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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuyHble ipeaMeTh». CornacHo nonoxeHussiM @I'OC COO npoduinbHbie ydyeOHbIE
OpeAMEThl, H3ydyaeMble Ha yriayOJ€HHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, 3KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus” 1aér npeacraBieHue o 1eu
U 337la4ax M3y4yeHus y4yeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUEe, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyJaromuxcs. B mporpaMmmMe mo 6Moioruu peajin3oBaH
MPUHIINAT MPEEeMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJICYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
dbopMUpPOBAHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHHS,  IKOJOTHUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIIUTAaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOIOrMYECKOro 00pa30BaHMsI Ha YPOBHE CPEAHETO 001IEero o0pa3oBaHMUsL.

VY4eOnsbiii npeamet «buonorus» Ha ypoBHE CpeAHEro 00IIero oOpa3oBaHUS
3aBepuIaeT OnoIornuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriIyOJieHHe 3HaHU 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTUH Pa3BUTHSI, TECHETUKU, CEICKITUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHHS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacuIMpeHbl W yriayOJeHbl OHOJOTUYECKUE 3HAHUS O PACTCHHSX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI JUISA IOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTcCsi CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIC JJI KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Myupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYEeCKOro pa3HooOpasus muaHeTsl. Tak, B 10 ki1acce uzyvarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pPa3BUTHS, TEHETHUKUW U CEJICKIIMU, OMOTEXHOJIOTUH W CHHTETHMYECKOW OMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHUS OOYyYaromuxcsi Mo OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dbuzunonoruu yenoeka. B 11 kiacce u3y4aroTcsi S3BOJTIOIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
OOYYarOIIMMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, HJICH, IPUHIIUIIOB U TIPaBUJI,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIIETKHU, OpraHu3Ma, IOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTHS U TONJEPKAHUS HMHTEpeca OO0ydarommxcs K OHOJOTHH Hapsgy Co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B PEILlIEHUE BAXKHEUITNX OMOJOTHYECKUX U KOJOTHUYECKUX POOIIeM.

Lenb n3yuenus yueOnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCITOJIB30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpPEAEIEHHON 00JIacTh
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOon€HHOM ypoBHE 00€CTIeUnBACTCS PEIICHUEM CIISIYIONTNX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTo0o0pa3uu U OCOOCHHOCTSX OMOJOTHYECKHUX CHUCTeM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHMYECKOM OHOJIOTHM, TMaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUSI OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B npupojae (HaOmroAeHHE, U3MEPEHHE, OKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJaJicHUE OOYYaIOIMMUCA YMEHHMSIMHU: CAaMOCTOSITEIbHO  HaXOJUTh,
aHaJTM3UPOBaTh M HCMOJBb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; TO0JIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU U  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
nporIakTHKA WHGEKITMOHHBIX 3a00Je€BaHNl, TpaBUIa TOBEACHUS B MPUPOJIC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHON KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATBLHBIX UCCIICIOBAHU M,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00bEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM IPaMOTHOCTH, OOIIEH KYJIbTYphl IOBEICHHS B PUPO/IS; MHTETPAIIAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
sKOcUCTeM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/0POBbSI U 3JI0POBBS
OKpyXaromux JoAed (coOmrogeHuss Mep npoduiakTukd — 3a00JIeBaHUM,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO37aHhe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YrIyOJIeHHOM
YpOBHE CpeaHero o0Imero oopa3oBanus, coctabiser 272 daca: B 10 kimacce — 136
yacoB (4 yaca B Hefento), B 11 kimacce — 136 yacos (4 yaca B Henento). Paciiupenue
3a c4eT 4acTH, (OpMUPYEeMOH yJaCTHHKAMHU 00pa30BaTeIbLHOTO Mpoliecca.

Ot60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYUYEHHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJep KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHU3AlMSIX  CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUH HA YTITYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Taxxke ydactue
OOy4YaroMMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS yUUTEJIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.

COJEPXXAHUE OBYUYEHUASA
10 KUIACC

ConepxaHue TMpoOrpamMMbl, BBIJEIEHHOE KVYPCUBOM, HE BXOAUT B MPOBEPKY
rocyjapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpeMeHHas Ouonorust — KoMIuieKcHas Hayka. Kpatkas ucropust pa3Butus OMOJIOTHH.
buonornyeckue Haykd U u3ydaemble UMU npobOsiembl. DyHaamMeHTadbHbIe, TPUKIAJAHbIE U
MOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHne 6MoNOruu B (HOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3aHHbIE ¢ Owonorueld. 3HaUYeHWE OWOJIOTUM B TPAKTUYCCKOM



NEATEIPHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXpPaHe
MIPUPOJIBL.

JdeMoHCcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. . Bepuaackuu, U. I1. [TaBnos, . 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeen-Pecosckuii, JIx. Yorcon, ®. Kpuk, /I. K. benses.

Tabnuubl u cxembl: «CBs3b OMOJIOTUH C IPYTUMU HayKaMny», «CrucTemMa OMOJIOrM4eCKUX
HAYK».

Tema 2. 7)KuBble cuCTeMbI M UX U3yY€HHUE

KuBbpie cucCTEMbl Kak HOpeAMET u3yuyeHus: Ouonoruu. CBOWCTBA >KUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, MJUCKPETHOCTb M  UEIOCTHOCTh, CJIOXHOCTh H
YHOPSIIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTaHU3alvs, CaMOBOCHPOU3BEIICHHUE,
pa3apa)KUMOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3anvy >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIIETOYHBIM, TKAaHEBBIH,
OpTraHU3MEHHBIM,  TOMYJAIMOHHO-BUJOBOM, DKOCUCTEMHBIA  (OMOTeOleHOTUYECKUit),
ouocdepnsiit. [Ipoiieccrl, MPOUCXOISIINE B )KUBBIX cucTeMax. OCHOBHBIE TPU3HAKU AKUBOTO.
XKuznb kak popma cymecTBoBaHust MaTepuu. Hayku, n3yuaroiiye >KuBble CHCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3alHu.

N3yuenue xxuBbIX cucteM. Metojbl Ouosniorndeckoid Hayku. Habmonenue, usmepenue,
AKCIIEPUMEHT, CHUCTEMaTHU3alMsi, MeTaaHanu3. lIoHATME O 3aBUCHMMON M HE3aBUCHUMOUN
nepemenHou. [lmanupoBanue skcnepumenrta. [loctaHoBka u mpoBepka rumote3. HyneBas
runore3a. [lonarue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJOTUYECKHX JaHHBIX.
OneHka JTOCTOBEPHOCTH IMOJYYEHHBIX pPE3YyJbTaToB. [IpHUUMHBI HCKa)KEHUS PE3YJIbTATOB
skcriepuMmeHnTa. [loHsITHE CTaTUCTUYECKOTO TECTA.

JlemoHcTpanumn

Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU JKU3HW», «bHonormyeckue cuctembl»,
«CBoiiCTBa KHBOW Marepum», «YPOBHU OPraHU3ALMM KUBOW MOpHUPOAbD, «CTpoeHue
KUBOTHOM KJIETKN», « TKaHU KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPTaHU3May,
«buoreorieno3y», «buochepa», «MeToabl U3yUeHHS )KUBOW TTPUPOJIBD.

OGopynoBanue: JsabopaTopHoe oOOpydOBaHUE JJISI TPOBEICHHUS HAOJIOJACHUH,
W3MEPEHUH, SKCIIEPUMEHTOB.

IpakTnueckas padora «/crnonp30BaHre pa3auYHbIX METOJOB MPU U3YUYECHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS €AMHUIIA )KUBOTO. VICTOPHUS OTKPBITHSI KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.

Meroabpl MOJEKYJISIpHOM W KIETOYHOW OWOJIOTMM: MHUKPOCKOIHUS, Xpomarorpadus,
anekTpodopes, METOJ MEYEHBIX aToMOB, Aud@epeHInabHOEe [EeHTPUGYTrupOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue (huxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOIIHI.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusicuznennoe) uzyyenue Kiemox.

JdeMoHcTpanuu



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

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIM MUKPOCKOID», «HcTopus
Pa3BUTHSI METOJIOB MUKPOCKOIIHI).

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaATbHBIX KIIETOK.

IIpakTnueckas padora «l3yuenne MeTO 0B KJIETOUHOM Onosorun (xpomarorpadus,
anektpodopes, nuddepeninanbaoe neHTpudyruposanue, [11[P)».

Tema 4. Xumnuyeckasi Opranu3anus KJIeTKU

XUMHYECKAN COCTAB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOAIJIEMEHTHI. Boma u eé
pOJIb KaK pacTBOPUTENS, PEareHTa, y4acTHe B CTPYKTYPHUPOBAHUU KJIETKH, TEILIOPETYIIALIIH.
MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOrMYecKas poJib. Poib KaTHOHOB M aHMOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKH.  buosornmueckwe — monumepsl.  benkw.
AMUHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTypbl OelKoBOM Mosiekybl. [lepBudHas cTpykrypa
Oelika, MeNTUIHAs CBA3b. BTOpUyHas, TpeTuyHas, YeTBEpTUYHAS CTPYKTYpbl. JleHaryparmus.
CaoiictBa OenkoB. Knaccudukanus 6enkoB. bruonornueckue pyHkiuu 0enkoB. [lpuonsi.

VYrneBoabl. MoHOcaxapupl, [ucaxapuibl, OJMrocaxapuibl U nonucaxapuisl. O0mmii
IUIaH CTPOEHMSI M (PU3MKO-XMMHUYECKHE CBOICTBa YrieBoJoB. buosornueckue QpyHKIUU
YTJIEBOJIOB.

Jlumuasl.  T'mapodunsHo-ruapOoPOOHBIE  cBoMcTBa. Kiaccudukanus — TUnupaos.
Tpurnuuepunsl, ¢ochoaunuabl, BOCKHU, cTepounbl. buonornueckue ¢GyHKIUM JUIHIOB.
OO6mume cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTb, CTIOCOOHOCTh K CaMO3aMbIKAHHUIO,
ITOJIYIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenne HyknenHoBbIX KUCHOT. HykneoTuasl.
[Tpunuun kommuiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa JJHK — nBoiinas cnupaiis.
Mecronaxoxaenue u ouonornueckue pynkunu JJHK. Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue ¢pynkunun AT®. BoccTaHOBIIEHHBIE NMEPEHOCUYUKHU, UX (PYHKIIMU B KIIETKE.
llpyeue nyxneosuompugpocpamoer (HT®). CexBenupoBanue JHK. Memoowr ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHasi OMOJIOTHS: OMOXUMUYECKUE U OMOPU3NUYECKHIE UCCIIEOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMoJeKkyl. Mooerupoganue cmpykmypwvl u @yHKYui
OuoMoNeKyn u ux komniexkcos. Komnvromepnoiii Ouzaiin u opeanuyeckuil CUHme3s OUOMOJIEK) L
U UX HenpupoOHbIX AHAN0208.

JdemoHcTpanumn

IToptpetst: JI. ITonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, @. Caurep,
C. IIpy3unep.

Juarpammel: «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXUBOW IPUPOACH,
«Pacrnpenenenue XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmumpst u cxemsl: «llepuoguyeckas Tabauna XMMHUUYECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJbl BOJABD», «BemiecTtBa B cocTtaBe opraHuzMoB», «CTpoeHHE MOJIEKYJbl Oenkay,



«CTpyKTyphl O€TKOBOM MOJIEKYIbD», « CTpOEHUE MOJIEKYJT YIIIeBOAOBY», «CTPOCHHE MOIEKYJI
munuaoBy, «HykinenHoBble KUCIOTHDY, «CTpoeHue MosieKyibl ATD».

OO6opynoBaHue: XUMUYECKasl MOCyAa U 000pYyI0BaHUE.

Jlaboparopnasi pa6ora «OO0Hapyx)eHUE OCIKOB C MOMOIIIbIO KAYECTBEHHBIX PEAKIIHID.

JlabopaTopHas padora «lcciienoBaHne HYKIIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel K1ETOK: 3yKapuoTHYecKas U npokapuoTudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIE
00pa3oBaHUsl KIETKHU.

CrpoeHnue mpokapuoTudyecko kieTku. Krerounas creHka OakTepuil U apxem.
Oco0eHHOCTH CTPOEHHUS reTepOTPOPHONM U aBTOTPOPHON MPOKAPUOTUYECKHUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOLIEHO3aX.

CrpoeHne u (YHKIIMOHUPOBAHME 3SyKapuoTHUYeckod kieTku. Ilnasmatuueckas
MeMmOpana (tazmaiiemma). CTpykTypa Iia3MaTHYecKod mMeMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (nuddysus, obOneruénnas muddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA AaKTUBHBIA TpaHcnopT). [loaynpoHuiaeMmocTsb
MeMOpanbl. PaGoTa HaTpuii-kanueBOro Hacoca. DHIOIMTO3: MNHHOLUTO3, (aromuros.
Ok3ouurto3. Kierounas crenka. CtpykTypa U QyHKIUHU KIIETOUHOM CTEHKH pacTEeHU, TpuOO0B.

Huronna3zma. [uto3one. Llutockener. [IBmxeHne nuroruiasMbl. OpraHouabl KIETKHU.
OpgHomeMOpaHHbIE OpraHoWIbl KJIETKU: HHAominasmaruueckas cets (JIIC), ammapat
["onb1Ku, TM30COMBI, UX CTpOeHUE U (YHKIMU. B3auMOCBsI3b OJHOMEMOPAHHBIX OPTaHOUI0B
kjeTkd. CTpoeHue TpaHyJsIpHOTO peTukyiyma. Mexanuzm uanpaenenusi oeaxog 6 IIIC.
Cunre3 pacTBopuMbIX OenkoB. CUHTE3 KIETOYHBIX MeMOpaH. [nmaakuii (arpaHyJisipHbIN)
sHAOIIIA3MaTHUeckuil ~ petukynyM. CekperopHas  (yHkius  anmapara [ oJibIKu.
Moougpuxayusa 6enkos 6 annapame I onvoocu. Copmupoexa 6enxkos 6 annapame I 0160xcu.
TpaHcnopr BeecTB B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMJIBI KJIETKU: MUTOXOHAPHUH, IUIacTuibl. lIlpoucxooicoenue
mumoxonopuil u naacmuo. Cumouozenes (K.C. Mepeacxosckuit, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHUTOXOHJpUM W TutacTuia. IlepBUuHbIE, BTOPUYHBIE M CIOXKHbBIE IIACTHU]IBI
(OTOCUHTE3UPYIOIIUX JYKAPHUOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JEHKOIJIACTHI BBICIIUX
pacTeHUN.

