHue kiaeTku: rmnpespamienne ATD B
oOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KIECTOYHOTO
Metabonuzma. DepMeHTh, UX CTPOCHHE, CBONCTBA M MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnunst pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aAKTUBATOPHl M OEIKU-UHTHOUTOPHL. 3aBHUCHMOCTh CKOPOCTH (PEpPMEHTATHBHBIX
peaKIuii OT pa3IMYHbIX (PAKTOPOB.

IlepBruuHBI CHHTE3 OpraHWYECKUX BellecTB B kieTke. DotocuHTes.
AHOKcuceHHbIll U OKcueeHHblll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponap XJI0pOIuIacToB B Ipouecce
dboTocunTe3a. CBeToBast U TeMHOBas (aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gpomocunmesa. IlponyktuBHOCTh (oTOCUHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTOCHMHTE3a. 3HaU€HHUE (DOTOCUHTESA.

XEMOCHHTE3. Pa3noo0Opa3zue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTpUPUUUPYIOIIUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepUH, BOJOPOIHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbie opranm3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHUS U UX
UCIIOJIb30BaHUE 4YEJOBEKOM. AHa’poOHbIE MHKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHBIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTEeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornueckoe okucieHune, WIK KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporueccax ononornyeckoro okucienus. L{uknnueckue peakunn. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmazwi. I[lpeumyimiecTBa a’poOHOTO IMyTH
oOMEHa BeIIecTB mnepes aHadpOoOHBIM. DPHEKTUBHOCTH SIHEPTETHIECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptpetsr: JIxk. ITpuctiu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTERY, « IHEPreTUUECKUl 0OMeH», «bHOCHHTE3
oenkay, «Ctpoerne GpepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBIICHHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass paGora «/3yueHue  KaTaqTUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

Jlaboparopnasi pabGora «/3ydyenne (HEpMEHTATUBHOIO pacIICIUICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn matpuuHoro cuHte3a. [IpuHINUN KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOr0 CHHTe3a. Peanuzanus HacineAcTBEHHON MHpopManmu. ['eHeTnueckui
KOJ, ero cpoucrBa. TpaHckpumnuus — MarpuuHbii cuHTe3 PHK. IlpmHmmmnen
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAJIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyiowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue tpancnoptaeix PHK B 6uocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KomupoBanwe amMuHOKHMCIOT. Poib pubocom B
OnocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalusi TeHoma y
IPOKApUOT U 3YKapHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpOKapwoT. l'mmoresa
onepona (d. XKako0, XK. Mano). MoaekynsapHvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2eHog. Perynsuus oOMEHHBIX
npoiieccoB B kiieTke. Kiierounblit romeocTas.

Bupycer — HekneTounbie (OpMBI )KU3HU U 00JUraTHBIC Tlapa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuoghazos.
Obpamnasa mpauckpunyus, peeepmasa, UHmezpasa.

Bupycubie 3a0oneBanust denoBeka, )UBOTHBIX, pactenuit. CIIN, COVID-
19, conmanbHpIe ¥ MEAUITMHCKUAE TTPOOITIEMBI.

buoungopmamura: unmeepayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocuyeckux oauHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu ieKapcms.



JeMmoHCcTpanumn

[Toptpersr: H. K. Konbuos, /. . IBaHOBCKUI.

Tabmuiel u cxemsl: «buocuHTes 6enkay, «I eHeTHYeCKU Kom», «BUpych»,
«bakrepuodarmy.

IpakTnueckas padora «Co3nanue MOACIU BUPYCAy.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisius. Wutepdaza u  MUTO3.
Oco0eHHOCTH MpOIIecCCOB, MpPOTEKaIMX B UHTepdaze. IloaroroBka KIeTKH K
nenenuto.  IlpecuHreTmdyeckuii  (MMOCTMUTOTUYECKHUHM),  CHUHTETHYCCKHMM U
MOCTCUHTETUYECKUH (MPEMHUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marprunbii cunare3 JJHK — perumkxanms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUNAPAJIIEIBbHOCTD.
Mexann3Mm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Teaomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTHIl. JIWMIUIOWIHBIA U
raruiougHbeli  HaOOpsl  XpoMocoM. l'omosoruunbie XpoMocombl. [lonoBbie
XPOMOCOMEBI.

Henenue knetkn — wmuTo3. Craguu MHTO3a U TPOUCXOIAIINE B HUX

npouecchl. Tunbl Muto3a. KapuokuHe3 W nurokuHes. buosorudeckoe 3HadeHHUE
MHUTO3A.

Perynmsammst MUTOTHYECKOTO ITMKIA KICTKH. [IporpamMmmpyemasi KieTodHas
rubesnp — arnomnTos.

Knerounoe smpo, xpoMocombl, (DyHKIIMOHANIbHAs TeHOMUKA. MexaHuzmvl
npoaughepayuu, ougppepenyuposxu, cmapenus u eubenu xKiemokx. «lLugposas
KiemKka» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUsL KIemKU.

JlemoHCcTpanumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM ITMKI KIETKW», «Muto3»n, «CtpoeHue
xpoMmocom», «Pernmukamusa JJHK.

OO6opynoBaHHe: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MUTO3 B KIETKax
KOpEIIIKa JTyKay.

JlabopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOITpenapaTax.

Jlaboparopnasi padora «HaGmrofgenne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKpOTIpEriapaTax ).

Tema 9. CTpoenne u GpyHKUMHM OPraHM3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHUSI W JKU3HEACSITEIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKICTOYHBIC T'PHOBI, OJHOKIECTOYHBIE
BOJIOPOCTIH, Apyrue NpoTUCThl. KoJIoHMaIbHbIE OpraHU3MBl.



B3anmoCBsA3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. OpranusM Kak eiuHoe ueioe. ['omeocras.

Txkanum pacrenuii. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIA, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIHMI 1 pacmonokKeHus TKaHel B OpraHax pacTeHUH.

TkaHu XKMBOTHBIX M YEJIOBEKA. TWIBI KUBOTHBIX TKAaHEW: JIUTEINAIIBHAS,
COCIUMHUTENbHAs, MbIleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIHMHA U
pPAacHoJIOKEHUS TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble W TI€HEpaTUBHBIE OpraHbl pacTeHuil. Opra"sl H
CHUCTEMBI OPTAHOB )KMBOTHBIX U YesoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >XMBOTHBIX. HapykHbIil M BHyTpeHHUU ckener. CTpoeHHe |
THUIIBI COEJUHEHUS KOCTEH.

JIB>KeHWe  OpraHu3MoB.  JI[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, JKTYTHKOBOE, PECHUYHOE. J[BMKEHUE MHOTOKJIETOYHBIX PacTEHUM:
TPONU3MBI M HACTUH. JIBMI)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX H YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHble MBI U UX padoTa.

IIuranue opranusmoB. IloryomeHne BOIBI,  YIVIEKHCIOIO rasa W
MHHEPAIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHmosiocTHOE U
BHYTPHUKJIETOYHOE NUIIEBapeHUe. lIuTaHne NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MULIEBApUTEILHOTO TpakTa. [IumesapurensHble xene3bl. llumeBapurenbHas
CUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpIxarenbpHas MOBEPXHOCTb.
XKabepHoe u néroyHoe apixaHue. J{pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas cucreMa 4YesoBeka. MeXaHu3M BEHTWIINMU JIETKUX y ITHL U
MJIEKOMUTAOIKX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHcnopT BEIIECTB Y OPraHu3MOB. TPAHCHOPTHBIE CHUCTEMBI PACTEHU.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ Oprassl.
KpoBeHOoCHass cuctema IO3BOHOYHBIX JKMBOTHBIX M 4enoseka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum KpoBooOpamieHus. IBOIIOLHOHHBIC
YCIIOKHEHUSI CTPOCHMSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla v €€ perysisuus.

Brinenenne y opranusmoB. Beinenenue y pacrenud. Beigenenne y
KUBOTHbIX. CoOKpaTuTenbHble Bakyoiau. OpraHbl BbleneHus. DOunbTpanus,
CeKpelHsi U 00paTHOE BCcachbIBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIICIICHUSI.
CB43b MOJIOCTHU TEJNa C KPOBEHOCHOW W BBIJEIUTENIBHON cUcTeMaMu. Boienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (yHKIIMOHHPOBAHUE
Heppona. ObpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OPraHu3MoB. CIOpbI
OakTepuil M UMCTHI MPOCTEHIIMX. 3almuTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. CpeacrBa nacCUBHON M XUMHUYECKON 3aIUThl. DUTOHUMBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3amurta opranu3ma oT OojesHel. IMMyHHas cucTema 4YeiioBeka. KieTouHblil u
TYMOpPaJIbHBIE HWMMYHHUTET. BpoXIEHHBIM W TPHOOPETEHHBIM creruduuecKuii
UMMYHUTET. Teopus KioHaJIbHO-celeKTuBHOro ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnaurenabHble OTBETHI OPraHU3MOB. Posib BpPOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JI€BAHHM.

PazgpaxkumocTe W perynsiuus y  OpraHu3moB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpaxuMocTe W peryismus y
pacteHuil. PocToBeIe BemecTBa U UX 3HaYCHUE.