HememOpanubie opranouap! kiaetku Ctpoerue u GyHKIUA HEMEMOPaHHBIX OPTaHOU OB
KiIeTku. Pubocomel. [Ipomesxcymounvie @uramenmol. MukpoduiiaMeHTbl. AKmuHogvle
Mukpoghunamermol. MpIICUHbIE KIETKU. AKMUHOBbIE KOMNOHEHNbL HEMbIUEYHbIX KI1EeMOK.
MukpotpyOouku. Kierounsii mentp. CTpoeHHE W JBWIKEHHWE JXTYTHKOB M PECHUYEK.
MukpoTpyOoukH LUTOIUIA3MBI. LleHTpHOJIB. benxu, accoyuuposanHvle c
MUKpoguramenmamu u Mukpompyoouxkamu. Momopusie 6enxu.

SAnpo. Obonouka siapa, XpOMaTUH, KapUoIIa3Ma, SAPBIIIKYA, UX CTPOCHHUE U (PYHKIUH.
S nepubiit 6enkoBbIi MaTpuKe. [IpocTpaHCTBEHHOE PACIONOKEHNE XPOMOCOM B MHTEp(PazHOM
anpe. Jyxpomamun u cemepoxpomamui. benku XxpomaTiHa — TUCTOHBL. J[unamuxa s0epHou
000104KU 8 Mumo3se. HoepHuiti mpancnopm.



Kierounsle  BkitoueHus. CpaBHUTENbHAs XAapaKTEPUCTHKA KIETOK  3YKapuOT
(pacTuTenbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIeTKH», «CTpPOEHHE >KUBOTHOU
KIeTKNn», «CTpoeHHe pacTUTENbHON KIETKW», «CTpOE€HHEe MUTOXOHIPUN», «Sapoy,
«CTpoeHue NpoKapuoOTUYECKOU KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpPOIpENnaparbl pacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOTMpEnapaThl 0aKTeprUaIbHbIX KIETOK.

JlaboparTopHas padora «/3ydueHre CTpOCHUS KIETOK PAa3JIUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaboparopHasi padora «/ccienoBanue asmMoin3a 1 Jemia3MoiIn3a B paCTUTEIbHBIX
KIJIETKaX».

IIpakTtuueckass padora «/3ydyeHue [BWIKEHMS I[UTOILIA3Mbl B PAaCTUTEIBHBIX
KJIETKaxX).

Tema 6. O0MeH BelIeCTB M NPeBpallleHUE JHEPIUH B KJIETKe

AccuMuIsIIMs U JUCCUMUWIISALIUS — JIBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BeIecTB:
aBTOTPO(HBIH U TeTepoTpoHBIA. VYuyacTue KHUCIOpoJa B OOMEHHBIX IIPOIECCAX.
DHepreTuueckoe oOecneueHue KieTku: mnpeBpamieHue ATO B 0OMEHHBIX MpolEcCax.
DepMEHTATUBHBIN XapakTep peakiuil KIeTOYHOro Metabonauzma. GepMeHThI, UX CTPOCHHUE,
cBoiicTBa 1 MexaHusM jaeictBusi. Kopepmentol. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB. benku-akTuBaTOpbl M OENKU-UHTHOUTOPBI. 3aBUCHUMOCTH CKOPOCTH
(hepMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbBIX (PAKTOPOB.

IlepBuuHBIM CMHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DoTtocuHTe3. AHOKCU2eHHbll U
oxcueeHHbll omocunmes y baxmeputi. Ceemocobuparowjue nueMeHmsl U NUSMEHMbl
peaxkyuonHo2o yeumpa. Poib XJopormiacToB B pouecce porocunreza. CBeToBast U TEMHOBas
dazel. Domoovixanue, Cs., Cs. u CAM-munvi homocunmesa. IpogyKTHBHOCTH (hOTOCHHTE3A.
Bnusgnue paznuyHbix (akTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUueHue (POTOCUHTE3A.

XemocuHnTe3. Pa3zHooOpa3zue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOLIHAE
OakTepuu, xKene300aKkTepun, cepodaKkTepuu, BOJOPOAHbIE OaKTEpHH. 3HAUEHHE XEMOCHHTE3a.

AnaspoOHbIe opranu3mbl. Buabl 6poskerus. [IpoaykTsl Op0oKeHHS U UX UCTIOIB30BAHHE
YeJIOBEKOM. AHa’pOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH W BO30YIUTEITH
0oJe3He.

AspoOHbIE OpraHu3Mbl. JTallbl YHEpPreTudeckoro oomena. IloaroroBurenbHbI Tar.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETIIEHUE TIIOKO3bI.

buonornueckoe okuciaeHue, Wi KJIETOYHOE AbIXaHue. PO MUTOXOHIpHIA B IpoLieccax
ouonoruueckoro okucieHus. Lluknnaeckue peakun. OxucnureabHoe HOCPOPUIUPOBAHHE.
Onepeuss memopannozo epaduenma npomonos. Cunmes ATD: paboma npomournou ATD-
cunmasvl. IlpeumyiiectBa a’poOHOro MNyTH OOMEHa BEIIECTB Mepel aHadpPOOHBIM.
O} dhekTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JeMmoHCcTpanumn



[Toptpetsr: Jx. Tpuctiun, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DoTocuHTE3», «IHEPreTHUECKUil 00Men», «bruocunTe3 Oenkay,
«CtpoeHue pepMeHTa», « XeMOCHUHTERY.

O6opynoBaHme: CBETOBOM MUKPOCKOII, 000PYTOBaHUE TSI TPUTOTOBJICHHSI TOCTOSTHHBIX
Y BPEMEHHBIX MUKPOITPENapaToB.

Jlaboparopnasi padora «l3yueHue KaTaquTUYECKOM aKTUBHOCTU (PepMEHTOB (Ha
IpUMEpPE aMUJIa3bl WM KaTanas3bl)y.

Jlaboparopuasi padora «M3ydeHue (epMEHTAaTUBHOrO pACIICIJICHUSI TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopHas padora «CpaBHeHUE MPOIECCOB POTOCUHTE3A U XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHUE NPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HacaeacrBenHass uHGoOpMaLUs U peajin3anus eé B KIeTKe

Peakuuu MmatpuyHoro cunTesa. [ [puHIHN KOMITIIEMEHTAPHOCTH B PEAKLUSIX MATPUIHOTO
cuHTe3a. Peanuzanmst HaciencTBeHHOM HHpopmanuu. ['eHeTHyecKui KOJ, €ro CBOWCTBA.
Tpanckpunums — matpuussid cuHTe3 PHK. [IprHIUITBI TpaHCKpUIIMU: KOMILLIEMEHTAPHOCTb,
AHTUIAPAIIENBHOCT,  ACUMMETPUYHOCTD. Cospesanue  mampuunvix  PHK ¢
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancasiuusa u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese 6enka. Y cioBus
ouocunresa Oenka. KonupoBanue amuHokuciot. Poib pubocoM B OMocuHTE3€ OEKa.

Coepemennvie npeocmasgnenus o cmpoenuu 2enog. Opranuzanus reHoma y mpoKapuoT u
syKapuoT. Perynsius akTUBHOCTH TeHOB y mpokapuoT. ['unotesa onepona (P. XKakoo, XK.
MaHo). Monexynapuvie mexanuszmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomwsl 2eHos. Perynsius OOMEHHBIX TMpoleccoB B kieTke. KiierouHsbii
rOMEOCTa3s.

Bupycsl — HekeTouHble POpPMBI )KU3HU U 00IUraTHbIEe apa3uTbl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. JKusznennwviti yukn JHK-codeporcawux
supycos, PHK-coodepocawux eupycos, 6akxmepuoghazos. QObpamnas mpaHcKpunyus,
pesepmasza, uHmezpasa.

Bupycheie 3abosieBaHusi 4esnoBeka, >KUBOTHBIX, pactenuid. CIINI, COVID-19,
ColLMaJIbHbIE M MEIUIIUHCKUE TIPOOIIEMBI.

Buoungopmamuka: ummecpayuss u ananuz oonvuux maccusos («bigdatar)
CMPYKMYPHLIX  Ouoio2udeckux oOauHvix. Hanomexnonoecuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl docmasKu ieKapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosbios, /1. Y. UBaHOBCKUI.

Tabmumsr u  cxemsl: «buocunte3 Oenka», «[eHeTnueckuid Kom», «Bupyce,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. 7Ku3HeHHBIN HUKJ KJICTKHU

Knerounsnii muki, ero mepuonbl u peryismus. Uuatepdaza u muto3. OcoOeHHOCTH
npoleccoB, ImpoTekaromux B  uHTepdaze. I[loaroroBka KIETKM K  JCJICHHIO.



[IpecunteTnyecknii  (MOCTMUTOTUYECKUM), CUHTETUYECKMH UM  MOCTCUHTETUYECKUIL
(TpeMHUTOTUYECKUIN) IEPHOIBI HHTEP(DA3HI.

Matpuunbiii  cunre3 JHK — pemmukamua. Ilpunnunsr  permukanuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATHUBHBIA CHHTE3, AHTUIAPAJUIENBHOCTh. MeXaHu3M
perummkannn  JIHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u  Teiomepasa.
XPpOMOCOMHBII HA0Op KIETKU — KapUOTHIIL. J{UIIOUTHBINA U TalJIOUTHBIA HAOOPBI XPOMOCOM.
I"'omosornunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetku — MmuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLECCH. THIBI
muto3a. Kapuoknnes u uutokuHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsnus MUTOTHYECKOTO IUKIA KIeTKH. [Iporpammupyemasi kjaeTtodyHasi ruOenb —
aronTo3.

Knerounoe  sampo, XpoMocombl, (yHKIMOHaNbHAas TeHOMHUKA.  Mexanusmol
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu xkiemox. «llugposas xkiemxay —
ouounpopmamuueckue mooeau GYHKYUOHUPOBAHUS KIIeMKU.

JlemoHCcTpauumn

Tabnuiel U cxembl: «KU3HEHHBIN UK KIETKWY, «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pennukamus JTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparsl: «MUTO3 B KJIETKaX KOpEIIKa
JTYKay.

JlabopaTopHas padora «/M3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnasi pabora «HaOmronenne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha
TrOTOBBIX MUKpOIpEnaparax)y.

Tema 9. CTpoenne u QyHKINHM OPraHN3MOB

buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKJIETOYHBIC, KOJIOHUAJIbHbIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUST U SKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTepun, apxeu, 0OMHOKIETOUYHbIE TPUOBI, OJTHOKJIETOUYHBIE BOJAOPOCIIH, IPYTUE MPOTHUCTHI.
KononunanbHbie OpraHu3MBl.

B3auMocBsi3p yacTeil MHOTOKJIETOYHOTO OpraHu3ma. [KaHWh, OpraHbl M CHUCTEMBI
opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteruii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHas, IMOKPOBHAs,
MIPOBO/IAIIAS, OCHOBHAsA, MexaHn4eckast. OCOOCHHOCTH CTPOCHUS, PYHKITUN U PACTIOIOKECHUS
TKaHEN B OpraHax pacTCHUMU.

TkaHW JKMBOTHBIX M YEJIOBEKA. THUIBI KMUBOTHBIX TKaHEW: SHUTEIMAIbHAS,
COCIMHUTEIbHAS, MbITIIeUHast, HepBHAs. OCOOEHHOCTH CTpOEHUs, GYHKIINI U PACTIOIOKECHUS
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble W TE€HEpaTUBHbIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OpPraHOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB M CUCTEM OPTraHOB.

Omnopa Tenma opranu3smMoB. Kapkac pacrenuit. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxkHblil W BHYTpeHHHH ckeneT. CTpoeHHWE U THUIIBI
COCAMHEHNS KOCTEN.



JIBmxkeHue oOpraHu3MoB. J[BM)KEHHE OIHOKJIETOYHBIX OPraHWU3MOB: aMEOOHIIHOE,
KI'YTUKOBOE€, PECHMYHOE. J[BMKEHME MHOIOKJIETOYHBIX PACTEHHMM: TPONU3MBI M HACTHUH.
JIBMKeHME MHOTOKJIETOYHBIX >KMBOTHBIX M UEJOBEKa: MbllIeyHas cucrtema. Peduexkc.
CkeneTHbIE MBIIIIBI U UX padoTa.

IIntanue oprannsmMos. IloronieHrne Bobl, YIIIEKUCIIOrO ra3a i MUHEPAJIbHBIX BEIIECTB
pacteHusmu. [Iutanue KUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKJIETOYHOE NHILEBAPEHUE.
[IuTaHnue mMo3BOHOYHBIX )KUBOTHBIX. OTAEBI MUILEBAPUTEIBHOTO TpakTa. [InieBapuTeabHbIe
xene3bl. [IuieBapuTenbHas cUCTEMa YeJIOBEKa.

Jlpixanue opraHu3moB. JlpixaHue pacteHui. JpixaHue >kMBOTHBIX. Juddy3us razon
yepe3 NOBEpXHOCTh KieTkH. KoxkHoe npixanue. /[pixarenpHas moBepxHOCTh. JKabepHoe u
JNErovyHOe JbpIXaHue. J[pIXaHWE ITO3BOHOYHBIX YXUBOTHBIX M YEJIOBEKA. ODBOJIIOIUOHHOE
YCIIO)KHEHUE CTPOEHHMS JIETKUX ITO03BOHOYHBIX KMBOTHBIX. /[pIXaTesbHas cucreMa 4eaoBeKa.
MexaHu3M BEHTWISLUUM JETKUX y MNOTUL U MICKONUTAKOWHUX. Perymsauus abIXaHus.
JIpIxaTenbHble 0OBEMBI.

TpancnopT BelIECTB y OpraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PACTEHUU. TpaHCIOPT
BEIIECTB y KUBOTHBIX. KpoBeHOCHas cucremMa u €€ opraHbl. KpoBeHOCHass cucrema
ITIO3BOHOYHBIX XMUBOTHBIX M 4enoBeka. Cepale, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpalIeH!sl. DBOJIOLUOHHBIE YCIOXHEHHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beigenenue y pacteHuid. BeineneHuwe y JKMBOTHBIX.
CoxkpaturenbHble Bakyosu. Opranbl BblIeneHUs. DuibTpalus, ceKperuss U o0paTHOE
BCAaChbIBaHME KaK MEXaHM3Mbl paboThl OpraHoB BblaeieHUs. CBs3b MOJOCTU Tela C
KPOBEHOCHOW M BBIJCIUTEIBHON CHCTEMaMHU. BplnelleHHEe y NO3BOHOYHBIX >KMBOTHBIX M
yenoBeka. [louku. Crpoenne u (QyHkmoHupoBanue HedpoHa. OOpa3zoBaHHE MOYU Yy
YEJI0BEKA.