HepBHasa cucrema u pediekropHas peryiasuus y >KUBOTHbIX. HepBHas
cUcCTeMa M €€ OTHEIbl. DBOJIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTHENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pediexc u
pedekTopHas nyra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanbHas perynsuus U dHAOKPUHHAA CUCTEMA JKMBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JlelicTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umnoTtamamo-runodusapHas
cucrema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.

Tabmuiel u cxeMbl: «OIHOKJIETOUYHBIE BOJAOPOCIN», «MHOTOKIETOYHBIC
Bojopocim», «baktepun», «lIpocrelimme», «Opranbl LBETKOBBIX PACTEHUID,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOISN»,
«CTpoeHne IUCTOBOM IUIACTUHKW», «TKaHW KUBOTHBIX», «CKEJIET 4eOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpIIeuHast CHUCTEMAY,
«BpienurenbHas cucTeMay, «IHIOKpUHHAsA cucteMa», «CTpoeHue MBIIIIIBY,
«Ammynuter»,  «KumiedHonosioctHeie», «CxemMa  TUTAaHUSA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpOeHUE THIPBD,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue I0KAeBOro uepBsi», «HepBHas
cuctemMa poio», «HepBuas cucrema sarymkum», «HepBHas — cucrema
npecMmbIkatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cucrema
MiIeKonuTaoux», «HepBHas cuctema yenoBeka», «Peduexcey.



ObopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MUKpOINpEnaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUl, repOapuu
pacTeHMil pa3HbBIX OTHACJIOB, BIAXKHBIE TNpeHaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy0oBaHuE AJI1 JEMOHCTPALIMH IOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUMH,
pacIerieHus KpaxMania U OeIKoB MoJ AelcTBUEeM (hepMeHTOB, 000pyAOBaHUE IS
JEMOHCTPALUH OTBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXATEJIbHBIX JBUKEHHUI, MOJIEIIM TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHel pacTEHUN».

JlabopaTopHas padora «/3ydeHrne TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHHE M pa3BUTHE OPraHM3MOB

@®opMbI pa3MHOKEHUS OpraHu3MoB: Oecrionoe (BKIIOYas BETeTaTUBHOE) U
nosoBoe. Buael  0ecrnojoro  pa3MHOXKEHHs: MOYKOBAaHUE,  CHOPYJIALMS,
(parmMeHTanys, KIOHHPOBAHUE.

[TonoBoe pa3mHoxkeHue. IlonoBeie KieTKU, Wiau rametsl. Meiio3. Craauu
Mmeio3a. [loBegenue xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
M€03a W IMOJIOBOro Ipouecca. MeWo3 M ero Mecto B JKMU3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['ameToreHe3 y »kMBOTHBIX. [10JIOBBIE KEIE3bI.
OOpa3oBaHue 1 pa3BUTHE MOJOBBIX Ki1eToK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnofgoTBOpeHHe U AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. CHocoOb
OIIOAOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa
0 pa3BUTHUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUONOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cramuu >MOpHOTEeHE3a
KUBOTHBIX (Ha mnOpumepe Jsaryumku). JpobOnenuwe. Tumbsl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobnenue. bnacmyna, munwi
onacmyn. OcCoOCHHOCTH APOOJCHUS MIICKOMUTAIONMINX. 3apOJBIINIEBhIE JIMCTKU
(racTpynsiuus). 3aKkiaiKka OpraHoB M TKaHEH U3 3apOIbIIIEBbIX JIUCTKOB. B3auMHoe
BJIMSIHUE YacTell pa3BUBAIONIETOCs 3apojbllia (dMOpPHUOHAIbHAS HMHIYKLIHS).
3aknazka TUIaHA CTPOCHMSI JKUBOTHOTO KAaK  pPE3yJbTaT HUEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha 5SMOpPHOHAIBHOE Pa3BUTHE Pa3TUYHBIX
(haKkTOpPOB OKpYKAIOIIEH CPEIBI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHBIN mepuox. I[lpsmoe wu
Henpsimoe pas3BuTue. Pa3zButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
NO3BOHOYHBIX JWBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHUE NPSIMOIO M HENPSIMOTo



Pa3BUTHSA, UX PACHPOCTPAHEHUE B MpUPOAE. THUIBI pocTa KUBOTHBIX. DAKTOPHI
pEryJlu POoCcTa KUBOTHBIX U yenoBeka. CTanuu MOCTAIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxenune u passutue pactenuil. ['amerodut u cnopodur. Meiio3 B
KU3HEHHOM 1uKJIe pacteHuid. (OOpa3oBaHue CIOp B Ipoiecce Meio3a.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHWE U Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHME Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl PETYJIAIMNA OHTOT€HE3a Y PACTCHUMN U )KUBOTHBIX.

JlemoHcTpauun

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pa3sMHOXEHUD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHUE SBIIIEHBI»,
«Pa3MHOXeHUEe TUAPb, «Menos3y», «XpoMocomel», «l'amerorenes», «CTpoeHue
SUUEKIETKH U crepmato3oniay, «OCHOBHBIE CTaauud OHTOreHe3a», «llpsamoe u
HENpsIMOE pa3BuTHe», «Pa3BUTHE MaNCKOro xyka», «Pa3Buthe capaHumy,
«Pa3BuTue nArymku», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI»,
«CtpoeHune ceMsiH OJHOJOIbHBIX W JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«OKWM3HEHHBIM LMK MXa», <« KHU3HEHHBIA  IUKI
ManOPOTHUKA», «KU3HEHHBIN ITUKI COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKICTOK |
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JIATYLIKIW.

JlabopaTopHas padora «/3ydyeHrne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIECH
ITO3BOHOYHBIX ’KUBOTHBIX).

JlabopaTopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHUSA BBICHINUX
pacTeHUu».

Tema 11. I'eneTMka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoOB

Hctopusi craHOBIEHHS W pa3BUTUS TEHETUKHM Kak Hayku. Paboter I
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4E€CTBEHHBIX YYEHBIX B PAa3BUTUU
renetuku. Padotel H. K. KonbeuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummnuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBHI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PpPELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OcHOBHBIE ~ METOABI  TCHETUKU:  THOPUJIONOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpanuu

IToptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Koasios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIMBAHUS.

Jlaboparopuasi pa6ora «Jlpozoduna Kak OOBEKT TEHETHUECKHUX

HUCCJIEIOBAHUIN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B nepBoro nokojeHus. [IpaBuno gomunupoBanus. Bropoii
3aKOH MeHzensd — 3aKOH paclUeIUIeHUsl IpU3HakoB. LluTosiornueckre OCHOBBI
MOHOTHOPUJIHOTO CKpelruBanus. [ umores3a 4ucToThl ramer.

AHanu3upymoliee cKpemuBanue. [[poMeKyTOUHbI XapakTep HACIEAOBaHMUS.
Pacmierienne nmprusHakoB NMpU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJleOBaHUS  TpuU3HAKoB.  lluTonmormueckue  OCHOBBI  JUTHOPUIHOTO
CKpPEIIMBAHUA.

CuernieHHOe HacienoBaHue npusHakoB. Pabotsl T. Moprana. CuermieHHOe
HACJICIOBAaHUE T'C€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMu. XPOMOCOMHas
TEOPHsI HACIIEACTBEHHOCTH.

I'eneTuka nosia. XpoOMOCOMHBIN MEXaHU3M OIpPEAEIEHUS MMojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOramMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnegoBanue mpus3HakoB, CHETJIEHHBIX C MTOJIOM.

I'enorun xak uenoctHas cucreMa. [lnenorponust — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM aiulean3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
KomnnementaprHocts. Onucras. [lonmumepus.

['eHeTHUECKMIT KOHTPOJIb PAa3BUTHS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
Takke (HU3UOJOTHYECKUX TMPOIIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTHUecKkue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— TMapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTMdecKkue acmeKTbl KOHTPOJSI U
M3MEHEHUsI HaCJIeICTBEHHONW HH(POPMAIUHU B MOKOJICHUSIX KJIECTOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuubr u cxemsl: «llepBoiii 1 BTOpoit 3akoHbl Menpens», «Tpetuit 3aKoH
Meunnens», «AHanmu3upymrouiee ckpenuBanue», «HemonHoe TOMUHHpOBAHHEY,
«CueruieHHOe HaclieJoBaHUE TIPU3HAKOB Yy Apo30duibl», «l'eHeThka moJiay,



«Kapuotun uenoseka», «Kapuotun gpozodpuins», «Kapuorum nruusn,
«MHOKECTBEHHBIN aJllIeIn3M», «B3aumMo1eliCTBHUE T€HOBY.

OGopynoBanue: MoJelb JUISl  JIGMOHCTPAIlMM 3aKOHOB — €IMHOOOpa3us
TUOPHUIOB TIEPBOIO TIOKOJCHUS M paCHICIUICHUS NPU3HAKOB, MOJIENb s
JEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACJIECAOBAaHHS IPU3HAKOB, MOJAEIb JUIA
JEMOHCTPAlUK CIEIUIEHHOTO HACIEIOBAHUSA MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTnueckast padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCILUBAHUA Y APO30(PHUITBI.