3amura y OpraHu3MoB. 3allUTa y OJHOKJIETOUYHBIX OpraHu3MoB. Cropsl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIUTa Y MHOTOKIIETOYHBIX pacTeHui. Kytukyna. Cpeacrsa nacCUBHOM
U XUMHUYECKOH 3a1uThl. QUTOHIINIHI.

3ammra y MHOTOKJIETOYHBIX >MBOTHBIX. [IOKpOBBI M HMX MNpOM3BOAHBIE. 3anuTa
opranuzma ot Ooisie3Hed. MIMMyHHasi cuctema uenoBeka. KileToOuHbIE M TyMOpasbHBIM
UMMYHUTET. BpoxaéHHbIE W NpuoOpeTEHHBIN crenuduueckuii UMMYyHUTET. Teopus
KJIIOHaJIbHO-ceNeKTuBHOro uMmmyHutera (II. DOpmux, @®. M. bepner, C. Tonerasa).
BocnanutenbHple OTBETHI OPraHU3MOB. Poib BpOXKIAEHHOIO HMMMYHUTETA B PAa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocTe M perynsauus y OpPraHu3MoB. Pa3apakumocTs y OJHOKIETOYHBIX
opranu3moB. Takcucel. PaznpaxumMocTs 1 perysanusa y pacteHnil. PoctoBeie BemecTsa u ux
3HA4YECHHUE.

HepBHas cucrema u pedaexkropHas peryisiuus y *&UBOTHbIX. HepBHas cuctema u eé
OTJEJIbl. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOW CUCTEMBI Y )KMBOTHBIX. OTIEIbI
rOJIOBHOT'O MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexkropnas nyra. bezycnoBusie u
YCIIOBHBIE PEQIICKCHI.



['yMopasibHast peryJisiiiusi U SHAOKPUHHAs CHCTEMA >KMBOTHBIX M 4YesoBeka. JKenesbl
SHIOKPUHHOW CHUCTEMBI M MX TOPMOHBI. [lelicTBHEe TOpMOHOB. B3anMOCBsI3p HEPBHOU M
SHAOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucTema.

JdeMoHCcTpanuu

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u cxembl: «OJTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «OpraHbl UBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoOB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpO€HHME HAcEKOMbIX», «TKaHM pacTeHui»,
«Kopuessie cuctembl», «CtpoeHue crebmns», «CTpoeHue JIMCTOBOM IIIACTUHKWY, «TKaHH
AKUBOTHBIX», «CKeler uenoBeka», «I[IumeBapurensHas cucrema», «KpoBeHOCHast cucTemay,
«/lpixarensHass cucrema», «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BprgenurenbHas  cucrema», «OHIOKpUHHAs  cucTeMa», «CTpOEHHE MBI,
«MmmyHurer», «KumednononoctHeie», «Cxema NUTaHUS pacTeHui», «KpoBeHOCHBIE
CHUCTEMbl TO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHHe Tuapb», «CTpOCHHE IUIaHaApPUN,
«BHyTpeHHee cTpoeHue N0KIeBOro uepss», «HepBHas cucrema peio», «HepBHas cucrema
nsarymkn», «HepBHas cucrtema npecmbikaromuxcs», «HepBHas cuctema ntuiy, «HepHas
cucTeMa MieKonuTaronmx», «HepBHas cuctema denoBekay», «Pediekey.

O6opynoBaHue: CBETOBOW MUKPOCKOIT, MUKPOIIPENapaThl OJJHOKJIETOUYHBIX OPIaHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXHX,
’KUBBIE PK3EMILISIPbl KOMHATHBIX PACTEHHM, TepOapuu pacCTeHUI pa3HbIX OTAENIOB, BIAKHbBIE
npenaparbl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMHA OECITO3BOHOYHBIX KUBOTHBIX,
CKEJIeT 4eJioBeKa, 000pylI0BaHUE Ui JAEMOHCTPALlMU MMOYBEHHOTO M BO3AYIIHOTO MUTaHUS
pacTeHu, pacieTieHus Kpaxmaa u OeJKOB o1 IeCTBUEM (PEpMEHTOB, 000PYI0BaHUE JIJIS
JEMOHCTPALlUA OMBITOB MO HW3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKHX, MEXaHHW3Ma
JBIXaTEIbHBIX ABUKEHUHN, MOJIETU TOJIOBHOIO MO3Ta Pa3IU4HbIX )KMBOTHBIX.

JlaGopaTopHas padora «/3yueHne TKaHEe pacTeHUII.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHas padora «/3ydueHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazMHOkeHUe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIOYash BEreTaTUBHOE) U TOJIOBOE.
Bunel 6ecrionioro pa3MHOKEHUs: MOYKOBAHUE, CIIOPYJIALMS, pparMeHTanus, KJIOHHPOBAHHUE.

ITomoBoe pasmHokeHue. IlonoBble KJeTKH, WM TameTbl. Meio3. Craguu Meio3a.
IToBenenue xpomocom B merose. Kpoccunrosep. brosmornuecknii CMbICT MEH03a U TTOJIOBOTO
rpouecca. Menos 1 ero MecTo B )KU3HEHHOM LMKJIE OPTaHU3MOB.

[Ipen3aponpimieBoe paszButue. [ameroreHe3 y JKUBOTHBIX. llonOBBIE JKeENE3bLI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIETOK. CriepMaTorene3 u oorere3. CTpoeHue MOIOBBIX
KJIETOK.

OnooTBOpeHre U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOAOTBOPEHUSI:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHUE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa o
pa3BUTUU OPTraHU3MOB. Mopgozenes — 00na u3 enasnvix npodbiem amopuonoeuu. Konyenyus
Mmopgocenos u moodeau mopgoeenesza. Craaun 3MOpHUOreHe3a >KMBOTHBIX (Ha TMpUMEpE



asarymku). JpoOnenune. Tumbl apobnenus. /[emepmunuposannoe u HeOEPMUHUPOBAHHOE
opobnenue. bnacmyna, munvr 6aacmyn. OcoOEHHOCTH IPOOJEHUS MIICKOIUTAIOIIHX.
3apoapbllieBble JUCTKU (TacTpyiisinus). 3akiajka OpraHOB M TKaHEH M3 3apOjbIIIEBbIX
JUCTKOB. B3amMHOe BiMsSHUE 4YacTel pa3BUBAIOIIETOCS 3apojbiimia (3MOpUOHATBHAS
MHIYKIMS). 3akjiajKka IUlaHa CTPOCHMSI >KMBOTHOIO KakK pe3ylbTaT HEepapXUueCKuxX
B3aUMOJICHCTBUI TE€HOB. BiMsHMEe Ha >MOpPHUOHAIBHOE pa3BUTUE PA3IUYHBIX (PAKTOPOB
OKPY’KAIOLIEH CPELBI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbI mepuoi. Ilpsimoe u Hempsimoe
pazButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HEMPSIMOTO PA3BUTHS, KX PACIIPOCTPAHEHUE B IPUPOJIE.
Tunbl pocra XUBOTHBIX. DAKTOpPBI PEryysIMA pOCTa KUBOTHBIX M 4enoBeka. Craaun
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y KUBOTHBIX U YesioBeka. [leprnoapl OHTOreHe3a YenoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MPOIECCHI.

Pa3smHoxxenne u pazButue pacteHuil. ['ametoput m cnopopur. Melio3 B KU3HEHHOM
nukiae pacrenuil. OOpa3zoBaHue crHop B mpoliecce Meio3a. ['ameroreHe3 y pacTeHHi.
OIIoA0TBOPEHHE M PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. JI[BOMHOE OIIONOTBOPEHHE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHNe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISLMA OHTOTCHE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpauumn

[Toptpetst: C. I'. HaBamun, X. [lInemas.

Tabnuub! u cxembl: «BereraTuBHOE pa3sMHOXKEHHEY, « THUTIBI 0ECIIOIOT0 PAa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMUIOMOHaAb», «Pa3MHOXEHHE OBIVIEHBDY, «Pa3MHOXKEHHE THAPHIY,
«Meiio3», «Xpomocombly», «l'ametorenes», «CTpoeHue SUIEKIECTKH U CIIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHesa», «lIpsmoe n Henpsmoe paszButue», «Pa3BuTHE MalCKOIro
Kyka», «Pa3zButue capanum», «Pa3zButue nArymkn», «JIBOWHOE OILIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «CTpoeHUE CEMSIH OJHOJOJBbHBIX M JBYIOJIBHBIX PACTECHUN»,
«KU3HEHHBIN UK MOPCKOM KammycThbl», «KU3HEHHBIA IUKI MXa», «KU3HEHHBIA UK
ManopOTHUKA», « KM3HEHHBIN LIUKII COCHBD.

OOGopynoBaHHe:  CBETOBOM  MHMKPOCKOI,  MHUKpOIpenapaTbl  SHUIICKIETOK U
CIIEpMAaTO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKW.

JlaGopaTtopnass paGora «l3yueHune CTpPOCHHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTnueckas padora «BrisiBIieHHE TPU3HAKOB CXOJCTBA 3aPOBIIIEH MO3BOHOUYHBIX
AKHUBOTHBIX).

JlaGopaTopHas padora «CTpoeHrue OpraHoB pa3MHOKEHHSI BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPTraHU3MOB

HcTtopusi cTraHOBIEHUS M Pa3BUTHS T€HETUKH Kak Hayku. Paboter I'. Mengens, I'. ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX YYEHBIX B pa3BUTHM TeHeTukH. Pabotel H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHbBIE T€HETUYECKHUE TOHSATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJIETBHBIE
I€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN MPU3HAK, TOMO3UIOTA,



reTePO3UroTa, YUCTast JIMHUS, THOPHUABI, TeHoTUIl, (peHotur. OCHOBHBIE METOAbl T€HETHUKH:
ruOpUI0TOTHUECKUN, IIUTOIOTHYECKUA, MOJIEKYIIPHO-TEHETHUECKHA.

JdeMoHCcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basuios, A. H.
benozepckuit, I'. [[. Kapnedenko, 10. A. ®unumuenko, H. B. Tumodeen-PecoBckuii.

Tabnuie! u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIMBAHUS.

JlaboparopHnasi padora «JIpozoduia kak 00bEKT FTeHETUYECKUX UCCICOBAHUINY.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpuI0B NepBOro nokoneHus. [IpaBuno nomuHupoBanus. Bropoii 3akoH MeHienst — 3aKoH
paciieryieHdsi npu3HakoB. LluTosiormdyeckre OCHOBBI MOHOTUOPHUIHOTO CKPEIIMBAHMUS.
['unioresa ynuCTOTHI raMeT.

AHanmuzupyrouiee  ckpeuuBaHue.  [IpomMexyTOuHBI  XapakTep  HacledOBaHUS.
Pacmierienne nmpru3HakoB NMpyU HEMOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemmBanue. Tpetnil 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HaclieJoBaHUs IPU3HAKOB. [{UTOI0rMUEeCcKuEe OCHOBBI IUTHOPUHOTO CKPEIIIMBAHUS.

CuemienHoe HacnenoBanue TmpusHakoB. Paboret T. Moprana. CuersieHHOe
HACJICIOBAHUE T'€HOB, HApPYLICHUE CLEIUICHUS MEXAy IeHamMu. XPOMOCOMHAS TEOpHUS
HACJIEICTBEHHOCTH.

I'eneTnka nosia. XpOMOCOMHBIN MEXAHU3M OIpENETIEHU Moja. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHbIil U rereporaMeTHbIN MoJ. ['eHeTndeckas CTpyKTypa ITOJOBBIX
xpomocoM. HacnenoBanue mpu3HaKkoB, CLHETUVIEHHBIX C MTOJIOM.

I'enotnn kak nenoctHas cucreMa. lIneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE T'€HA.
MHOKECTBEHHBIN ayienu3M. B3anmMoaencTBue HEAUIENbHBIX T€HOB. KOMILIEMEHTapHOCTS.
Onucras. [lonumepus.

['eHeTYeCKUN KOHTPOJIb Pa3BUTUS PACTECHUM, >KUBOTHBIX M YEJIOBEKA, a TaKKe
(M3UOIOTUYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (QyHKIuH. ['eHernueckue
MEXaHU3Mbl CUMOMOTEeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIMH — MApa3uT» U «XO3SIMH —
MUKpOOHOM». ['eHeTuUecKre aCIeKThl KOHTPOJIS M MU3MEHEHHUsI HAacIeICTBEHHON nH(popMaru
B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Ta6muier u cxembl: «IlepBrIii 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akon Menens»,
«Anamusupyromee — ckpemmBaHue», «HemomHoe — nmomMuHHMpoBaHue»,  «CremnieHHoe
HACJIEJIOBaHWE TMPHU3HAKOB Yy apo3odmib», «l'eHetnka mona», «KapuoTum denoBekay,
«Kapuotunn ~ npozodunsr»y, «Kapuotnm  nTHIBD, «MHOXECTBEHHBI  aJIJICIH3M,
«B3anmoaencTBrIe reHOBY.

O6opynoBanue: MOJENb JIJIs1 I€MOHCTPAIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOIO
NOKOJIEHUS U PACIICIUICHUS MPU3HAKOB, MOJEIb I IEMOHCTPALIMU 3aKOHA HE3aBHCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJIENIb JUI JEMOHCTPALMU CLEIJICHHOTO HACJIEI0BaHUS
MIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3odumnay.



IIpakTuueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS y
APO30(UITBDY.

IIpakTuueckas padora «/I3ydyeHuwe pe3ylbTaTOB IUTHOPUIIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BsaumopeiictBue reHorumna u cpeabl npu ¢opMupoBaHuu ¢eHorumna. M3MeHInBOCTDH
npu3HaKkoB. KayecTBeHHbIE UM  KOJMYECTBEHHBIE [MpPU3HAKH. BHIBI H3MEHUYMBOCTHU:
HEHACJIC/ICTBEHHAS U HACIICICTBECHHASI.

MoaudukanronHas U3MEHYUBOCTh. Poiib cpenbl B opmMupoBaHuu Moau(pUKaIMOHHOM
n3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHsli psa 1 BapuaonHas kpusas (B.
HNoranncen). CoiicTBa MOIU(PUKALMOHHON N3MEHYUBOCTH.

I'enoTnuyeckass W3MEHUYMBOCTh. CBOWCTBAa T€HOTUIIMYECKON HW3MEHUMBOCTH. Buabl
T€HOTUITMYECKOU U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIHOHHAS.

KombOunaTuBHas n3MeHYUBOCTh. Mei103 1 MOJI0BOM Mpollecc — 0CHOBA KOMOMHATUBHOM
U3MEHYMBOCTH. PojIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JAaHUU TI'E€HETUYECKOTO
pa3Hoo0pa3us B mpejiesax OgHOro BUAA.