IIpakTuyeckas  padora  «M3yueHue  pe3ynbTaToB  JUTMOPHUIHOTO
CKpEILUBAHUA Y APO30PUITBD.

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeanl npu  GopmMupoBaHMU (peHOTHIA.
N3MeHunBOCTh Tpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MopudukanonHas u3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MoAu(MUKAIIMOHHONW M3MeHYMBOCTU. Hopma peakiuu mpu3Haka. BapuannoHHBIN
psan u BapuanuonHas kpuBasi (B. Horanncen). CpoiicTBa MOau(UKAITMOHHOU
W3MEHYHUBOCTH.

['eHoTHIIMYECKAss N3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKOW U3MEHUYUBOCTH.
Bupl reHoTHIIHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Mei03 M TIOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATHUBHON N3MEHUYUBOCTH B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmoHHass W3MEHYUMBOCTh. BuHIBI MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HMHIAYLUUPOBaHHbICE MyTalluu. SlaepHble U
UTOIUIa3MaTuYeckue mytanuu. CoMaTHYeCKHUE W TOJOBble MyTalluu. [IpuyunHbI
BO3HMKHOBEHUd MyTauuii. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTA MYTAILMOHHOIO MpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHo u3MenunBoctd (H.M. BaBunoB). BHesdnepHass U3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.

Dnueenemuxa U SNUSEHOMUKA, pOJb dNUSEHEMUYeCKUX Gaxkmopos 6
HACIe008aHUU U USMEHYUUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuios.

Tabmumer w cxeMbl:  «Buasl  um3MmeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTBY, «KomOnHaTHBHAs U3MEHYHUBOCTHY, «Meio3y,
«OnonoTBopeHuey, «I'eHeTudecKkue 3a00JIeBaHUs YeoBeKay, « Buabsl MyTamuing.



OO6opynoBanue: XKHUBbIC W TepOapHBIC AK3EMIULSIPHl KOMHATHBIX PacTCHUH,
pucyHku (doTtorpadun) )KHBOTHBIX C PA3THIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOAU(DUKAIIMOHHONW M3MEHUYMBOCTH. IloCcTpoeHHe BapuallMOHHOrO psAa U
BAPUALIMOHHOW KPUBOW».

IlpakTuyeckass padora «Myrtamuun y gApo3odmiabl  (Ha  TOTOBBIX
MUKpOITpEnaparax).

Tema 14. I'eHeTHKA Ye/IOBEKA

Kapuotun yenoeka. MexayHapoaHas IporpamMMa HCCIEIOBaHUS T€HOMa
4yenoBeka. MeTonpl  M3y4eHMsT TE€HETHMKH  YEJIOBEKAa: TIE€HEaJOTHMYECKHM,
OIM3HEIIOBBIN, LIUTOT€HETUYECKUH, MOMYJISALMOHHO-CTATUCTUYECKUM,
MOJICKYJIAPHO-TEHETUYECKH M. CoBpeMeHHOE OIpEICIICHUE T€HOTHIIA:
ITOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C ITOMOIIBIO
[T11P-ananu3a. HacneacTtBeHHble 3a001eBaHusl YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
O0oJsie3HHM 4YenoBeka. boyie3HH ¢ HaclEeACTBEHHOW MPeapaciioioKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKH B MPEAOTBPALICHUHN U JICUCHUH T€HETUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTHUeCKOe KOHCYJIbTHpoBaHKEe. CTBOJIOBBIC
KJIeTKH. [[OHATHE «T€HETUYECKOro rpy3a». DTHYECKUE aCIEeKThl MCCIIEOBAaHUN B
00J1acTh pelaKTUPOBaHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl TMOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3UIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeapl. I eHeTnyeckas
MIPEIPACIIONIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JdemoHcTpanumn

Tabnuiel u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHUS T€HETHKU
yelioBekay, «I eHeTnueckue 3a00JIcBaHUs YEITOBEKAY.

IpakTnueckasi padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JloMecTukanust W CeneKuus. 3apoKICHUE CEJNEKIMU U JIOMECTHUKALIMH.
VYuenue H. W. BaBumoBa o IleHTpax mNpouUCXOXAEHUST W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. Ponb celekuuu B CO3aHUM COPTOB PACTEHUM U TOPOJ]
KUBOTHBIX. CopT, 1mopoda, INTaMM. 3aKOH TOMOJIOTMYECKUX PSIJ0B B
HacjaeACcTBeHHOM wu3MeHuuBoctTd H. WM. BaBuioBa, ero 3HadeHue A
CEJIEKIIMOHHOM paboThI.

Metoapl ceneKkImoHHOM paboThl. VCKyCCTBEHHBIM OTOOp: MacCOBBIM WU
VHJIUBUTY aJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKLIUU. HcnwiTanne
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp 1O TEHOTHMIMY C TOMOIIBIO OIICHKU
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

NckyccTBeHHBIM  MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  palOoThI.
PaananiMoHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHHUK MYTallui y KyJIbTYPHBIX



¢opMm opranu3moB. lMcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUS U METOJOB
pexkoMOuHaHTHBEIX JIHK 1151 mosydeHust ICXOAHOro MaTrepuaia sl CEIeKIUN.

[Tonyuenune MTOJIUTIIIOUIOB. BryTtpuBuaoBas ruOpuIN3aIusl.
bnuskoponcTBeHHOe — CKpemMBaHue, wid  UHOpuAMHT.  HeponctBenHoe
CKpeliuBaHue, unu aytOopuaumnr. ['erepo3uc u ero mpuuuHbl. Mcmomp3oBanue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzauus. [Ipeogonenue Oecriogus
MEXBHIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTCHUH U )KUBOTHBIX. «3e1éHas
DeBoNOYUAY.

CoxpaHeHHE U U3y4YEHUE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U
UX JUKAX  pOJAMYed Uil CO3JaHUs  HOBBIX COPTOB W THOpPHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIIO8bIX HCUBOMHBIX
8 YesixX VAVUUEHUs CYUeCmeyiomux U Co30anUsi HO8bIX NOpPOO, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeoosvix uoel U nepcnekKmuHbIX MexHOoL0U.

JlemoHCcTpauun

[Toptpetsi: H. W. BaBunos, 1. B. Muuypun, I'. J[. Kapneuenko, II. II
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabnuiel 1 cxeMbl: «I{eHTpbI TPOUCXOKIECHUSI U MHOTOOOPa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACICICTBEHHOW HU3MEHYMBOCTH,
«Metonsl cenekuumny, «OTnanéunas ruopuauzanus», «MyrareHesy.

JlaGopaTopHas padora «3yueHrue cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METON0B CEIEKIINN PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHUI».

IkcKkypceusi «OCHOBHBIE METOJbI U JOCTHXKECHHMS CEJICKIMM pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHos10rust ¥ CHHTETHYECKAsI OMOJIOT U

OOBEKTHI, MCTHOJb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHEBHIE
KYJbTYPBI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BUHOAenue. Mukpoouonornyeckuii cuHTe3. OOBEKTBI MUKPOOMOJOTUYECKUX
TexHoJsoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3ganue TEXHOJIOTUH U MHCTPYMEHTOB 1IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LEJIbIO MOJY4YeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX HE BCTPEYaroIIMecs B IPpUpPoie OMOCUHTETHUECKUE TTYTH.



Knerounas unxkeHnepusa. MeTonsl KyJIbTypbl KJIETOK M TKaHEW PACTEHUM H
K*UBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anuss W COMaTHUECKUN
sMOpuoreHe3. lMcrnonp3oBaHWe TaluioMJOB B CeJIEKUUU pacTeHuil. [lomyuenue
MOHOKIIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKuus
AVNLEKIIETOK U KIIOHHUPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTALMM SIIEP KIIETOK.
Texnonocuu 0300po8enus, KYIbMUGUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOoCcOMHass M TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpynpoBanue pekoMOuHaHTHeIX [IHK. Coszdanue mpanceennvix opeanuzmos.
JIOCTHKEHU W NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHKXEHEPHHU.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIIEMbI T€HHOM HHKEHEPUU.

MenunmHckue 6uorexHojorun. [loctreHomHas nudposas meaunuHa. [TIP-
AarHocTuka. MeTaOOJOMHBIM aHaiau3, TEHOLICHTPUYECKUI aHalu3 MpoTeoMa
YEeJIoBEKAa JUIsl OLEHKM COCTOSIHUS €ro 370poBbs. McCmonb30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmommxeHepus misg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMLMHCKUX TEXHOJIOTMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COUeTaHUEM TEXHOJOTMH TPEXMEPHOro OMONMpPHUHTHUHIA U ckaddosiguHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHATN3UPOBAHHON MEIULIHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEJIbI0 OO0ECIeUYeHUs] KOMOWHUPOBAHHOU
3amuThl OT Bo3Oymuteneit OPBU, ycTaHoBiIeHHE MOJNEKYJISIPHBIX MEXaHU3MOB
dbyukuunonuposanusi PHK-congepkamumx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIE
3a00JIeBaHNUs YeJIOBEKA U )KUBOTHBIX.

JlemoHCcTpanumn

Tabmuupl u cxembl: «Mcnoiab30BaHEe MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KileTouHas HHKeHEPUN», «[ ' eHHass UHKEHEPU».



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
oOyJaronMMucss MporpaMM CpelHero oO0miero oOpa3oBaHUs: JIMYHOCTHBIE,
METaNpeIMETHBIE U TIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUSI MIPOTrPaMMBbI 110 OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIIONIME: OCO3HAHUE OOYYAIOMIMMUCS POCCUICKON
IrpaXXIAaHCKON HUIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIPEACNICHUI0, Haiuuyue momusayuu K OOyYEHHIO  OHOJIOTHH,
yenenanpaesnienHoe paseumue BHYTPEHHUX YOEKIEHUU JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPaAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIMXCA PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIUMH CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haauyue NpagoCoO3HAHUs  SKOJIOTHYECKOU
KYJBbTYpPBI, CHOCOOHOCMU CMABUMb LIETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI MO OUOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JACSATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMaMu
MOBEJEHUSI U CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULMUA JIMYHOCTH, NATPUOTH3MA U
YBaYKECHHS K 3aKOHY M IMPABOIOPSAIKY, YEIOBEKY TpyAa U CTapIIEMy MOKOJICHHIO,
B3aMMHOI0 YBa)X€HHUSA, OEPEKHOTO OTHOIICHHS K KYJIbTYpHOMY HACIEIUI0 M
TpaJAuLMsIM MHOTOHALIMOHAJIBHOTO Hapona Poccuiickoit denepanuu, npupoae u
OKpYXaruien cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTA B MPOLIECCE peAU3allMd OCHOBHBIX HAaIpPaBICHUIN
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3ULIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOLIECTBA;

OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3HMIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHA LIECHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBIX, TI03HABATEIBHBIX W HCCIEAOBATEILCKUX 3a7ad, YBaXXUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB MpPHU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUA K CBOEMY HApPOJy, YYBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunon, ropmoctu 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOsALIEE MHOIOHALIMOHAIBLHOI0O Hapoaa Poccuu;

[IECHHOCTHOE OTHONIIEHUE K MPUPOJHOMY HACIIECIHUIO U MaMITHUKAM MPUPOIBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCHUs] OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IeCTBA;

uaenHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)X€HUI0 M 3amute (OTeyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXCHHUIO B PA3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KAYECTBA TBOPUYECKON JTUIHOCTH;

5) ¢usuuyeckoro BocnuTaAHUA, GOPMHUPOBAHMS KYJbTYPbI 310POBbS H
IMOIMOHAIBHOTO 0J1ArONOJTyYHs:

MOHUMAHUE W peaau3amus 30pOBOTO U 0Oe30macHoro oOpa3a >KHU3HHU
(3mopoBOoe  TMTaHWE, COOJIIOJICHWE TUTMEHWYECKHX TPaBWI HW  HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHH W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTb), OEpPEXKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
c0oOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHUMAHWE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJJICKTHBHOTO
0€3011acHOr0 MOBECHUS B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEACTBUN W HENMPUSATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIO0HE;

TOTOBHOCTh K AKTHBHOM JESITEIBHOCTH TEXHOJOTMYECKOW U COLMAIBHOU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JIEATEIbHOCTD;

HMHTEpPEC K pa3Iu4HbIM cepaM MpodeCcCUOHATIBHOU JEATeIbHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun U peanru30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TUIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPa3OBaHHMIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHMSI TOCTYIKOB MW OIIGHKM WX BO3MOXKHBIX ITOCIEICTBHMA IS
OKpYXarouen cpepl;

OCO3HaHME TJI00AIBHOTO XapaKTepa JKOJOTHYECKHX MPoOJeM M MyTeu HX
peIIeHMS;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HAHUS W YMCHUSA TP PEIICHHH TPOOJIEM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONONIB30BaHUEM  (COOJIOJICHHE  TPaBWJI  TOBEJAEHUSI B TNPUPOJIE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMAax, OXPaHY BHUJIOB,
AKOCHCTEM, OHOChEphI);

AKTUBHOE  HEINPUITUE JEUCTBUM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
IPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTUUYECKUE
NOCJIEJICTBUS NMPEANPUHUMAEMbIX ACHUCTBUI U MPEIOTBPAILAT UX;



HaJIMYue Pa3BUTOr0 3KOJOTMYECKOrO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
PAKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN JEATEIbHOCTH HKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl Kak CpEACTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJIbMU U TIO3HAHUS MUPA,;

NOHUMaHUe crnenu@ukd OUOJIOTUM KaK HayKd, OCO3HAaHUA €€ pOoJiu B
(GbopMHpPOBaHMN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeCTaBlIeHus 00 OKpYyKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
o011ecTBa, B TMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peEHIeHUU MpodieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTUA OHMOJIOTUU JJII COBPEMEHHOM IMBUJIM3AINU:
oOecrieueHrss HOBOTO YpPOBHS PAa3BUTUS MEIUIUMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTb pPECypCHble MpoOJEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obOecrieueHrss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TOJIYYEHHU OHMOJOTMYECKUX 3HAHUN B 1EJAX
MOBBIIIIEHUS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOHW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHONW TPaMOTHOCTH OOydYarommxcs, GopMupyemMoit
IpY U3y4YEeHUU OMOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIMOJb30BaTh TMOJy4yaeMble 3HAHUS JJIS aHalu3a W
OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO MUpPa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHUE JeNlaTh OOOCHOBAHHBIC 3aKJIIOYCHHS HAa OCHOBE HAy4YHBIX (DAKTOB U
HMMEIOLIUXCS JAHHBIX C [EJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BaTh OHOJIOTMYECKUE 3HAHUS IS
penieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTHh OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM0OOOpa30BaHNIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHWU MO OWOJOTMH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) O0LIeHAYYHbIE TTOHATHSA, OTPaKaIoIIne
[EJIOCTHOCTh HAYYHOW KapTHMHBI MHpa U CHEHU(PHUKY METOJIOB IO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHUe,  HAONIOJCHHE, HW3MEpPEHHUE, OKCIEPUMEHT U  Jpyrue);
YHUBEpCaJbHbIE Yy4YeOHbIE JEWCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PErYJISTUBHBIE), o0ecrnevynBaronme dbopmupoBanue (GYHKIIMOHATBHON
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYaroUIMXcs; CIIOCOOHOCTh
oOyuaromuxcst UCIOJIb30BaTh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHWS W  YHUBEpCaJbHble y4eOHblE JICUCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pesynpraTe wu3ydeHuss OHOJOTMM Ha YPOBHE CpEIHEro OOIIEro
oOpazoBaHust y oOyuwaromerocss OyAayT CcQOpPMHUPOBaHbl I103HABATEIbHBIC
YHUBEpCaJIbHbIE yueOHbIE AEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIC yUeOHbIE
NEUCTBUSA, PEryJISTUBHbIE YHHUBEpCAIbHbIE Y4E€OHbIE JACHCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MertanpeameTHble pe3ynbTaTbl OCBOEHHS IMPOTrpaMMbl CPETHET0 OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXkKaTh:

OBaanenue YHHMBepCaIbHbIMH y4eOHBIMU NMO3HABATEeJIbLHbIMH
AEHCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OpMYNIHUpPOBaTh M aKTyaJIM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILIEHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJOTHMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSA3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3aJ]aBas IapamMeTpbl U KPUTEPHUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS 11 0ObsICHEHUS! (DAaKTOB U SIBICHUIM
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PAaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUEHNUS;

IPUMEHSTh CXEMHO-MOJCIIbHBIE cpexcrea UL IIPEICTABIICHUS
CYLIECTBEHHBIX CBA3€H M OTHOIICHHM B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaK)K€  MNPOTHUBOPEUYMI  Pa3HOrO  poja,  BBIIBICHHBIX B Pa3iM4YHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIaH pEIICHHUsS MPOOJEMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JCSTEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKU TOCTEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATh M BBIMOJNHATH PabOTy B  YCIOBHSX PEabHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU YY€OHO-MCCIIEIOBATENBCKON U MIPOCKTHON JESTEINBHOCTH,
HaBbIKAaMH  pa3pelieHusi MpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIONIb30BaTh Pa3jMYHbIE BUIBl JEATCIBHOCTH TO TOIYYCHHIO HOBOTO
3HAaHUA, €r0 HWHTEPIpEeTalNH, MPeoOpa30oBaHUI0 W NPHUMEHEHUI0 B Y4YEeOHBIX
CUTYalUsX, B TOM YHUCIIE IIPU CO3JaHUM YUEOHBIX U COLMAIBHBIX TPOEKTOB;

(opMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHUEH,
KITFOYEBBIMH MMOHATHSIMHI H METO/IAMU;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

BBISIBJISITH TIPUYMHHO-CJICACTBEHHbIE CBSI3W W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHHs, HaXOAWTh apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE€ PpEIIECHUS 3a7add pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
yCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;,

OCYUIECTBJIATh LI€JICHANPABICHHBI MOUCK NEPEHOCa CPEIACTB U CHOCOOOB
NeHcTBUS B MPO(ECCHOHAIBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO M MPAKTHUECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJIEH, MpEAJiaraTh OpUTHHAIBHBIC MOAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX UHPOpPMAIUH (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTHYECKUX CIIOBapsSX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAIU3UpPOBATh



nH()OPMAITHIO PA3INYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTE;