MyTanuoHHass W3MEHUYMBOCTh. BHUAbl MyTaluuili: I€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WHIYUUMPOBAaHHbIE MyTalWU. SIIEpHbIE U IUTOIUIA3MATHYECKHUE MYTAIWH.
ComaTtnueckne U MoJIoBble MyTauuu. [[puurHBl BOBHUKHOBEHHMS MyTauuid. MyTareHsl U ux
BIIMSTHUE HA OPTAHU3MBI. 3AKOHOMEPHOCTH MYTALIMOHHOTO MpoLecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacieacTBeHHoi m3MmeHunBoct (H.M. BaBunoB). BHesimepHas m3mMeHUMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemura u dNUSEHOMUKA, POJb INUSEHEMUYECKUX (aKkmopos 8 HACIe008aHUU U
UBMEHYUBOCTNU (hEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanumn

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

Tabmuupbr 1 cxembl: «Buasl n3meHunBoCcTH», «MoOaupUKAIIMOHHAS W3MEHUYHUBOCTHY,
«KoMOvHaTHBHAsT HU3MEHUMUBOCTBHY, «Meio3y, «OmnogoTrBopeHue», «l eHeTH4YecKue
3a0o0seBaHus YenoBeKay, «Buabl MyTauuiiy.

OGopynoBaHKe: XKUBbIE M TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PAaCTCHHUM, PUCYHKH
(oTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMHA U3MEHYMBOCTH.

JlaGopaTtopHasi pabGora «lccinemoBaHne 3aKOHOMEPHOCTEH MOIU(DHKAIIMOHHOM
M3MEHYUBOCTU. [I0CTpOEHHE BApUAIMOHHOTO PsAJla U BAPUALIMOHHON KPUBOMY.

IpakTnueckasi padora «MyTtaruu y a1po30duiibl (Ha TOTOBBIX MUKPOIIpenapaTax)y.

Tema 14. I'eHeTnka 4yen0BeKka

Kapuorun uenoeka. MexayHapoaHas mporpaMma HCCIEAOBAaHUS I'€HOMa YEJIOBEKA.
MeTtoabl U3Y4YEHUSA T'€HETUKU YeJIOBEKa: reHeaJOrunYeCcKuii, OIU3HELIOBLIH,
IUTOT€HETUYECKHIA, NONYJIALIMOHHO-CTaTUCTUYECKUH, MOJEKYISIPHO-TEHETUUECKUM.
CoBpeMEHHOE ONPEAEICHUE TEHOTUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUITUPOBAHUE,
B ToM umncie ¢ nomoiisto [TII[P-ananu3a. HacneacTBenHbie 3a001eBaHus YeaoBeKka. I eHHbIe 1
XpOMOCOMHBIE 00JIe3HH 4YeNoBeKa. Bone3sHu ¢ HaclIeACTBEHHOM MpenpacroiokeHHOCTHIO.
3HaueHUE MEIULUUHCKOM TEHETUKHM B MPEIOTBPAILCHHUM W JICYEHUH TEHETUYECKHUX



3a00JieBaHUN YesoBeKa. MeIuKOo-TeHEeTHYeCKOe KOHCYNIbTUpoBaHHe. CTBOJIOBBIE KIIETKH.
[loHsiTE «TEHETHYECKOTO Tpy3a». OTHUYECKHE AacCleKThl HCCIeAOBaHUNH B o01acTu
PENAKTUPOBAHUSI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue GaxTopbl MOBHIIIEHHOW YyBCTBUTEIBHOCTH YENIOBEKA K (U3UUECKOMY U
XUMHAYECKOMY 3arpsi3HEHUIO OKPY’KaroUler cpenpl. ['eHeTndeckas NpenpacoioKeHHOCTh
YEJI0BEKA K NTATOJIOTUSM.

JdeMoHCcTpanuu

Tabmuupl u cxemsl: «Kapuotun yenoBekay, «MeToabl U3YyUEHHUS] TEHETUKH YEIOBEKa,
«I"enernyeckue 3a001€BaHUS YEIOBEKAY.

IIpakTHyeckas padora «CocTaBieHue U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenekuust OpranusMosB

JlomecTHKanus U CeleKUHs. 3apOKICHUE CEJIEKUUU U aoMecTukanuu. Yuenue H. U.
BasunoBa o LleHTpax NOpPOMCXOXKIEHUS M MHOroo0Opasus KyJIbTypHBIX pacTeHuil. Poib
CEJIEKIIMHU B CO3JaHUM COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, mOpoa, mMTamMM. 3aKOH
TOMOJIOTHYECKHX PS0B B HACHEeACTBEHHOM n3MeHunBocTy H. M. BaBuiosa, ero 3naueHue 1ist
CEJIEKIMOHHOM padoTHI.

Meronpl  celneKIMOHHOM  paboThl.  MICKycCTBEHHBIM  OTOOp:  MacCOBBI U
WHAMBUAYaAJIbHbBIN. OJTanbl KOMOMHALIMOHHOW ceyieKuuu. VcnbiTaHue mpou3BoguTenei mo
nOTOMCTBY. OTOOp MO TE€HOTHUILY C MOMOIIBIO OIEHKHA (PEHOTHUIIAa MOTOMCTBA U OTOOp IO
reHOTUMy ¢ nomouipto ananusa JHK.

McKycCTBeHHBIM MyTareHe3 Kak METOJI CeJeKIIMOHHOW paboThl. PamualniMOHHBIA U
XUMUYECKUN MyTareHe3 KaK HCTOYHMK MYyTalluid y KYyJbTYpHBIX (OPM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHHUS M MeETOAoB pekoMmOuHaHTHBIX JIHK s
ITOJTYYEHHSI UCXOTHOTO MaTepHuana s CEJICKIUN.

[Tonyyenune mnonumionaoB. BHyTpuBuaoBas ruOpuau3anvs. bIM3KOpOACTBEHHOE
CKpelllMBaHue, WM HHOpuAUHT. HepoicTBeHHOE cKpeluBaHue, Wik ayToOpuauHr. I ereposuc
u ero npuuuHbsl. Vcmosb3oBaHue rereposuca B cenekiuu. OtnanéHHas THOpHUIM3aLus.
[Ipeononenne Oecrioaus MEXBUIOBBIX THOPHUAOB. J[OCTHMXKEHUS CENEKIMU PACTEHUN U
KUBOTHBIX. «3€1E€HASA PEBOIOYUAN.

CoxpaHeHne U U3y4YEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU M UX JAUKHUX
poauyei i CO3JaHMsI HOBBIX COPTOB M THUOPUIOB CEIbCKOXO3SHCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpaeienue 2eHemudecKUMu pecypcamu celbCKOX03AUCMBEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENAX VIYYULeHUS CYUIeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO,
JUHULL U KpOCCOB, 6 MOM HYUCAe C HPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX
uccne0o8anuil, nepedosvix uoetl U nepcneKmuGHbIX MexHoI0U.

JdemoHcTpanumn

IToprpetsr: H. K. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr U cxembl: «LIeHTpbl NPOUCXOXKACHUS U MHOT000paszusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHUHUBOCTH», «MeETo bl
cenekium», «Otaanénnas rudpuauzanus», «Myraresesy.



JlaboparopHasi pabora «J3ydyeHne copToB KyJIbTYPHBIX PACTEHHI U HOPOJ JOMAIIHUAX
AKUBOTHBIX).

JlabGopaTopHas padora «/3yueHrne METO0B CEJICKIIMU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUN.

Ircekypeusi «OCHOBHBIE METOJIbI U TOCTHXKEHUS CEJICKIIUM PACTEHUN U KMBOTHBIX (HA
CEJICKITMOHHYIO CTaHITUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENLHBIN yU4aCTOK, B TETUTMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arpPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHOJI0THSA U CHHTETHYECKAs OMOJI0TUS

OOBEKThI, UCTOIb3yEMbIE B OMOTEXHOJIOTMH, — KIJIETOYHBbIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPraHU3MbI, UX XapaKTepUCTHKA. TpaaulmoHHas OUOTEXHOJIOTHS: XJIeOONeUYeHue,
MOJYYECHHE KHUCIOMOJIOYHBIX TMPOAYKTOB, BHUHOJENUE. MUKPOOHUOIOTHUYECKUN CHHTE3.
OOBeKTH MHKpOOMOJIOTHYECKUX TexHoyoruil. [Ipom3BojacTBo Oenka, aMUHOKHCIOT H
BUTaMHUHOB.

Co3maHne TEXHOJOTMA W HWHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUSI TEHOMOB C IEIbI0 MOJYYECHUS OpPraHU3MOB M HX KOMIIOHEHTOB,
COJICp>KaIlUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKUE MTYTH.

Knerounas nHxeHepusi. MeToapl KyJbTypbl KJIETOK U TKaHEW PACTEHHUM W KMBOTHBIX.
Kpuobanku. Comatnyeckas ruOpuu3aius 1 coMaTudeckuii smopuorenes. Mcenons3oBanue
ranjoOnJIOB B CEJIEKUMU pacTeHul. [lonyuenue mMoHoKIOHANbHbIX anmumel. Mcnoav3osanue
MOHOKIOHANbHLIX U NOJIUKIOHANbHBIX — awmumenl 6  meduyuHe. VICKyccTBeHHOE
OIUIOJOTBOPEHUE. PEKOHCTPYKIUS SAWIEKICTOK W KIOHUPOBAHUE KUBOTHBIX. MeTon
TPaHCIUIAHTAIIMKM  SiACp KIETOK. TexHonozsuu  0300poéieHus,  KyJIbmMueUposaHus u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpoMOCOMHas U T€HHasl NH)KEeHepHsl. FICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBAHUE
pekombOunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJOCTUKEHUS U TIEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW HHXXCHEPHH. DKOJOTHMYECKHE W JTHYECKHUE IPOOJIeMBbI T€HHOM
VH)XXEHEPUH.

Menunuackue OuorexHojoruu. IloctreHomHas 1mudpoBas wmeauinuua. [ILP-
TUarHoctuka. MetaboJoMHBIN aHaIN3, TCHOLICHTPUYECKUM aHaIM3 MPOTeoMa YeJIOBeKa s
OLIEHKH COCTOSIHUSI €ro 310pOBbsi. VCronp30BaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus
paka. 3D-Owoumkenepusi sl pa3pabOTKH (PyHIAMEHTAIbHBIX OCHOB MEIUITUHCKHUX
TEXHOJIOTUH, CO3JaHUsI KOMIUIEKCHBIX TKaHEHM COYETAHHEM TEXHOJOIMM TPEXMEPHOTO
OuonpuHTUHTA U ckaddonauHTa 71 perieHus 3a1a4 NepCOHATTU3UPOBAHHON MEIUIIMHBI.

Co3nanue BEKTOPHBIX BAKIMH C IIE€JIbI0 00€CTIeUeHUs] KOMOWMHUPOBAHHOM 3aIUThI OT
Bo3Oyauteneri OPBU, ycrtaHoBieHHE MONEKYISAPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
PHK-conmepkammx BHUPYCOB, BBI3BIBAIOIIMNX OCO0O OMAacHble 3a00JIeBaHMS YEJOBEKa U
KUBOTHBIX.

JdeMoHcTpanuu

Tabmuubr u cxembl: «Vcnosnb30BaHWE MHMKPOOPTaHU3MOB B  MPOMBIIIJIEHHOM
MPOU3BOACTBEY, «KitleTouHas nHKeHepus», «I €eHHAss HHKEHEPUSD).

JlabopaTopnas pabora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llonyyeHrne MOJTOYHOKUCIBIX IPOAYKTOBY.



IKckypeust «bHOTEXHONIOrUS — BaKHEWIIAsl MPOU3BOAUTENIbHASL CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJOTMYECKOE IPOU3BOJICTBO).

11 KJTACC

Tema 1. 3apo:kaenue u pa3BuTHE 3BOJTIONMOHHBIX NPeICTABJICHUA B 0H0JI0rHI

OpomonnoHHas teopust Y. JlapsuHa. IIpeamnocbuIkM BO3HMKHOBEHUS JapBUHU3MA.
JKu3Hb 1 HayuyHas nesarenbHocTh Y. JlapBuHa.

JIBvokyme cuibl 3Bojionrd BUgoB 1o Y. [lapBuHy (BbICOKas HHTEHCHUBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, OOph0a 3a CYIIECTBOBAHHE,
€CTECTBEHHBII U HCKYCCTBEHHBIN O0TOOP).

Odopmienne cuntetndeckoit Tteopun sBomtonun (CTD). HelTpanbHas Teopus
sBositoU. COBpEMEHHasl 3BOJIOLMOHHAA OMOJIOTHSA. 3HAUEHHUE 3BOJIIOLMOHHON TEOPUU B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA.

JlemoHCcTpauumn

[Toptpetsl: Apucrorens, K. JInanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepukos, W. U. llImaneraysen, [Ix. Xonzeiin, J. K. benses.

Tabmunpst u cxemsl: «Cucrema xuBoil npuposasl (no K. Jlunnero)», «JlectHuna »KuBbIx
cymectB (o Jlamapky)», «Mexanuzm (HOpMHUPOBAHUS MPUCHOCOONEHUN y pacTeHUH H
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsust Y. Jlapsuna», «Haxoaku
Y. Hapsunay, «Dopmbl 00pbObI 3a cyliecTBoBaHue», «Ilopoasr romybeit», «MHoroobpasue
KyJbTYpPHBIX (opM KamycTbl», «[lopoabl goMamHuX >XUBOTHBIX», «Cxema oOpa3oBaHuUs
HOBBIX BHJOB (1o Y. JlapBuHy)», «Cxema COOTHOIIEHHUS MABIXKYIIUX CHUJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUU IBOITIOLIUNY.

Tema 2. MuKpo3BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsanust Kak 3JIeMEHTapHas eIMHWLA 3BOMOUNHA. COBpPEMEHHBIE METOJbI OLEHKU
TeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl nonyssiuil. MismeHeHue reHopoHIa MOmyIsiun
KaK 3JIEMEHTapHOE 3BOJIOLIMOHHOE sIBJIEHHE. 3aKOH reHeTnyeckoro papHosecus k. Xapnwu,
B. BaiinOepra.

DOneMeHTapHble (PakToOpbl (ABMKYIIUE CHUJIBI) 3BOJTIOUMUA. MyTaIllMOHHBIA MpoIiecc.
KomOunatuBHast n3mMeHUnBOCTh. Jlperid TeHoB — ciaydyaiiHble HEHAINpaBJIEHHBIC W3MEHEHUS
4acToT ajuienied B momyssiusix. DPdekT ocHoBatenss. Dghgexkm OYymMblLIOUHO020 2OPAbIUIKA.
CHudiCeHUue 2eHemuyecko20 pasHoobpasus: npuyuHvl u cieocmeus. Ilposenenue s¢ghghexma
opetigha 2enoe 6 OonbwUX U Manelx nonyaayusx. Murpauuu. V30msiuus MOMyJsiuii:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBenHbIit 0TOOp — HampaBiswomui ¢Gaktop 3Botonuu. DopmMbl €CTECTBEHHOTO
oTOopa: IBMKYUINI, CTAOMIM3UPYIOLINH, pa3pheIBatonii (Iu3pynTuBHEI). [lonoBoit oT6op.
BoO3HUKHOBEHHE U 3BOJIIOIUS COLMAIBHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco61eHHOCTh OPTraHU3MOB KaK pe3yJbTaT MUKPOIBOMIONUHU. Bo3HUMKHOBEHHE
OpUCTIOCOONeHU Yy  OpraHu3moB. Apomopdo3sl W uauoagantauuu. [Ipumepsl
MPUCTIOCOOICHUI Y OpraHu3MOB: MOpQooTHYecKue, PU3NOIOTHYECKUe, OMOXUMHUYECKUE,
noBeAeHuYeckue. OTHOCUTENBLHOCThH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.



Bun, ero kputepuu u ctpykrypa. Bumoobpa3oBanue kak pe3ynbTaT MUKPOIBOIIOIUH.
W3omsiiust — ximroueBod ¢akTtop BuAooOpazoBanus. IlyTu u cmocoObl BHI000pa30BaHUS:
ajutonaTpuueckoe (reorpaduyeckoe), CUMIATPUUECKoe (SPKOJOTUYECKOE), «MTHOBEHHOE
(monmunouu3anys, rudpuanu3anus). JmuTenbHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3usl.

Ponp »BomonuoHHOM Ouoniornd B pa3paboOTKe HAyYHBIX METOJOB COXpPaHEHUs
O6ropazHoo0Opasusi. MUKpPOIBOIIONUS M KOJBOJIOLHKS NApa3uTOB U UX X035€B. MeXaHU3MbI
hopMUpOBaHUS YCTOMYHMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEM.

JdeMoHCcTpanuu

[Toptpetsi: C. C. YerBepukos, 2. Maiip.

Tabmuupl 1 cxembl: «MyTalMoOHHasT MU3MEHUYMBOCTHY», «llomynsiumoHHas CTpykTypa
BUJIa», «CxeMa mposiBjeHus1 3akoHa Xapau—BaiinOepra», «/[BuKyline CHUIbI 3BOJIOLUNY,
«2KoJIornyecKas M30JIALUs NOMyJSIUM ceBaHCKOU (openmn», «['eorpaduyeckas n3onsuus
JUCTBEHHULIBI CUOMPCKOW W JIMCTBEHHUIBI JaypcKoi», «llomylsnuOHHBIE BOJIHBI
YUCJIICHHOCTH XMIIHHUKOB U XepTB», «Cxema JAEeMCTBUS €CTECTBEHHOIO 0TOOpay, «DopMbl
O0opbOBbI 3a cymiecTBOBaHUE», «MHAYCTpUaNbHBIA MeNaHu3M», «JKUBbIE HCKOMaeMbIE,
«IToxkpoBUTENBCTBEHHAs OKpAcKa >KMBOTHBIX», «lIpemymnpexxnaromas okpacka )KUBOTHBIX,
«®usnonoruueckue  ananrauuuy,  «llpucnocoOireHHOCT,  OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buna», « Bunapsl-nBoitHukmn», «CTpykTypa BUIa B IPUPOIE»,
«Cnocobsl  BupooOpa3zoBanusi», «l'eorpaduueckoe BHuIOOOpa3zoBaHHEe TPEX  BUIOB
JAHJIBIIICH, « DKOJOTHYECKOe BUI000pa30BaHNUE BUAOB CHHUID, «I0MUIIIIONIBI pacTeHUI,
«KamycTHO-peieuHbIil THOPHUIY.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Yy4ela MTHILl U 3Bepelt ¢
MpUMEPaMH Pa3IMYHBIX MPUCIIOCOOJIEHUH, yydesia NTUI] U 3Bepel pa3HbIX BUIOB, repOapuu
pacTeHuil OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padoTa «BpIgBICHHE H3MEHYUBOCTH Y 0COOCH OHOTO BHJIaY.

JlaGopaTtopnasi padGora «lIpucrnocoOmeHusi OpraHUu3MOB M WX OTHOCHTEIbHAS
11eJ1IeCO00Pa3HOCTHY.

JlaGopaTopHasi padora «CpaBHeHHE BUI0B MO MOP(DOJOTHUECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIOLMS U €€ pe3yJabTaThl

Meronsl UW3y4eHUSI MaKpOAIBOJIOLUHU. [laJleOHTOIOTMYECKHE METOIbl HM3yYEHHS
sBoonnu. Ilepexonupie GopMbl M PUIIOTEHETHUYECKHUE PSAIbl OPTaHU3MOB.

buoreorpapuueckue metonbl uzyudeHus sBoftouuu. CpaBHeHue ¢uopsl U (ayHBbI
MaTepUKOB U OCTPOBOB. buoreorpadguueckue odsactu 3emiid. BUIbI-9)HAEMUKN U PETUKTHI.

OMOPHOIOTHUECKHE U CPABHUTEIBHO-MOP(HOIOTMYECKHUE METOIbI U3YUECHHSI SBOIOIIH.
['eHeTHUECKME MEXAHU3MBI 3BOJIIOLIMM OHTOIEHE3A U MOSBICHUS YBOJIIOIMOHHBIX HOBLIECTB.
['oMonornyHble M aHAJOTWYHBIE OpraHbl. PynMMeHTapHblE OpraHbl U aTaBU3MBL
MomnekynsapHO-TeHeTUYECKUE, OMOXMMHUYECKHEe M MATeMaTHYeCKHUE METOIbl HU3YYCHUS
sBOMIOIMU. ["'oMosioruuHbie reHbl. COBpEMEHHBIE METO/bl MOCTPOEHUSI (UIOTEHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.



OO6mme 3akoHOMEpHOCTH (MpaBwWiia) OHBOMONUU. [Ipunyun cmeHvl  QyHKYUIL.
HeoOpaTtumocTs 3Bomtonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB 3BOTIOIUH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.

Tabmuupl m  cxeMmbl: «ODUIONEHETUYECKUH pAl  JIOMIAIW», «ApPXEONTEPUKCY,
«3Bepo3yoObie smepb», «Creronedansy, «Punnodurey, «CemMeHHbIE MNAOPOTHUKHY,
«buoreorpaduueckue 30Hbl 3emim», «Jpeld kKoHTHHEHTOBY», «PenukTh», «HauanbHble
CTaAuM SMOPHOHAIBLHOTO Ppa3BUTUSL TIO3BOHOUYHBIX KUBOTHBIX», «['OMOJOrMYHBIE W
aHAJIOTUYHbIE OpraHbDy, «PyTUMEHTh», «ATaBU3MBDY, « XPOMOCOMHBIE HAOOPHI YeIOBEKa U
muMnan3e, «l TaBHble HapaBICHUS 3BOTIOUNY, «OOIIHEe 3aKOHOMEPHOCTH IBOTIOIIUN.

O6opynoBaHue: KOJUIEKUUHU, TepOapun, MYJISKA UCKOIMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISIKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIINU
HAaCEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe *KU3HU Ha 3emJie

HaydHble TMIoOTE3bl MPOUCXOXKIAEHUS KM3HU Ha 3emiie. AOHOTeHe3 M MaHCHEePMHS.
JloHay4yHbIe MPEACTABICHUS O 3apOKICHUU KU3HH (KpeaunoHu3M). ['unoresa nocTosHHOTO
CaMO03apOoKIeHUsl KU3HU U €€ onposepxeHue onbsltaMu @. Penu, JI. Cnamanuanu, JI.
[Tactepa. IIpoucxoxnenue >xU3HU U aCTPOOHOIOTHSL.

OcHOBHBIE 3Tambl HEOpraHWyeckod HBomonuu. IlmanerapHas (reojoruyeckas)
ABOJIONMS. XHUMHYECKass DJBOJIIOIMA. AOHOTEHHBIM CHHTE3 OPraHWYECKUX BEIIECTB U3
Heoprannyeckux. Oneir C. Mumiepa u I'. FOpu. OGpa3oBanue moJMMepoB U3 MOHOMEPOB.
Koanepsarnas runore3a A. U. Onapuna, runote3a nepsudyHoro OynboHa J[x. XosnmeiiHa,
reHeTndeckas runore3a . Ménnepa. Pubosumer (T. Yek) u rumore3a «mupa PHK» V.
['unGepra. @opmrpoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKHU.

HUctopusa 3emum u meroasl €€ wu3ydyeHus. lIckomaemble OpPraHUYECKHE OCTATKH.
I'eoxpononoruss u €€ Meroabl. OTHOCUTENbHass U aOCONIOTHAsE TEOXPOHOJIOTHS.
I'eoxpoHoIOrnYecKas Kasa: S0Hbl, 3Pbl, IEPUOLBI, JIIOXH.

HauanbpHble 3Tansl Oprannveckom 3BoOIUH. [10sBIIEHHE 1 HBOIOLNS IEPBBIX KIIETOK.
Opomonus MeTadbonu3ma. Bo3HHKHOBEHUE NepBbIX IKOcUcTEM. COBpEeMEHHbIE MUKPOOHBIE
OMOIIEHKM KaK aHaJlor nepBbix Ha 3emuie coodmiectB. CtpoMaronuthl. [TpokapuoTsl u
DYKapHUOTHI.

[Tpoucxoxnenne 3ykapuoT (CHMOUOTEHE3). DBOIOIMOHHOE TPOUCXOKICHUE BUPYCOB.
[IpoucxoxieHrne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHME OCHOBHBIX TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl BOJIIOLMU BhICIIUX pacTeHUid. OCHOBHBIE apoMOpP(O3bI pacTEHHIA.
Brixon pacrenuii Ha cymy. llosiBieHHe CnOpOBBIX pacTeHMH M 3aBOCBAHUE WMMU CYIIIH.
Cemennble pactenus. [IpoucxoxneHne BETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tarbl 3BOJIIOLMUHU KUBOTHOrO Mupa. OCHOBHBbIE apoMOP(O3bl KUBOTHBIX.
Benackas ¢dayna. KemOpuiickuii B3pbIB — TIOSBJICHHE COBPEMEHHBIX THUIIOB. llepBbie
XOpI0BbI€ )XKUBOTHBIE. JKW3HB B BOze. DBOMOLNS MO3BOHOUHBIX. [Iponcxoxaenne ampuoOuii
u penTwimid. [Iporcxoxnenne MIeKONMUTaAMKUX U NTUll. [[puanmn kirodeBoro apoMopdo3sa.
OcBoeHune 6ecrio3BOHOYHBIMU U TO3BOHOYHBIMH >KMBOTHBIMU CYIIIU.



Pa3Butre u3HM Ha 3emile MO 3paM M NEPUOJaM: apXeil, MpoTepo30il, Maleo30H,
Me3030H, KaiHo30i. OOmias XapakTepUCTHKa KIUMaTa M Te0JIOTUYECKUX IPOIECCOB.
[TosiBeHue 1 paciBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIUSHUE
Ha Ta30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUS — 3KOJIOTMYECKUE KPU3HUCHI MPONUIOro. [IpuunHEl U ciiencTBus
MacCOBBIX BEIMUpaHUN. COBpEMEHHBIN IKOIOTUYECKUH KpU3HC, ero ocooeHHoctu. [Ipodiema
coxpaHeHus1 OMopa3Ho00pa3us Ha 3eMIie.

CoBpeMeHHas cucTteMa opraunaeckoro Mupa. [[puHnumns! kaccupuKauy OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauumn

[Toptpetsr: @. Penu, JI. Cnannanuanwy, JI. [lactep, . 1. Meunnkos, A. 1. Onapun, [Ix.
Xonpaeis, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. Ilactepa 1o nuzyueHuro
caMo3apoXaeHus Ku3Hn», «Cxema onsita C. Muutepa, I'. FOpw», «Otanel Heopranndeckomn
aBOIIOLMNY, «[ eoXpoHONnOrnyecKas mkana», «HadanpHble 3Tansl OpraHu4eCKOr 3BOJIIOLUN,
«Cxema 00pa3oBaHUsl 3YKApUOT MyTEM cUMOUOreHe3a», «CucremMa >KMBOM TPHUPOIBDY,
«Ctpoenue Bupyca», «Apomop¢o3sl pacteHHi», «Punnopute», «OIHOKIETOUYHbIE
BOZOPOCIIN», «MHOIOKJIETOYHBIE BOXOpOCHNY, «Mxu», «llanoporHukm», «l'onoceMeHHbIE
pacTteHus», «OpraHbl LBETKOBBIX pacTeHu», «CxeMa pa3BUTHS KUBOTHOTO MHPA»,
«ApomMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KumeyHononoctHeiey, «llnockue uepBu»,
«Unenucronorue», «PpiOb»,  «3emHOBOmHBICY»,  «lIpecMbikatomuecs»,  «IlTuiby,
«Mnekonurarome», «Pa3BuTue KHW3HU B apXeuckou ospe», «Pa3BuTue KU3HU B
NPOTEPO30UCKON 3pe», «Pa3BuUTHE KU3HU B MAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
ME3030MCKOM 3pe», «Pa3BUTHE KM3HM B KaWHO30MCKOW 3pe», «COBpEMEHHass cucTreMa
OpPTraHUYECKOTO MUPA».

O6opynoBanue: repbapuu pacTeHUN pa3IMYHBIX OTAENIOB, KOJUIEKLIHWH HACEKOMBIX,
BJIQXKHBIE MPEINapaThl )KUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIUN UIJIOKOXKHUX, CKEJIEThI
ITO3BOHOYHBIX >KMBOTHBIX, Uy4delia MTHUI] U 3BEPEH, KOJUIEKINHA OKAMEHEJIOCTEHN, MOJIE3HBIX
MCKOTIAEMBIX, MYJISKA OPTaHUYECKUX OCTaTKOB OPTraHU3MOB.

Bupryansnas jgadoparopHas padora «Monenuposanne onsiToB Muiepa—tOpu no
M3YYEHHUIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOMN aTMochepe».

JlaGopaTtopnasi padora «/3ydyeHue U ONMMCAHUE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOB).

IIpakTuyeckas padora «M3yyeHue 0COOCHHOCTEH CTPOEHUS PACTEHUM pa3HBIX
OTZEIJIOB).