(bopMynHpOBaTh 3aMpPOCHl U MPUMEHATH PA3TUUYHbIE METOJbI MPU MOUCKE U
oTbope Ouosiornyeckor uH(popMaIu, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajady;

mpuoOpeTaTh OIBIT MCHOJb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT Ui, COBEPILIEHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  MPEACTABICHUS
Oouonornueckoit nHpopmaruu (cxemsl, TpaduKu, TUArpaMMBbl, TaOIUIIBI, PUCYHKA
" JIpyroe);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu pabdoTe C
Oouonornyeckod uWHPOpMALMEH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTEMaTUYECKUe 3HAKW W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
WCIIONIB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHWA M 3alllUThl  WH)OpMaIuwy,
MH(POPMAIIMOHHOMN 0€3011aCHOCTHU JIMYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIME KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JUCKYCCHUHU MO CYIIECTBY OOCYXJIaeMoW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHLHO BBHIMIOJHEHUS TMpeiaraeMom
3a/1ayd, YYUTBIBATh UHTEPECHl U COTJACOBAHHOCTH IMO3HIMK IPYTHUX YIaCTHHKOB
JMajora uiv JUCKYCCUH);

pacro3HaBaTh HEBepOaJlbHbIE CpPEJCTBA OOIICHHS, TOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QIMKTHI B BECTH IIEPETOBOPHI;

BIIQ/IETh PA3IUYHBIMU CIOCOOAMH OOIICHHS M B3aUMOJCHUCTBHUS, MOHUMATH
HaMEpEeHUs IPYTUX JIIOJIeH, MIPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJIbHOCTh:

MOHUMATh M HCTOJH30BATh MPEUMYINECTBA KOMAHIHOW U WHAWBUAYAJILHOM
paboThI IPH peIeHNH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MIPUMEHEHUS TPYITOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4u;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHUCTBUA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XA0T0 YjeHa KOJJIEKTUBA;



IPUHUMATh LI  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JNOCTHKEHHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHMM YYacCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOEro BKJaJa M KaXJIOr0 YYaCTHUKAa KOMaHJIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

MpejyiaraTh HOBBIE MPOEKTHI, OLICHUBAaTh MJIEH C TMO3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUITUATUBHBIM.

OBjaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) caMmoopraHu3anus:

UCIIOJb30BaTh OHOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEIIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHUIX;

BBIOMPATh HA OCHOBE OHWOJIOTMYECKMX 3HAHUM 1I€JE€BbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M MOCTYINKAaxX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJISATh IUIAH pEIIEHUs MpoOsieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;

JieaTh OCO3HaHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOM HPYIULMU B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJaJ€Th  HABBIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPILIAEMBIX JIEWCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBaHUM, UCMHOJIB30BaTh MPUEMBI peIeKCUH Uil OLUEHKU CHUTyalllH, BhIOOpa
BEPHOI'O PELIEHUS;

YMETh OIIEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH pEUIEHUS M0 HUX
CHUKEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBbl JPYTMX IIPH aHaIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M AapPryMEHTBbl JPYTMX IIPH aHaIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yJbTaThl OCBOCHHS COJEpKaHHUS Yy4eOHOro mMpeaMeTa
«buonorus» Ha 0a30BOM ypOBHE OPHMEHTHUPOBAHBI Ha OOecreueHne MpopUILHOTO
o0yueHnuss oOywarommxcss Ouosiorud. OHHM BKJIIOYAKOT: CHenUpUYECKUe Il
OMOJIOTUM HayuyHbIC 3HAHUS, YMEHHUS M CHOCOOBI JEUCTBUH TI0O OCBOCHHIO,
MHTEpIIpETali U peoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTU MO MOJYyYSHUIO
HOBBIX 3HAHUW M UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B PEATbHBIX
XKU3HEHHBbIX cuTyauusax. lIpenMeTHble pe3ynbTaThl MPEACTABICHBI MO Tofam
U3YUYECHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTO TpeameTa «buomorms» B 10
Kacce NOJKHBI OTPaAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B
MMO3HAHUU  3aKOHOB TPUPOJABI U  PEIICHUH MpoOJIeM  palMOHAILHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Oonojoruu;

BJIQJICHUE CHUCTEMOW OHOJIOTMYECKHMX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAI0IINUE OUOJIOTHYECKUE TEPMHUHBI M TOHATUS (JKWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIIUs, CaMOBOCIIPOU3BEICHUE,
HAaCJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OUOJIOTUYECKUE TEOpUU
(knerounast teopust T. [lIBanna, M. IlIneiinena, P. Bupxosa, xpomocomHast Teopusi
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOTOOOpa3usi U TPOUCXOXKICHUS  KyJIbTYPHBIX  pACTEHUM),  3aKOHBI
(eamHOOOpaA3Usi MOTOMKOB IMEPBOTO MOKOJICHUS, PACIICTUICHHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HaciemoBanuss [. MeHzens, TOMOJOTMYECKHX PSIIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basuiiosa), IIPUHLIATIB
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO TO3HAHUsI, HCIOJb3YEeMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHWE, HU3MEPEHUE,
HaO0II0/IeHHUE, SKCIIEPUMEHT);



YMEHHE BBIJCNATh CYIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacCTEHUM, ’KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIbHOCTH,
MPOTEKAIOIINX B OPraHU3Max PAcTeHUM, KUBOTHBIX M YEJIOBEKAa, OMOJOTUYECKHUX
MPOLIECCOB: OOMEHA BEIIECTB (METa0OJIM3M), MPEBPAILEHUSI YHEPTUU, OpPOKEHUS,
aBTOTPO(HOTO U TreTepoTPOPHOr0 THIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mel03a, raMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHHUS,  WHAUBUIAYabHOTO  Pa3BUTHUS ~ OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOWIAMU KIETKH U HUX
(YHKIMSAMH, CTPOEHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMHM M CHCTEMaMHU OpPraHOB y pPACTEHHH, *XUBOTHBIX U YEJIOBEKa M HUX
(YHKIUAMH, MEXIYy CHCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXAY O3TarnaMu
oOMeHa BEeIIECTB, dTallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, T€HOTUIIOM H (PEHOTUIIOM, (PEHOTHIIOM U
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBIBJISITh OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX M YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIsl JOKA3aTeJNIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYyIII;

YMEHHE peliaTb OMOJIOTUYECKUE 3aJa4t, BBISBIISATh TPUUNHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY MCCIIETyeMbIMU OMOJIOTHUYECKUMH MTPOLIECCAaMU U SIBJICHUSAMH, JeNIaTh
BBIBOJIbI ¥ IPOTHO3HI HA OCHOBAHUH TTOJTyUYEHHBIX PE3YyIbTATOB;

yYMEHHUE BBINOJIHATh JTAOOPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJAThH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, TPOBEPITh UX OKCIEPUMEHTAIbHBIMU
cpeactBamMu, GOpMyIUpys LeTb HUCCIEIOBaHUs, aHATU3UPOBATH IOTYYCHHBIE
PE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHUE Yy4acTBOBAaTh B Yy4€OHO-HCCIEIOBATEILCKONW paboTe Mo OmoJIoTHH,
AKOJIOTMM U MEIUIMHE, MPOBOJMMON Ha 0a3ze IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOMMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ydbTaThl HAa  YYCHHUECKHUX

KOH(epeHIusIX;
YMEHHUE OLICHMBATh 3THYECKHE aCIEKThl COBPEMEHHBIX MCCICIOBAaHUN B
objmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUIOZAOTBOPEHHUE, HANPABIEHHOE M3MEHEHHE I'€HOMa M CO3/1aHHE€ TPAaHCIE€HHBIX
OpraHu3MOB);



YMEHHE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oymyiied mpodeccrnoHalIbHOM
NEeATETLHOCTH B 00JacTH OWOJIOTHH, MEAHWIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBON MPOMBIILIEHHOCTH, YIIyOJIsSTh MO3HABATEIbHbBIN
UHTEpEC, HAIIPaBJICHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccun u
MPOJIOJDKEHNE  OMOJIOTUYECKOTO0 00pa3oBaHHMS B  OPTaHM3AIUSAX  CPETHETO
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHMUS.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoOro mpeamera «buonorus» B 11
K1acce JOJIKHBI OTPAKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPUPOILI W PEIICHUU SKOJOTHYECKHUX
npo0iieM dYeloBEeUecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIB30BaHUA, U B (DOPMUPOBAHUU IICHHOCTHOTO OTHOIICHUS K MPUPO/IE,
0O0IIIECTBY, YEJIOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BIIAJICTh CUCTEMOW OHMOJIOTMYECKHX 3HAHWW, KOTOpas BKIIOYAET
ompeeseHUs] M TOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAraloMUX OHOJIOTHYECKUX
TEPMUHOB M TOHATUM (BUJ, IKOCHCTeMa, Ouocdepa), OMOJIOTMUECKUE TEOPUU
(aBommroniionHas Teopus Y. JlapBuHA, CHHTETHYECKAs] TEOPHS IBOJIIOINH), YICHUS
(A. H. CesepiioBa — 0 nyTsx U HampasieHusx 3Boatouun, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[k. Xapau m B. BaitnOepra,
3apoapimieBoro cxoactsa K. M. bapa), npasuna (munumyma [O. JluGuxa,
AKOJIOTUYECKON MHpaMHIIbl DHEpPruu), rumnore3sl (rumore3a «vupa PHK» V.
I'unGepra);