IIpakTuyeckas paGora «l3yyeHue 0COOEHHOCTEH CTPOEHUS TMO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOMOTeHe3

Paznensl 1 3anaun aHTPONOIOTUH. METOIbI aHTPOTIOJIOTHH.

CraHOBNIEHUE NIPENCTABICHU O MPOUCXOKIECHUN YEIOBEKa. Pennrno3ueie BO33peHuUs.
CoBpeMEeHHbIE HAyYHBIE TEOPHUHU.



CxoncTBOo 4enmoBeKa € JKMBOTHBIMU. (CHCTEMaTHYeCKOe MOJOKEHHE YEJIOBEKa.
CBuzeTenbcTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMU: CpPaBHUTEIHHO-MOP(OIOrHUECKHE,
sMOpuosIorndYecKkue, (HU3NoIoro-onoxumMudeckue, nopeAaeHueckue. OTIMYus YelloBeKa OT
AKUBOTHBIX. [[pAMOX0kKAEHNE U KOMIUIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3ra U BTOPOM CUTHAJIbHON CUCTEMBL.

JBmwkymme cunbl  (pakTopbl) aHTpOIMOreHe3a: OHOJOTHYECKHE, COIHAJIbHBIC.
CooTHollleHne OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE ~ CcTaAuM  aHTpororeHe3a. PaHHue  4YenoBekooOpa3Hble  00€3bSHBI
(IpOKOHCYJIBI) U paHHUE TIOHTUBI — OOLIUE MPEJIKU YeI0BEKOOOPa3HbIX 00€3bsSH U JIOJEH.
ABCTpPAJIONUTEKU — JABYHOTHME MNPEAKH JIOJCH. UEIOBEK yMENblil, EPBbIE U3rOTOBIICHUS
opyaui Tpyaa. UemoBek MPSMOXOMISIIMI W MEPBBIM BBIXOJ JIIOJAEH 3a mpenesibl AQpUKH.
YenoBek renaenbOeprckuii — oOMmMIA NPEJoK HEaHJEpTalbCKOro YesIOBEKa M 4YelIOBEKa
pasymMHOro. YenoBek HEaHAECPTAIbCKMKA KaK BHUJ JIOJEU XOJOAHOTO KiauMmara. YenoBek
pasyMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKHUM YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a
npenenamMu Adpuku. [TaneoreneTrka u NajJeoreHOMHKA.

DBOJIIOLMST COBPEMEHHOTO 4eioBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALMIX YETIOBEKA.
MyTanonsbiii iporiece U monruMopdusm. [lonynsairoHHbIe BOJIHBL, Ipeiid TeHOB, MUTPAITUS
1 <« deKT 0OCHOBATEINS» B MOMYJIALMSIX COBPEMEHHOTO YeJIOBEKa.

Uenoseueckue pacel. [lonsatue o pace. bonbine pacel: eBporeouiHas (eBpazuiickasi),
aBCTpao-HerpouaHas (3KBaTOpUaIbHasl), MOHTOJIOMAHAS (a3uaTCKO-aMepuKaHckas). Bpems
U IIyTH pAacCeliecHUs YeJoBeKa Mo IulaHeTe. EAuMHCTBO yenmoBeueckux pac. Hayuynas
HECOCTOSITENIbHOCTh pacu3Mma. [IpucnocoOJeHHOCTh uejoBeKa K Pa3HbIM  YCIOBUSM
OKpYyXarolen cpeapl. Biausinue reorpaduueckoit cpesl U apeiida reHoB Ha MOPGOJIOTHIO U
(M3HOJIOTHIO YETIOBEKA.

MexaucuuruinHapHble  MeToAbl B (pu3nueckoil (OMOJIOTMYECKOW) aHTPOIOJIOTHHU.
OBOJIIOIIMOHHAA ~ AHTPOIOJOTUS M MNAJICOAHTPOIOJIOTHUS  YEJTOBEUECKUX  MOIYJISLIHM.
buocounansHple  HcCiIEeOBaHMSA —NPUPOABI  4YesloBeKa. lccinemoBaHue — KOIBOIIOLUHU
OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

[Toprperter: Y. HapBun, JI. Jiuku, A. S. Porunckui, M. M. I'epacumos.

Tabmumer m  cxembl: «MeToasl  aHTpONOJOTHH», «['OJIOBHOW MO3r dYeIOBEKay,
«HenoBekooOpazHbie 00e3bsiHBDY, «CKENET YeoBeKa U CKEJIeT IuMIan3e», «PyTuMeHTh u
aTaBU3MbD», «JIBIKylIue CUJIbl aHTPONOTEHE3a», «DBOJIOLUMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonuTek», «YenoBek ymenbii», «YHemoBek MOpAMOXOAAIIN», «/[eHMCOBCKUIA
yenoBek» «Heanpepranbub»y, «KpoManboHIb, «IIpeaku demoBeka», «ITambl 3BOJIIOIUU
4yesoBeKay, «Pachl 4elnoBeEKay.

O6opynoBaHue: MYyJSDKA OKaMEHENIOCTEeW, MPEeIMETOB MaTepHabHOM KYJIbTYPHI
IpEeAKOB uesioBeka, penpoaykuuu (dotorpaduu) KapTuH ¢ MHGOIOTHUYECKUMU U
OMONEHCKUMU CIO’KETaMH TPOMCXOXKIEHUSI uyeioBeKka, (pororpaduu HAXOJOK HCKOMAEMbBIX
OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb YEPENA YETIOBEKA U Yepena IUMIIaH3€, MOAEIIb
KMCTH Y€JIOBEKA U KUCTU IIMMITAH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKA.



JlabopaTopnass pabGora «U3ydyeHne ocoOE€HHOCTEH CTPOCHHsI CKeleTa YeJIOBeKa,
CBSA3aHHBIX C IPSIMOXO0KICHUEM.

IIpakTnueckasi padora «/3yueHne 3KOJIOrMYECKUX aIallTallui YETOBEKAY.

Tema 6. DJxojormsi — Hayka O B3aUMOOTHOILICHUSAIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KaloLei cpeaoi

3apoxkaeHue u pa3Buthe dKojoru B Tpynaax A. 'ymGonpara, K. @. Pynbe, H. A.
CesepuioBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensl u 3amaun 3xonoruu. CBs3b
AKOJIOTHH C IPYTUMU HAyKaMH.

Mertonbl skosoruu. [lonesbie HAOIIOEHUS. DKCIIEPUMEHTHI B SKOJIOTUU: IPUPOIHBIEC U
naboparopuble. MopaenupoBaHue B OIKOJOTMH. MOHUTOPUHT OKpY’KaIOLIEH Cpebl:
JIOKaJIbHBIN, PETHOHATIBHBIN U I100aTbHBIN.

3HAYEHHE HKOJOTUYECKUX 3HAHUM I YEJIOBEKA. JKOJOTMYECKOE MUPOBO33PEHUE KaK
OCHOBA CBSI3€H 4YEJIOBEUECTBA € NPUPOAOH. POPMUPOBAHUE SKOJIOIMYECKON KYJIBTYpPBI U
DKOJIOTUYECKON I'PAMOTHOCTH HACEJIEHUS.

JlemoHCcTpauumn

[Toptpetsi: A. 'ym6onbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykau€s.

Tabmuips! 1 cxemsl: «Pa3aensl skogorun», « MeTopl s3konorun», «Cxema MOHUTOPUHTA
OKPYXKaIOIIEH CPEIbD».

JlabopaTopHas padora «/3yueHrne METoq0B SKOJIOTUYECKUX UCCIEAOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAaHUA

Okosjorudeckue (GakToppl U 3aKOHOMEpHOCTHM ux jAedctBusd. Kiaccudukanus
DKOJIOTUYECKUX  (DAKTOpOB: aOUOTHYECKHEe, OuoTHYecKue, aHTpororeHHsie. OOmme
3aKOHOMEPHOCTH JI€UCTBUS 3KoJIorHueckuX (paktopos. [IpaBuno munumyma (K. HInpenrens,
1O. JIu6ux). TonepaHTHOCTh. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6uotnueckue (aktopel. CBeT Kak dKojoruueckuit ¢akrtop. JleiicTBUe pa3HBIX
YYaCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHWE TIpPYINIbl pPAaCTEHUN U
YKUBOTHBIX MO OTHOIICHUIO K cBeTy. CuUrHanbHast posib cBeTa. GOTONEPHUOIU3M.

Temneparypa kak skosiornueckuii paxrtop. JlelicTBue TemiiepaTypbl Ha OPTaHHU3MBI.
[ToMKuIOTEpMHBIE M TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

BraxxnocTs kak sxonoruueckuii paxrop. [Ipucrnocobnenus: pacTeHnu K MOACPKaHUIO
BogHoro OanaHca. Kiaccudukauus pacteHuil mo oTHouieHuto K Boze. IlpucnocoOnenus
KUBOTHBIX K HU3MEHEHUIO BOJJHOTO PEKUMA.

Cpenbl 00MTaHUSI OPraHU3MOB: BOJIHAS, HA3€MHO-BO3YIIHAs, TOYBEHHAs, INTyOMHHAs
MOJIMOYBEHHAsA, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUECKHEe OCOOCHHOCTH Cpesl OOUTaHus
opranu3moB. [IpucnocoOneHus: OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE PUTMBI. CyTOYHBIE M TOJUYHBIE
putMbl. [Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUH KU3HU.

XKuznennsie popmel opranu3moB. [lousTue o xuzneHHoU Gopme. XKuzneHHbie GopMbI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHUE TPABbl, OJHOJIETHUE TPABBI.



KuzHennole (OpMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’dpOoOHOHTHL. OcoOeHHOCTH
CTpoeHHsI U 00pa3a )KU3HH.

buotnueckue daxktopel. Bumbl OHOTHYECKHMX B3aUMOACHCTBUN: KOHKYpPEHIIMS,
XMIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusm, Koomepauus, MYTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxyeOHW4YecTBO). Herpoduyeckne B3auMOACHCTBUS
(Tormueckue, dopudeckue, dadpuueckue). 3HaUeHNEe OMOTUYECKUX B3aWMOACHCTBUUN IS
CYILIECTBOBAHMS OPTAaHU3MOB B cpejie 00uTaHus. [[puHIMIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHCcTpanuu

Tabnuubl U cxembl: «dKosnorudeckue Gaxkropb», « CBETOBOM CIIEKTPY, « IKOJIOTHUECKHE
IPYIINbl  KABOTHBIX IO OTHOIICHUI0O K CBETY», <« TemjIoKpOBHBIE UBOTHBIEY,
«XO0JIOMHOKPOBHBIC JKUBOTHBIE», «DU3MONOTMYECKUE aJalTalli MKXUBOTHBIX», «Cpeisl
oOuTaHus OpraHu3MoBy», «buonornueckue putMmb, <«KuzHeHHbIE (OPMBI pacTECHUN,
«KuzHneHHble (HOPMBI KUBOTHBIX», « IKOCUCTEMA TUPOKOIUCTBEHHOTO Jecay, « IKocucTeMa
XBOMHOTO jeca», «llemn nuranusy, «XumuudectBo», «llapasutusm», «KoHKypeHLU»,
«Cumbmo3», «KoMmMeHCcaIn3m.

OGopynoBanue: repdapul pacTEHUM U >KUBOTHBIX, MPUCIOCOOJICHHBIX K BIUSHUIO
Pa3IUYHBIX DKOJOTUYECKHX (HAaKTOpPOB, TepOapuu CBETOJMIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHH, CBETOJIIOOUBBIC, TEHENOOUBBIC U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTteHus, repdbapuv M KOJUICKIHMH TEIUIOJIIOOUBBIX, 3UMOCTONMKHX, MOPO30YCTOMYUBBIX
pacTeHul, 4yydena NTUL U 3Bepel, repbapuu pacTeHHil, OTHOCAIIUXCS K TUTpOpuUTaM,
Kcepoduram, Me3oduTam, KOMHATHBIC PACTEHHUS MAHHBIX TPYII, KOJUICKIIUUA YKUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpeliax, repOdapru U KOJUICKIINHM PACTEHUHN U )KUBOTHBIX, 00J1aa0UX
YepTaMH TPHUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSM YCJIOBHM >KWU3HH, repOapuu u
KOJUJIEKIIMM PACTEHUM W JKUBOTHBIX PA3JIMYHBIX JKMU3HEHHBIX (POPM, KOJUICKIIUMU KUBOTHBIX,
Y4aCTBYIOIIMX B PA3TMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlaGopaTopHasi padora «BbIsBICHHE TPUCITOCOOJCHUH OpPraHW3MOB K BIHSHHIO
CBETaY.

JlaGopaTtopnasi padora «BrpIsiBIieHHE TPUCITOCOOJEHUM OpPraHW3MOB K BIIUSHUIO
TeMIepaTypb».

JlaGopaTopHasi padora «AHATOMUYECKHE OCOOCHHOCTH PACTCHUN M3 Pa3HBIX MECT
oOUTaHUs.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUYECKHE XapaKTePUCTUKU Tomyssanuu. llomynsamuss kak Ouosoruyeckas
cucrtema. Posib HEOJTHOPOJIHOCTU Cpefibl, PU3HUECKUX OaphepOB M OCOOEHHOCTENW OMOIOTHU
BUJIOB B (JOPMUPOBAHUY MTPOCTPAHCTBEHHON CTPYKTYPHI MOMJSIITuid. OCHOBHBIE TTOKA3aTEIN
MOMYJISIIUN: YUCIEHHOCTh, MJIOTHOCTh, BO3PACTHAsI M MOJIOBAasi CTPYKTYpa, POKIAEMOCTh,
MPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

DKkoJioruueckas cTpykrypa nonyisiuuud. OueHka YuciAeHHOCTH nonyisiuuu. JuHamuka
nomyJasiuuu U e€ peryisuus. buoTtnueckuit mnoTeHImMan nomyisiuu. MonaenupoBaHue
TUHAMHUKA TonyJisiiiuu. KpuBble pocTa 4YUCIEHHOCTHM nonyisanuu. KpuBble BbDKUBaHMS.
Perynsanmsi 4uCIIEHHOCTH TOMYJSINUNA: pOib (aKTOPOB, 3aBHUCSIIMX W HE 3aBHUCSIIUX OT
IUIOTHOCTH. DKOJIOTHYECKUE cTpareruu BUaoB (I- u K-ctparerun).



[lonsitTue o0 sKojorMueckod Huie Buaa. Mectoobutanue. MHOromepHas MOJEINb
skosiornueckor HuiM J[>x.M. Xarunacona. Pazmepsl skonornueckor Huiu. lloreHnmansaas
U peaqM30BaHHas HUIIIY.

Bun kak cucrema nomynamuid. Apeanbl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTrnYeCKre SKBUBAJICHTEI.

3aKOHOMEpPHOCTH TIOBEJICHHS W MUTpalMid JKUBOTHBIX. DBHOJOTHMYECKHE WHBA3UU
qy>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu
[Toptper: k. . XaT4ynHCOH.
Tabmuupr  u CXEMBI: «OKOJOTUYECKUE  XAPAKTEPUCTHKU  MOMYJSALUANY,

«IIpocTpaHcTBEHHAsT CTpPyKTypa mNonyisuun», «Bo3pacTHble nupamMuabl TOMYISIUANY,
«CKOpOCTh 3aceyieHHs TOBEPXHOCTH 3E€MJIM pPa3JIMUYHBIMUA OpraHuzmamm», «Mojaeinb
skonornyeckor Humm Jx. Y. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUI, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucrnocobyieHus: CEMsiH paCTCHUHN K PaCCEIICHUIOY.

Tema 9. IKo10rus cO00IIECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobmiectBa opranu3mMoB. buorneHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHM3MaMU B
ouoneHose.

Oxocucrtema kak OTkpeiTas cucrema (A. JIx. Tencnu). DyHKIUMOHATBHBIE OJIOKHU
OpraHu3MOB B SKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTBI, PeAYLIEHThl. Tpodruueckrue ypoBHHU.
Tpoduyeckue nenu u cetu. AOMoTHIECKHUE OJIOKHU SKOCHCTEM. [10UBBI M MITBI B DKOCHCTEMAX.
KpyroBopoTt BemiecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTeld »JKOCHUCTEMBbI. buomacca u MHpOAYKIUSA. DKOJIOTUYECKHUE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTUHU.

Junamuka  sxkocucmem.  Kamacmpoguueckue  nepecmpotiku.  Daykmyayuu.
HampaBneHnHbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBuyHbIE U BTOPUYHBIE
CYKLIECCUM M HX NPUYUHBI. AHTpPOIMOTr€HHBbIE BO3IEHCTBHS Ha cykueccud. KimmakcHoe
cooO1ecTBo. bruopazHoobpasre u MojJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTHU
COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmembl MOpell U OKeaHOs.
DKrocucmemvl myHOp, 1ecos, cmenell, nyCmvlHb.

AHTpOIIOTEHHBIE 3KOCHCTEMBI. ATrpo3kocucTeMa. ATrpoueHo3. Pazauuus Mexmy
QHTPOTOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opozackas ¢iopa u
¢dayna. CunanTponu3zanus ropojckor (ayHbsl. buojgorndeckoe U X03sUCTBEHHOE 3HAUYCHHE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHM OpPTraHU3MOB B
aKocucTeMax. Ponv kackaonozo sgpghexkma u 6u006-30uguxamopos (Kiouesvix 6udos) 8
@yHKyuoHuposanuu dxocucmem. llepeHOC DHHEPruu U BEUIECTB MEXAY CMEXKHBIMU
DKOCHCTEMAMH. Y CTOWYHMBOCTb OPTaHU3MOB, IMONMYJSIUAA M DKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOITOIE€HHBIX BO3JEHUCTBUM.



Mexanuzmol  8030eticmeusi 3aepsA3HeHUll PA3HbIX MUN08 HA CYOOP2aHU3MEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOJOSUUECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo0JI0THsI MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOTNOTCHHBIX SKOCHUCTEM.

JdemoHcTpauumn

[Toptper: A. JIxx. Tencnu.

Tabmuupr 1 cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMA HIUPOKOJIMCTBEHHOIO
meca», «ODKOCHUCTEMa XBOMHOro Jjeca», «QPyHKIMOHAIBbHBIE TPYNIbI OpPraHu3MOB B
skocucrteMe», «KpyroBopor BemiecTB B 3KkocucteMey», «llemn nuranus (mactOumHasi,
JETPUTHAS )», « DKOJIOTHUECKAs MUPaMHUJIA YACEID, « IKOJOTUYECKas TMpaMua OMOMacChy,
«OKkojoruyeckas nupamuaa sHeprun», «O0pazoBanue 0onota», «[lepBuuHas cykueccus»,
«BoccTaHoBIIeHHE JIeca Mocie MoXkapa», « IKOCHCTEMA 03€pa», «ArpoueHo3», «Kpyrosopot
BELIECTB U IMOTOK SHEPTUU B arpoieHos3e», «lIpumepsl ypooskocucTem.

O6GopynoBanue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yyuelia MTUI] U 3BEpel,
repOapuu KyJbTYPHBIX U TUKOPACTYIIUX PACTEHHI, aKBAPUYM KaK MOJAEIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yuenue u onucanue ypO03KOCUCTEMBD.

JlabopaTopnas padora «3ydyeHue pa3sHO0Opa3ns MEJIKUX TOYBEHHBIX YWJICHUCTOHOTUX
B Pa3HBIX 3KOCHCTEMAX).

IKCKypeus «IKCKYpCHUs B TUITUYHBIN OMOreoneHos (B 1yopaBy, OEpe3HsIK, eIbHUK, Ha
CYXOJIOJIbHBIN WJIM MOUMEHHBIH JIYT, 03€p0, 00J0TO)».

IKCKypeus «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIE WK B TEINIMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — obmienanerapHas 0o0o0uka 3eMid, T/I€ CYIIECTBYET MM CYIIECTBOBajIa
Ku3Hb. Pa3Butne mnpexacraBieHuid o Oumochepe B Tpymax . 3iocca. Yuenue B. U.
Bepnaackoro o 6uocdepe. Obmactu 6uochepsl u e€ coctan. XKuBoe BeriecTBo duochepst u
ero QyHKIIUH.

3aKoHOMEpHOCTH  cymiecTBoBaHusi  Ouochepbl. OcobeHHOCTH  OMOc]epbl  Kak
ry100anbHON 3KOCUCTEMBI. JIMHaMu4Yeckoe paBHOBecue B orochepe. KpyroBopoTsl BeecTs u
OnoreoxnuMHUUYecKue UKIbI (yriaeposaa, a3otra). PUTMUUHOCTS siBJIeHUH B Orocdepe.

3oHanbHOCTH Onocdepsl. [Touarue o buome. OCHOBHBIE OMOMBI CYIIIH: TYH/IPA, XBOHHBIE
Jjeca, CMELIAHHbIE M LIMPOKOJUCTBEHHBIE J€Ca, CTENH, CABAHHBI, ITyCTBIHH, TPOIMUYECKUE
Jieca, BRICOKOTOpbs. Kitmmar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (QyHKIMS SKMBBIX CHUCTEM, OLIEHKA HMX PECypCHOro IMOTEHIHMala Hu
Oonoc@epHbIX PYyHKIUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuis! u cxemsr: «I"eocdepsl 3emnny, «KpyroBopot azota B mpupoze», «Kpyrosopor
yriaepoaa B mnpupoae», «Kpyrosopor kucnopoma B mnpupone», «KpyroBopor Boabl B
npupozae», «OcHoBHbIE OMOMBI cylny», «KnmnMatuueckue nosica 3eminy, « Tynapay, «Taiiray,
«Cmemanneii  necy, «lllupokonuctBeHHbll Jecy, «Crenby, «CaBanHay, «llycThIHSY,
«Tpornnueckunt necy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.



Tema 11. HestoBek M OKpyxka0OLIAs cpeaa

DKoJIOTHUECKHEe KPU3WChl M WX NPUYWHBL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsiz3HeHHE BO3IYyIIHOM cpeabl. OxpaHa BO3lyXa. 3arpsi3HeHHE BOJIHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pyiienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JECUCTBUE HAa PACTUTENIbHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENHHOTO W >KUBOTHOTO Mupa. OCHOBHBIC MPUHIIUIIEI OXpaHbl MPHUPOAbL. KpacHbie
kauru. Ocobo oxpansiembie npupognsie Tepputopuu (OOIIT). boranuyeckue cajapl U
300JIOTHYECKUE TTapKH.

OCHOBHBIE MPUHIUIIBI  YCTOMYMBOTO  Pa3BUTHS  YEJIOBEYECTBA U MPHUPOIBI.
ParnmonansHo€ MpUpOIONOIb30BAHUE M COXPaHEHNE OMOJIOTHYECKOTO pasHOoOpa3ust 3eMIIH.
OOmme 3aKOHOMEPHOCTH  TJI00ATbHBIX  JKOJOTHYECKUX  Kpu3ucoB. (OcCOOEHHOCTH
COBPEMEHHOT'O KPHU3UCA U €TI0 BEPOSITHBIC TTOCIIE/ICTBHS.

Pa3BuTHEe METOZOB MOHHMTOPUHIA pa3BUTHUS OMNACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvie uccneoosanusi nepexooa K pecypcocbepezaroujeli u KOHKYPEHMOCHOCOOHOU
onepeemuxe.  buonoeuueckoe  pasmoobpasue  u  oOuopecypcvl.  Hayuomnanvnwie
ungopmayuonHvlie cucmemvl, obdecneuusaroujue OOCMYn K UHDOpMAYUu no COCMOSAHUIO
omoebHblx U008 u sxocucmem. OCHOBbL IKOpeabUIUMayuLu SKoCucmem u cnocob6o8 6opbovl
¢ buonospesicoeHuamu. Pexoncmpykyus Mopckux u Ha3eMHbIX 9KOCUCTEM.

JlemoHCcTpauumn

Tabmuiel U cxeMbl: «3arps3HeHue arMmocdepbl», «3arps3HeHue Truapochepn,
«3arpsizHenue 1ouBbl», «llapaukoBeiii AddexT», «Ocobo oxpaHseMble NPUPOTHBIC
TePpUTOPHUIN», «MOJIeTH YIIPaBIIEMOTO MUPay.

Oo6opynoBanue: (dororpaduu OXpaHSEMBIX PACTEHHM U >KUBOTHBIX KpacHoW KHUTH
Poccniickont @enepanun, KpacHoil KHUTH peErnoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUSA
OoOyYarolmuMucCd TporpaMM CpeAHero oOlmero o0pa3oBaHUS: JUYHOCTHBIE,
METapeaMETHBIE U TTPEIMETHEIC.

B cTpykType JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPaMMbl MO OHOJIOTHU
BBIJICTICHBI CJICAYIOIINE COCTABJISIONIME: OCO3HAHWE OOYYaIOIIMMUCS POCCUUCKOM
IrpaXIaHCKON UAECHTUYHOCTH — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, Haluyue Momugayuu K 00y4eHut0 OUOJIOTHH, YeleHaNnpasieHHoe
paseumue BHYTPEHHUX YOEKIEHUN JUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAJULUA pPa3BUTHS OUOJIOTMYECKOTO 3HAHUA, 20MOBHOCMb U
cnocobHocmb 00YUYarOIINXCS PYKOBOACTBOBATHCSI B CBOEH JEATEIbHOCTU [IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMH, MPUCYIIMMHU CUCTEME OMOJOTMYECKOTO 00pa3oBaHus,
Hanuyue npasoCco3HaHusi YKOJOTUUECKON KYIbTYpPbl, CHOCOOHOCMU cmasums eI U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIngyHOCTHBIE PEe3yiabTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTMU JOCTUTAIOTCS B
€MHCTBE Yy4YeOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUUCKUMHU COIUOKYJIBTYPHBIMH, UCTOPUUYECKUMU U JTYyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSMHU, TMPUHATHIMH B OOIIECTBE NpaBUJIaMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIO3HAHWSA, CaMOBOCIUTAHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3UIIMU JTUYHOCTHU, TATPUOTU3MA U YBAXKEHUS
K 3aKOHY M MNPaBOMOPSIIKY, YEJIOBEKY TpyJa U CTapIlieMy IMOKOJICHHIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACICAWI0 W TPAIULIUSIM
MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, NpupoAe U OKPYKAOIIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTo mpeameTa «bruonorusy JOKHBI
OTpaXXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYalOIMUXCS  PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHONW BHYTPEHHEW TMO3MUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHHIH,  COOTBETCTBYIOIINX
TPaIUIIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO O0IIECTBA, PACIIUPEHHUE YKU3HEHHOTO OIbITa
M ONbITa JEATEIBHOCTU B TIPOIlECCe peaau3alid OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIBLHOM JACATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMH OOYYaIOMIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA U
MPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JAESITEIILHOCTU MPHU CO3JaHUU y4eOHBIX
IPOEKTOB, PpEIICHUH Y4YEOHBIX M  TO3HABATENbHBIX  3aJa4, BBIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIUIO IO OTHOIIEHUIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JACHCTBUSAX HEOOXOJIUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIECHUSMH, KYJIbTYPHBIMH IEHHOCTSIMHU U
COLUAIBHBIM TTOJIOKEHUEM;;

TOTOBHOCTH K COTPYJHUUYECTBY B MIPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YUECOHBIX,
[03HABATEIIbHBIX U UCCIIEI0BATEIBCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLICHUSI K MHEHUIO
OIIMOHEHTOB MPHU OOCYKIEHUHU CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUNCKOM TPAKIAHCKONW HACHTUYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iiepen Poaunou, ropoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KyJIbTYPYy, IPOLLJIOE M HACTOSLIEE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUI0 U MAMSITHUKAM TPUPOIbI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYeHUs1 OMOJIOTHHU B TIO3HAHUU 3aKOHOB MPHUPOJIbI, B )KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIIECTBA;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXEHHIO W 3amuTte OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOMM POJMTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA EHHOCTEN CEMEMHON KU3HU B COOTBETCTBUU C TPAIULUSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas JCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHU;

NOHUMAHHUE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMUBOM IPUPOBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CaMOBBIPQKEHUIO B PAa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (POPMHMPOBAHMS KYJIbTYPHI 3J0POBbS U
IMOIMOHAIBHOTO 0J1ArONOJIyYHs:

MOHMMAaHKE U pean3alus 30poBoro u 6e3omnacHoro obpasa >ku3HH (30pOBOE
nuTaHue, COOMI0CHIEe TUTHEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEXUM
3aHATUA W  OTAbIXa, peryisipHas (u3HYecKkas aKTUBHOCTh), OEpEKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

MOHMMAaHUE [IEHHOCTU TMPaBUI HUHAUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHMWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPHUBBIUEK (YHNOTpeOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TFOTOBHOCTh K AKTHBHOM JE€ATEIbHOCTH TEXHOJOIMYECKOM U COIMATIbHOU
HaIpPaBJIECHHOCTH, CIOCOOHOCTh WHHUIMUPOBAThH, IUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpPEC K pa3InyHbIM cepaM MpOoPECCUOHAIBHON AESITEIbHOCTH, YMEHHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP OyyIel mpodeccruu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKECHUU BCEU KU3HU;

7) IKOJIOTrH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKHU LIeNIecO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJIbTYpbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNKOB U OLIEHKU WX BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOIIEH
Cpelibl;