YyMEHHE  BJaJCTh  OCHOBHBIMM  METOJAaMH  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yeMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HAONIOJCHHE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MECHECHHUI B IPUPOIC;

YMEHUE BBIJICIATh CYIICCTBEHHBIC TIPU3HAKH: BHJOB, OHWOTCOIICHO30B,
OKOCUCTEM M Ouocdepbl, CTAOWIM3UPYIOMIErO, ABUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTONaTPUIECKOTO u CUMIIATPUIECKOTO
BUI000pa30BaHMs, BIMSHUS JIBMKYIITUX CHJI SBOJIOIMN HA T€HO(OH T TIOMYJISIUH,
IPHUCIIOCOOJICHHOCTH OPTraHW3MOB K cpejic OOMTaHWs, YepeAOBaHMS HaIPaBICHUM
ABOJTFOITMH, KPYTOBOPOTA BEIISCTB U TTOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aWMOCBS3U MEXIy MPOIECCaMU DSBOJIOINUH,
JBYDKYIIUMHA CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJISITH  OTJIMYMTEIbHBIC  TPHW3HAKH  KUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BUJIOB K cpefie OOUTaHUs, a0MOTHYECKMX U OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsi JOKa3aTeIbCTBA POJCTBA OPraHM3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPe/ibl OOMTaHUS, €IUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHMSI MPUPOABI U UEJIOBEUECTBA,;

yMEHHUE peliaTb OMOJOTUYECKUE 3aa4, BBIABISTH TIPUUUHHO-CIIEICTBEHHBIC
CBS3U MEXIY UCCIEAYEMbIMU OMOJIOTMUECKUMU MPOIECCAMU U SBIICHUSMH, J1€TaTh
BBIBOJIBI M ITPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M IMpPaKTUYECKHE pPadboThl, COOIIOIATH
npaBuiIa nmpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOPMYJIUPYS IEJIb KCCIEIOBAaHUSA, AaHAIW3UPOBATH IOJYyYEHHBIE
PE3yNbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4YacTBOBaTh B Y4E€OHO-HCCIIEIOBATEIBCKONM paboTe Mo OMOJIOTHH,
AKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBISATH  IOJYYEHHbIE  pe3yJdbTaThl HAa  YYCHUUYECKUX
KOH(epeHUHUsIX;

YMEHHE OIICHUBATh THUIIOTE3bI H TEOPHH O TMPOUCXOKICHUH KU3HU, YEIOBEKA
M 4YEeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX U CIOCO0ax MpenoTBpAILEHUsS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynaymied mpodeccruoHambHOM
JESTENIbHOCTH B 001aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SICTBa, MHUIIEBON
IPOMBIIIVICHHOCTH, YTAyOJNsATh TO3HABATENbHBIN WHTEPEC, HAIpPaBICHHBIM Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIICH  MpoPeccCuu U TPOJOJIKEHUE
OMOJIOTUYECKOT0 00pa30BaHUs B OPraHM3ALUSAX CPEAHErO MPOPECCUOHAIBHOIO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3jaesioB
n/m  # TeM NPOrpamMmbl KosmuecTBo yacos
Kontpoabubie IIpakTnueckue
Bcero
padoThI padoThI

1 buonorus xak Hayka 1

9 JKuBbI€ CHCTEMBI U UX 5
U3yYCHUE

3 buonorus knetku 2
XuMu4ecKas Opranu3anus

4 10
KIIETKU

5 CtpoeHue u pyHKIMH 3
KIICTKH
OOMeH BelecTB U

6 IIPEBpALICHUE YHEPTUU B 9
KIIETKE
Hacnencreennas

7 uHpopManusa u 9
peanuzanus e€ B KJIETKe

8 JKU3HEHHBIN UK KIETKA 6

9 Crpoenue u GyHKIUU 17
OpTaHU3MOB

10  Pa3mHOXEHHE U pa3BUTHE 8

DJIEeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

0.5

0.5

1.5

1.5



11

12

13

14
15

16

17

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OpraHu3MOB

I'eneruka — Hayka o
HACJIEICTBEHHOCTU U

U3MEHUYUBOCTH 2
OpraHU3MOB

3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTHU
3aKOHOMEPHOCTH 6
U3MEHYMBOCTH

['eneruka yenoBeka

Cenexuusi OpraHu3MoB 4
buorexnosnorus n 4
CHUHTETUYECKAast OUOJIOTHUS
Pe3epBHOE Bpems 1

102

0.5

0.5

13



10 KJIACC

Ne
n/n

HaunmenoBaHmue pa3aeioB

U TeM NPOrpaMMmbl KosauyecTBo 4yacoB

B
cero padoThI padoThI

3apoXKACHUE U Pa3BUTHE
9BOJIIOIMOHHBIX
IPEJICTABICHHIA B
OHOJIOrUH

MukposBOIIOLMS U €€ 14
pe3yJIbTaThl

MakposBomtonus u eé
pe3yIbTaThI

HpOI/ICXO)K,I[eHI/IC u

15
pa3BUTHE )KU3HU Ha 3emile

IIpoucxoxaeHue yenoBeka 10
— @HTPOIIOr€HE3

DKOJIOTHsl — HayKa o
B3aMMOOTHOIICHUAX
OpraHu3MOB U
HagOpraHnu3MCHHBIX
CUCTEM C OKpY Karolen
cpenou

Opranu3Mel U cpeia 9

Kontpoabubie IIpakTnueckue

DJIEeKTPOHHbIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.5

0.5

1.5



oOuTanusa

DKOJIOTHS BUJIOB U
MOMYJISIIUNA

DKO0J0THS COOOIIECTB.
DKOJIOTHYECKHUE CUCTEMBI

Buocdepa — rmobanbHast

10 6
HKOCHCTEMA

1 YenoBek U OKpyKaromias 6
cpena

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

0.5

7.5



IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

® Tema ypoka

n/n KoaunuecTBO 4acoB

Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI

buonorus kak KOMIJIEKCHAas
HayKa U KaK 49acCTb 1
COBPEMCHHOTI'O O6H.[CCTBa

JKuBrle cUCTEMBI U UX CBOMCTBA 1

YpoBHEBas opraHu3anys ) KUBbIX
CHCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
knetku. Knerounas TCOpUA

Meroasl MOJNEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabota
«3yueHne MeTo0B KIIETOYHON
6uonoruu (xpomarorpadus,
aneKkTpodopes,
nuddepeHnrantbHoe
uentpudyruponanue, [TLP)»
XUMUYECKUN COCTaB KIETKU

MuHepanbpHbIEC BEIIECTBA 1

Jara
U3ydeHus

0.5

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI



10

11

12

13

14

15

16

KJICTKHU, UX Ouosoruueckas POJib

Opraanydeckue BenecTna
KJIETKH — OEJIKH.
JlaGopaTtopHnas pabota
«O06Hapyx)eHHe OEITKOB ¢
ITOMOIIBI0 KaY€CTBEHHBIX
peakuuii»

CBoiicTBa, KIaccupuKaIus u
byHKIMN OEIKOB

OpFaHI/I‘{CCKHe BCIICCTBA
KJICTKHU — YI'JICBOAbI

Oprannueckue BeniecTna
KIJICTKU — JIMIIUbI

Hyxneunossie kucnotsl. JJHK u
PHK. JIaboparopHas paboTta
«HccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
Crpoenue u pynkuuu ATO.
Hpyrue nykineo3uarpudochaTs
(HTD)

Cexsenuposanue JIHK.
MeTto/1bl FTEHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKHU
Meroasl CTpYKTYpHOM
O6uosorun

Tunel KIETOK.
IIpokapuoTnueckas KieTka

0.5

0.5



17

18

19

20

21

22

23

24

CrpoeHnue 3ykapuoTHYECKON
kietku. [IpakTuueckas padora
«3y4eHue CBOMCTB KIETOYHOU
MeMOpaHbD»

IToBepXHOCTHBIN anmnapar
KJIETKH

OnHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [IpakTudeckas pabora
«3yueHune NBUKEHUS
[IUTOIUIa3MbI B PACTUTEIBHBIX
KJICTKAX)

[ToyaBTOHOMHBIE OpPTaHOUIbI
KJICTKH: MUTOXOHIPHUH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
TUTa3MOJIN32a U JIETUIa3MOJTN3a B
PACTUTCIIBHBIX KJICTKaXx»

HememOpaHHbIe OpraHOUIBI
KIICTKH

Crpoenue u GyHKIUH s7pa
CpaBHUTENBbHAS
XapaKTePUCTHKA KICTOK
sykapuort. JlabopaTopHas
pabota «/3ydyeHue ctpoeHus
KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY

ACCUMUJISIIINS ¥ TUCCUMIISIINS
— JIB€ CTOPOHBI METa00JIU3Ma.
Tumer oOMeHa BeIecTs.

0.5

0.5

0.5

0.5



25

26

27

28

29

30

31

32

JlaGopaTtopHnast pabora
«M3y4yeHne KaTaTuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
IpUMepe aMUJIa3bl WK
KaTasas3bl)»

DepMEHTAaTUBHBIN XapaKTeP
peaKuuii KJIETOYHOTO
metabonu3ma. JlaboparopHas
pabota «/3yuyeHue
(bepMEeHTaTUBHOIO
pacuienaeHus Nepokcuia
BOJIOPO/Ia B PACTUTEJIbHBIX U
KUBOTHBIX KJIETKAX)
benku-akTuBaTOpsl M OEIKU-
UHTUOUTOPBI

ABTOTpOGHBIN TUIT 0OMEHa
BEIIECTB

dorocuHTE3

XemocuHnres. JlaboparopHas
pabota «CpaBHEHHE IPOLIECCOB
(oToCHHTE3a U XEMOCHHTE3a»
AHas’poOHBIE OpraHU3MBbL. Bubl
Opoxenus. JlabopaTopHas
pabota «CpaBHEHUE MPOIIECCOB
OpO>KEHMSI U BIXaHHS»
AspoOHBIE OpTraHU3MBI. DTaIbl
SHEPreTHYEeCKOro ooOMeHa

OHeprust MEMOPaHHOTO

0.5

0.5



33

34

35

36

37

38

39

40

41

42
43

44

rpagueHTa npotoHoB. CHHTE3
AT®: pabora nporoHHoii ATD-
CHHTa3bI

Peaknum MaTpU4HOrO CHHTE3a
Tpanckpunuuys — MaTpUYHbIN
cunre3 PHK

Tpancnsauus u e€ srarbl

KoaupoBanue aMUHOKHCIIOT.
Poxs pubocom B OrocuHTE3E
Oenka

Opranuzanus reHoma y
MPOKAPUOT U IYKAPUOT
MonekyapHbIe MEXaHU3MBI
9KCIIPECCUU T€HOB y 3YKapHOT

Bupycbl — BHeKJI€TOUHbBIE
(GbOpMBI JKU3HU U OOIHUTaTHBIC
napasutsl. [IpakTuyeckas
paborta «Co3nanue Moeau
BUpYCa»

Bupycusle 3a00neBaHus
4eJI0BEKa, )KUBOTHBIX, pACTEHUH

HanoTexHOJIOTUH B OMOJOTHU U
MCEOUILIIHE

JKn3HeHHBINH MK KIETKH
Matpuunsiii cunte3 JJTHK

Xpomocomsl. JTabopatopHas
pabota «3ydenue xpomocom
Ha TOTOBBIX MUKPOITpEapaTax»

0.5

0.5



45

46

47

48

49

50

51

52
53
54

55

56
57

JleneHne KIEeTKU — MUTO3

Tunsl knetok. Kapuokunes u
nuTokuHes. Jlaboparopnas
pabora «HabmroneHue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

Per YIAOUA ) KU3HCHHOI'O UKJIa
KIJICTOK

OpFaHI/ISM KaK €¢AMHOC LI CI0C

Txanu pacrenuii. JlJabopaTopHas
pabora «M3y4yeHue TkaHen
pacTeHuin»

TkaHM KUBOTHBIX U YEJIOBEKA.
JlaGoparopHas paboTa
«M3y4yeHne TkaHel KUBOTHBIX»

Oprassl. CHCTEMBI OPTaHOB.
JlaGoparopHas paboTa
«3y4yeHune opraHoB LIBETKOBOT'O
pacTeHus»

Ornopa Tena opraHu3MoB
JIBrKeHne OpraHn3mMoB
IIuranue opraHu3smMoB

[Iutanue MO3BOHOYHBIX
JKUBOTHBIX. [InmeBapuTensHas
CHCTEMaA YeJIOBEKA

I[BIX&HI/IC OpraHu3MoB

HI:IXaHI/Ie IIO3BOHOYHBIX

0.5

0.5

0.5

0.5



58

59

60
61
62

63

64

65

66
67

68

69

70

YKUBOTHBIX U YEJIOBEKA
TpaHcnopt BemecTs y
OpPraHU3MOB

KpoBeHocHas cucrema
II0O3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa

Briaenenue y opranu3smMoB
3amuTa y OpraHu3MOB
MMMyHHas cucTeMa 4enoBeKa
Pa3npa)xuMocTh U perysanus y
OpPraHU3MOB

I'ymopasibHast peryisinus u
9HJOKPUHHAs CUCTEMA
JKUBOTHBIX U YEJIOBEKA

DopMBI pa3MHOKEHUS
OpraHU3MOB

ITonoBoe pasMHOXKEHUE

Meiio3

["amerorenes. OOpa3oBanue u
Pa3BUTHE MOJIOBBIX KJIETOK.
JlaGopaTtopHnast pabota
«3y4yeHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
NunuBuyanbHOE pa3BUTHE
OpraHU3MOB — OHTOTEHE3

33.1(.]12[,[[1(2[ OpTraHOB U TKaHEeH u3
3apOJAbIIICBBIX JIUCTKOB

0.5



71

72

73

74

75

76

77

78

Poct u pa3zBuTHe )KUBOTHBIX.
JlaGopaTtopHnast pabota
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBa 3apO/bIIIeH
MO3BOHOYHBIX KUBOTHBIX»

PasmHOxkeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3sMHOXKEHHUS BBICHIIMX
pacTeHui»

Uctopus craHoBiIEHUS 1
pa3BUTHUS TEHETUKU KaK HAyKU

OcHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIpozoduia kak 00BEKT
T€HETHYECKUX HUCCIICTOBAHUI

3aKOHOMEPHOCTH HACIIEN0BaHUs
npu3HakoB. MoHOTHOpuUaAHOE
ckpemuBanue. [Ipaktnaeckas
pabora "U3y4yeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIINBAHUS
y npo3opuier"
[TuTonmornyecknue OCHOBBI
MOHOTHOPUAHOTO CKPEIINBAHUS
AHanu3upymrouiee CKpeuuBaHue.
Henonnoe nomuHnpoBanue
JurnbpuaHoe CKpemuBaHue.
[TpakTnueckas padota
«3yueHune pe3ynbTaToB

0.5

0.5

0.5

0.5

0.5



79

80

81

82

83

84

85

86

87

88

JUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(HITBI»

L{uTomornyeckre OCHOBBI
JTUTHOPUTHOTO CKPEITUBAHUS

CL[CHJ'ICHHOG HacJIeJ0BaHUC
IMPHU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'eneTuka nona

I'enorui kak nenocTHasg
cucreMa

I'eneT4ecKuii KOHTPOJIb
pa3BUTHUS PACTECHUH, )KUBOTHBIX
1 4EJI0BEKa

N3MeHYHnBOCTh IMPU3HAKOB.
Buapl "3BMEeHUYNBOCTH

MoaudukarmonHas
M3MEHYMBOCTh
Bapuanunonsslii psia u
BapHuallMOHHAsl KpUBasl.
JlaGopaTtopHnast pabota
«Hccnenosanune
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoeHue
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOII»

I'eHoTUNMUECKas

0.5



89

90

91

92

93

94

95

M3MEHYNBOCTh. KoMOMHaTnuBHAas
HU3MCHYHUBOCTH

MyTtannonHast U3MEHYUBOCTb.
[TpakTnueckas pabota
«MyTtauu y 1po3o¢uisl (Ha
TOTOBBIX MHUKpOIpEnapaTax)»
3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
ONureHeTHKa U SMUreHOMHUKa

I'eHeTHKa yeaOBEKA.
[TpakTnueckas padora
«CocraBiieHHE U aHAJIN3
POAOCIIOBHOM

MeToapl MEAUITMHCKO
T€HETUKH

3HaueHne MEIUIIMHCKON
TCeHETHKU B MPEAOTBPAIICHUN U
JIEUEHUH T€HETUUECKUX
3a00J1¢BaHMM YeIOBEKa

OCHOBHBIE TIOHATHS CEJNEKIUU.
JlaGopaTtopHast pabota
«3y4yeHune copToB KyJIbTYpPHBIX
pacTeHHil U MOPOJI JOMAITHUX
YKUBOTHBIX)

MeTobl CeneKIIMOHHON
paboTsl. JJabopatopHas pabota
«/3yueHne MeTo0B CENEKIUN
pacTeHuin»

0.5

0.5

0.5

0.5



96

97

98

99

100

101

102

JlocTukeHus: CeJIeKIU
pPacTeHUH U KUBOTHBIX.
[TpakTuyeckas padora

«ITpuBHBKa pacTeHU»

CoxpaHeHnue, U3y4eHue u
HCIIOJIb30BAaHNUE FEHETUYECKUX 1
pecypcoB

buortexHonorus kak Hayka U

oTpacib POU3BOJICTBA.

[TpakTuyeckas pabora 1
«M3yuenue 0ObEKTOB

OMOTEXHOIOT UM

OCHOBHBIE HaIlPaBJICHUS
CHUHTETUYECKON OMOJI0TrUH
XpOMOCOMHAsI U T€HHas

WHKEHEpUs
MenuuuHckre OMOTEXHOJIOTHHI 1
PesepsHblii ypok. [loBTOpEHuE,
000011IeHHEe, CHCTEMATH3AINS 1
3HAHUM

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

13.5



11 KITACC

Ne

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

OBonronuoHHas teopus Y.
JlapBuHa

JBH>KyIlHe CHIIbI 3BOJIIOLUH
BHU10B 110 Y. J[apBuHy
Bbopwba 3a cymiectBoBanue,
€CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOp
dopMuUpoBaHUE

CUHTETHUYECKON TEOPUH 1
IBOJIIOLIAN

OTaIbl 3BOTIOIMOHHOTO

MpolLiecca: MUKPOIBOJIIOLMS 1 1
MaKpO3BOIIOLUS

[Tonmynanuus — 351eMeHTapHas
€IMHULIA YBOJIFOLIUU

3aKOH F€HETHUUYECKOTO
paBHoBecus Jx. Xapau, B.

Baitn6epra. Jlaboparopnas
pabota «BrIsiBieHHE

Jara
U3y4YeHH s

0.5

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

M3MEHYMBOCTH Y 0co0ei
OJIHOTO BUQ»

DOnemeHTapHbIe (HaKTOPBI
SBOJIIOIINH

Dddekt ocHoBarens. Idhdekt
OYTBUIOYHOTO TOPJIBIIIKA

Murpanuu. M3omsamun

HOMYJISIHI: Teorpadudeckas, 1
Ounonoruyeckas

EcrecTBenHnbIit oTO0p —
HanpaBJIAOmui GakTop 1
IBOJIFOLIUN

[TooBoii oT6OP 1

[Tpucnoco0i1eHHOCTh

OpPTraHU3MOB KaK pe3yJbTar
MHUKPOIBOJFOIHH.

JlaGoparopHas paboTa 1
«3yuenue apomopd0o30B H
WM0AJANTAlUN y pACTEHUH U
YKUBOTHBIX)

[Tpumeps! npucnocobaeHu y
OpPraHU3MOB:

MOp($OJIOTHYECKHE,
¢du3noIorNUecKue,

OMOXUMHUYECKUE, 1
MOBE/IEHYECKUE.

JlaGopaTtopHnast pabota
«IIpucnocobnenns

OpPraHU3MOB U UX

0.5

0.5



15

16

17

18

19

20

21

22

23

24

OTHOCUTCIJIbHasA
1EJI€CO00PA3HOCTH

Bupn, ero kpurepuu u
cTpykTypa. JJabopaTopHast
pabora «CpaBHEHHE BUIOB 110
MOP(}OIOTHIECKOMY
KPUTEPHIO»

Crpykrypa Buza
Bunoobpa3oBanue kax
pe3yiabTaT MUKPO3BOIIOLUN

CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUN

Maxkpo3BOTIOLIHA.
ITameoHTOIOrMYECKUE METOBI
W3yUYEHUS IBOJIOLUU

buoreorpaduueckre METOIbI
M3Y4YEHUS HBOJIIOLIUU

DOMOpHOIOTHYECKUE U
CpPaBHUTEJIBHO-
MOP(OJIOTHUUECKHE METOIBI
W3YYEHHUS IBOIOIHNH
MonekynspHO-TeHETUYECKUE,
OMOXUMHYECKHUE U
MaTeMaTHYECKUE METOIbI
W3YYEHUS IBOJTIOITUN

OO111e 3aKOHOMEPHOCTH
IBOJIOIIHN

AIIaHTI/IBHaSI paauanus.

0.5



25

26

27

28

29

30

31

32

33

34

HepaBHOMepHOCTH TEMIIOB
HBOJIIOLUH

HayuHble rumnore3bt
MIPOMCXOXKICHHUS KU3HU Ha
3emie

I[OHayLIHBIe IMPEACTABIICHHUSA O
3apOXKACHUH KU3HU

OCHOBHBIE ATaIbI
HEOPraHUYECKOM 3BOJIFOLUH

I'unore3sl 3apPOXKACHHUA )KU3HU

HcTopus 3emian u MeTo bl €€
u3yuyenus. JlaboparopHas
pabota «3yuenue u
OIHCaHHUE UCKOMAEMBIX
OCTaTKOB JPEBHUX
OpPraHU3MOBY

HauanbHble 3Tansl
OpraHUYeCcKOil SBOJIIOLIUU
OBOJIOLUS DYKAPUOT
OCHOBHBIE 3TaIlbl YBOJIOLUH
pPacTUTENHLHOIO MHpA.
[TpakTnueckas padota
«M3ydenne ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HbIX
OT/ICTIOBY

OCHOBHBIC ITaITbI 9BOJOIMHA
KMUBOTHOI'O MHpa

SBOJ'IIOI_II/ISI KHUBOTHBIX.

0.5

0.5

0.5



35

36

37

38

39

40

41

42

43

[TpakTuyeckas padora
«M3ydyenue ocobeHHOCTEH
CTPOCHUA IMO3BOHOYHBIX
’KUBOTHBIX»

PasBurHne xu3Hu Ha 3emiie 1Mo

9paM 1 nnepuoam
MaccoBsle BbBIMHUPpAHUA —

OKOJIOTHYCCKHEC KPU3HChI
mpouuIoro

CoBpeMEeHHbIN IKOJIOTUYECKUN

KpHU3HucC, €ro 0COOEHHOCTH

CoBpemMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

OcCHOBHBIE CHICTEMaTHYECKHE
IpYMIIbI OPTraHU3MOB

AHTpOII0JIOTHS — HayKa O
YeJI0BEKE

PazButne npeacrasnenuit o
IIPOUCXOXKIECHUN YeIIOBEKa

MecTo denoBeka B cCTEMe
OpPTaHUYECKOTO MHpA.
JlaGopaTtopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUSI CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

JIBHOKyIre CHIIbI
AHTpOIIOTeHE3a

0.5



44

45

46

47

48

49

50

51

52

53

54

CooTHolIcHUE
OMOJIOTUYCCKHUX U
COLMAIBHBIX (haKTOPOB B
AHTPOIIOTeHE3e

OCHOBHBIE CTaaUU
aHTpPOIOTeHe3a

[Taneorenernka u
[1aJIEOr€HOMUKA

OBOJIIOLUS COBPEMEHHOTO
YeIoBeKa

Yenoseueckue pachl.
[TpakTnueckas padota
«3yueHne 3K0I0rHYE€CKUX
aJanTalui 4eaoBeKa

MexIucuIMHapHbIe
METO/Ibl aHTPOTIOJIOTHUHU

3apoxaAeHUE U pa3BUTHE
AKOJIOTUHU

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yyeHune MeTo10B
JKOJIOTMYECKHUX
HCCIIEIOBAHUID)

3HayeHHE YKOJIOTHUIYECCKUX
3HAHWH 1 YeJIoBeKa

Okonoruyeckue HakTopsl

AOluoTtndeckue (HaxTopsl.
CBeT Kak 3KO0JIOTMYeCKUi

0.5

0.5

0.5



55

56

57
58

59

60

61

62

dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
npUCnoco0IeHN OpraHu3MOB
K BJIMSIHUIO CBETa»

AbGuotnueckue GakToOpHbI.
Temmeparypa Kak

IKOJIOTHUYECKUH (HaKTOP.
JlaGopaTtopHnast pabota 1
«Bp1saBIEHUE

MPUCTIOCOOJICHHUI OpraHU3MOB

K BIUSHUIO TEMIIEPATYPHD)

AlGuotnueckue GpakTOpHI.

BuiasxxHOCTB Kak

9KOJIOTUYECKUHN (PaKTop.
JlaGoparopHas paboTa 1
«AHAaTOMHYECKHE

0COOEHHOCTH pacTeHul U3

Pa3HbIX MECT OOUTAHUS»

Cpenbl 00MTaHUS OPraHU3MOB 1
buonornueckne puTMbl

Kuznenusie GopMmsl

OpraHu3MOB 1
buoTtnueckue haxkTopsl 1
3HaucHne OMOTHYECKUX

B3aUMOJACUCTBHUI I 1

CYIIIECTBOBAHMS OPTaHNU3MOB B
cpene oouTaHus

DKOJIOTUYECKHUE 1

0.5

0.5



XAPaKTCPUCTHUKHU ITOMYJIAUNA

OCHOBHBIE ITOKa3aTeIn
63 MOImyJIAuu: YUCICHHOCTD,
IJIOTHOCTDb, BO3pAaCTHAA U

M0JIOBAsI CTPYKTYypa

OcHoBHbIE TIOKa3aTeNn

gq  TOMYIALMM: POXKIAEMOCTE,
MPHUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIUU
DKkonoruyeckas CTpyKTypa

MoImyJsauuu

65

66 JvHamuKa nonyJssnuu u eé
perynsuus
KpuBsble pocta UuCIIEHHOCTH

67  nonymsuuu. Kpusble 1

BbDKUBaHU A

O06o0611eHne 1o Teme
68  «buocdepa — rnobdanapHas 1
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

7.5



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknace/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., AkiinonepHoe obiectBo «M3aaTeabcTBo

«IIpocBenieHue»

METOJAUYECKHUE MATEPHUAJIBI J1JI5S1 YUUTEJIA
* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u npyrue;
nox penakimeit [Taceunuka B.B., AkiinonepHoe obmectBo «M3aaTeancTBo

«HpOCBGIHeHI/IC»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