OCO3HaHHWE TIJI00ANBHOTO XapaKTepa 3KOJIOIMYECKHUX Npo0ieM W myTed HX
peLIeHus;

CIIOCOOHOCTH MCTIOIL30BATh MPUOOpPETaEMBbIC PU N3YYECHUU OMOJIOTUHN 3HAHUS U
YMEHUS MPU pelIEHUU MPo0OJIeM, CBSI3aHHBIX C PAIlMOHAIbHBIM IPUPOIOTOIB30BAHIEM
(cobOnroneHue mpaBuil TOBEACHHS B MPHUPOJIE, HAMPABICHHBIX Ha COXpPAaHEHHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTMBHOE HENPUATHE JEUCTBHUM, NMMPUHOCAILNX BPEA OKPYKAlOIIEW IMPUPOIHOU
cpene, yMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE SKOJOTUYECKHE TOCIEICTBUS
OpeanpuHUMAaeMbIX IeUCTBUIM U MPEJOTBPAILATh UX;



HaJIMYue Pa3BUTOTO HKOJOTHMUYECKOTO MBIIUICHUS, SKOJOTHUYECKON KYJIbTYPBHI,
OTBITA JIEATEIIbBHOCTH 3KOJIOTUYECKOW HAMPaBICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMM B TTIO3HABATEIbHONW, KOMMYHUKAaTUBHOW U COLIMATIBLHON MPAKTUKE, TOTOBHOCTH K
y4aCTHIO B MPAKTUYECKOUN ACATEIBHOCTH SKOJIOTHUUECKON HAPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JHAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOW KYJIbTYpbl KaK CpElICTBa
B3aMMO/ICHCTBUS MEXKTY JIIOJbMHU U MIO3HAHUS MUDA;

MOHMMaHUE Cheuu(puKu OHOJIOTMM KaK HayKH, OCO3HaHuA €€ pojau B
(GbOpMHUpPOBaHUM PAIIMOHATILHOTO HAYYHOTO MBIINUICHUS, CO3JaHUM 1EJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKaIOIIeM MHpE KaK O €IWHCTBE MPUPOJbI, YeOBEeKa U
oOlliecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEM U pEHICHHH MpoosieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTH OHWOJOTHMU JJIsI COBPEMEHHOM IMBUIU3AIUU:
o0OecrieueHrss HOBOTO YPOBHSI pa3BUTUS MEIUIIMHBI, CO3JIAaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHUS YEIOBEUECTBRA,
MOMCKa MyTeHl BBIXOJa M3 TIOOATBHBIX KOJIOTHYECKUX MpOoOIeM U oOecreyeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATILHOMY HCIOJIB30BAaHUIO TTPUPOIHBIX
pecypcoB ¥ (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTb B MOTYYCHUU OMOJIOTHYECKUX 3HAHHUH B IEJISIX TTOBBIIIICHUSI
o0mme KyJIbTyphl, €CTECTBCHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKLIMOHAIBHOM T'PaMOTHOCTH oOydarouuxcsi, (GopMUpyeMOH TMpu H3yYEHUU
OMoJ0orNy;

MOHUMAHHE CYIIHOCTHM METOJIOB MO3HAHMS, HUCMOJb3yEMbIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHUS JUTs aHaln3a U 00bICHEHUS
SBJICHUN OKPYXKAIOIIEro MUpa U MPOUCXOASIIMX B HEM U3MEHEHUW, YMEHHE JeNaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (PAKTOB U UMEIOIIMXCS JTAHHBIX C
L[EJIbIO TIOJTYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OHWOJOTUYECKHE 3HAHUS A
perIeHus poOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAHME IICHHOCTH HAY4YHOM JESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOEKTHYIO M UCCIIEA0BATEILCKYIO ACATEILHOCTh UHIUBUIYAJIBHO U B TPYIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 10 OWOJOTUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS YydeOHoro mpeamera «buosiorusy»
BKJIFOYAIOT: 3HAYUMBbIC I  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOyUYAIOIIHXCS
MEXIUCITUTUTHHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYyYHbIE TIOHATHS, OTPa’KAOIINE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeUu(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPIHs, SIBIICHHE, MPOIIeCC,
CUCTeMa, Hay4yHbI (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCCJIeI0BaHNe, HAOOIeHNEe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCATHHBIC
yaeOHble  JeiCTBUsA  (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHEIC),
obecnieunBarone (GpopMupoBaHue (QYHKIIMOHATBLHOW TPaMOTHOCTH U COIHMATBHOM
KOMIIETEHIIUHM 00YUYarOIIUXCS; CIIOCOOHOCTh O0YYAIOIIUXCS UCIIOIB30BaTh OCBOSHHBIE
MEXIUCITUTUTHHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHWS W YHHBEPCAIbHBIC YUCOHBIC
JNEUCTBHUS B MIO3HABATEIBHON U COLMAIIBHON MTPAKTHKE.

B pesynbTaTe u3ydeHus OMOJI0THU Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus y
obyuyaromierocss OynyT chOpMHUpPOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
NeNCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAJIbHBIC yUeOHBIC JCHCTBUSI, PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIE TCHCTBHUS, COBMECTHAS JICSITCIBHOCTb.

MeranpeaMeTHbIe pe3yiabTaThl OCBOCHUS TIPOTPAMMBI CPEAHETO OOIIero
00pa3oBaHUsl TOJHKHBI OTPAXKaTh:

OBJiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMM MO3HABATEIbHBIMH JIEHCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSTEIBLHO bopMyIUPOBATH u aKTyaJIM3UpPOBaTh npooiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOSCHUHM 3HAHUW TPUEMBI JIOTHYECKOTO MBIITUICHUS
(aHanm3a, cMHTE3a, CpaBHEHMS, KiaccHUKaIMU, 0000IIEeHHS), PACKPhIBATh CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTepHbIC TNPU3HAKH, YCTaHABIWUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ompenenaTh IENN JCSITCIIBHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh OMOJIOTMYECKHUE TOHSATHUS I OOBSICHCHHUS (DaKTOB WM SIBICHUM
YKABOU IIPUPOJBI,

CTPOUTh JIOTHYECKUE pacCyXIeHHs (MHIYKTUBHBIC, JICAyKTUBHBIC, II0
aQHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH W IIPOTHUBOPEYHMS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICJIBHBIE CPENICTBA ISl MIPEACTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIICHUH B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTAX, a TAKIKE TPOTHBOPECUMIA
Pa3HOTr0 PO/Jia, BBHIABICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;



pa3pabaThiBaTh IUIAH pEUIEHUS NpOOJEeMbl ¢ Y4ETOM aHajau3a HMEKUIUXCS
MaTepUalbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPJMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/JICHCTBHUS;

pa3BUBAaTh KPEATUBHOE MBIILJIEHUE IPHU PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJa/IE€Th HABBIKAMU YYEOHO-MCCIIEOBATEIbCKON M MPOEKTHOM NEATENbHOCTH,
HaBBIKAMM  pa3pelieHusi  npoOsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY TOMCKY METOJOB PEHICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCII0JIB30BATh Pa3JIMYHBIE BUBI JACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA,
€ro MHTEPIPETALNH, IPEOOPa30BAHUIO U IPUMEHEHUIO B yUEOHBIX CUTYyalUsiX, B TOM
YKCIIE PU CO3AaHUM YUEOHBIX U COLIUATIBHBIX TPOEKTOB;

dbopMupoBaTh HAay4YHBIM TUI MBIIUICHHS, BIaJ€Th HAyYHOU TEPMHUHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OPMYyJIHPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATENbHOCTH U KU3HEHHBIX CUTYaLUSIX;

BBISIBJISITh  MIPUYUHHO-CJICICTBEHHBIE CBA3M U aKTyaJIU3UpOBaTh 3ajadvy,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHUs, HAXOAUTh apryMEHTHI JIs1 J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBATh MTOJIYYEHHBIE B XOJI€ PELICHUS 3a4a4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBIISITh LEJICHAIIPABJICHHBII MOUCK TMEpeHoca CPelCcTB U CHOocOOOB
JeNCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHMS B IO3HABATEIBHYIO U MPAKTUYECKYIO OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeN;

BBIJIBUTaThb HOBBIE HWJEHW, IpEUIaraTb OPUTMHAIbHBIE MOIXOJbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) paboTa ¢ uHpopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MHPOPMALMU (TEKCTE y4eOHOTO
nocoOus, HAyYHO-TIONMYJISIPHOW  JUTEepaType, OHOJOTMYECKUX  CIIOBapsAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax naHHBIX, B VHTepHeTe), aHanM3UpOBaTH
MH(GOPMALIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTUUECKH OLICHUBATDH €€
JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;



dbopMyIHpoBaTh 3aMpOChl W MPUMEHSATH PA3JIMYHBIE METOJBI TPH TIOUCKE U
otbope Oumosornueckor WHGOpMANKK, HEOOXOMUMOW I BBITIOJHEHUS YYeOHBIX
3ajay;

npuoOpeTaTb ONBIT  HUCIOJIB30BaHUSA HMHOOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIBTYPY AKTHBHOTO HCIIONB30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh  ONTHMaIBHYIO  (opMy  mpeacTaBieHUS
Oouonornyeckor nHGopManuu (CXxembl, rpauKu, TUArpaMMmbl, TaOIHUIIbl, PUCYHKU U
Jpyroe);

WCTIOJ30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MpU pabOTe C OMOJIOTHYECKON
nH(OopMaIuel: MPUMEHATh XUMHUUYECKHE, (PU3NUecKre M MaTEeMaTUYCCKUE 3HAKH H
CUMBOJBI,  (QopMynbl, a0OOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISIHOCTH;

BJIa/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIlUTHI HH(GOPMAIMU, HTHHOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

1) oO1eHme:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HU, aKTUBHO y4aCTBOBATH B
IUaore WM JUCKYCCHH II0 CYIIECTBY OOCYyXIaeMod TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHS OTHOCHTEIHLHO BBITIOJIHCHHS TIPEIIaracMou
3aJlayd, YYUTHIBaTh MHTEPECHl W COTVIACOBAHHOCTH IO3WIIMN APYTHX YYaCTHUKOB
JMAJIoTa Ui JUCKYCCHH);

pacmo3HaBaTh HEBepOaJbHBIE CpEACTBa OOIICHUS, TOHUMATh 3HAYCHHE
COIMAJTBHBIX 3HAKOB, MPEMOCHUTIOK BO3SHUKHOBEHMSI KOH(MIUKTHBIX CUTYaIlHi, YMETh
CMATYATh KOH(IMKTHI H BECTH IIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIICHHS W B3aUMOJCUCTBUS, MOHUMATh
HaMEepEeHUs APYTUX JIIOACH, TPOSIBIIATH YBAKUTEILHOE OTHOIIICHUE K COOECETHUKY U B
KOPPEKTHOU opMe HopMyITupOBaTH CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTHYHO H3J1araTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

MOHUMAaTh M HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYyAIbHOU
paboThl MPU PEIICHUH OMOJIOTHYECKOU MPOOsIeMbl, 00OCHOBLIBATH HEOOXOAUMOCTH
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBHS PU PEIICHUH YIeOHOM 3a/1a4H;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX JAEUCTBUH € Y4€TOM OOMIMX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO YieHA KOJUICKTHBRA,;

MpUHUMATh  I[eIM  COBMECTHOW  JEATEIhbHOCTH, OpTraHU30BBIBATH |
KOOPJIMHUPOBAaTh JIEUCTBUSI MO €€ JOCTHXKEHMIO: COCTaBIIATh IUIaH JEHCTBHIA,



pacmpenenartb poiaud C Y4€TOM MHEHUH YYacTHHKOB, OOCYXJIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHHUKA KOMaHbl B OOIIUIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IPOEKTHI, OLIEHWBAaTh WJAEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B  Pa3IMYHBIX
CUTYaIIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJageHne YHUBEPCAJIbHBIMU PeryJISTUBHbIMHU ACHCTBUAMM:

1) camoopranuzanus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJI BBISIBJIICHUS IPOOJIEM U X PEILICHUS B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH LIE€JIEBbIE M CMBICIIOBBIE YCTAHOBKU
B CBOMX JEHCTBUAX U ITIOCTYIIKAaX 110 OTHOLIECHUIO K )KUBOW IIPUPOJIE, CBOEMY 310POBBIO
Y 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIBHO OCYUIECTBIIATh ITO3HABATEIIBHYIO JEATEIBHOCTD, BBIABIATH
npo0JsieMbl, CTaBUTh M (POPMYIMPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
NEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JABATh OLICHKY HOBBIM CHUTYallHsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MIPEANOUYTEHUH;

JieJ1aTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
peLIeHue;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOMN 3pyIULIMU B Pa3HBIX
o0NacTsAX 3HAHUN, TOCTOSITHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYyJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaThb OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIa/IeTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIIAEMbIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUN, UCII0JIb30BaTh
npuEMBbI pedIeKCHH JIJIsl OLIEHKU CUTYallMH, BHIOOpA BEPHOTO PELLICHUS;

yMETh OLEHHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh pELICHHS IO HX
CHIDKEHHIO;

IIPUHAMAaTh MOTHMBBI W apPryMEHTBl JAPYIMX IIpU aHalIu3€ pPeE3yJbTaToOB
NEATEIbHOCTH;

3) npuHsATHE ce0sl U APYTUX:



MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHThl JPYTUX I[pU AHAIN3E PE3YJIbTATOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOEHUSA COJCP)KaHUS Y4yeOHOro TMpeaMera
«buonorusy Ha yriay0oaéHHOM ypOBHE OPUEHTUPOBAHBI Ha 00ecTiedeHUE TPOPIITBHOTO
o0yueHus oOy4daromuxcs ouoiaoruv. OHU BKIIOYAIOT: crieUPUIECKUe I OUOJIOTUH
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JCHCTBUIM MO OCBOCHUIO, MHTEPIPETAIUU U
peoOpa30BaHUI0 3HAHUM, BUJIBI JCSITEIBHOCTH IO MOJYYCHHUIO HOBBIX 3HAHUM M MX
MIPUMEHEHUIO B PA3JIMYHBIX yUYE€OHBIX, a TAK)KE B PEATbHBIX JKU3HEHHBIX CHUTYyaIlUsX.
[IpenmeTHbIE pe3yNbTAThI MPEICTABICHBI 10 TOAAM U3YUYEHUS.

[IpeameTHBIC pe3yabTaThl OCBOCHHS ydeOHOTO mpemmera «bwomorus» B 10
KJacce TOJKHBl OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUYN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHWN 3aKOHOB
MPUPOJBl U PEIICHUH MPOOJIEM palMOHAIBLHOTO MPHUPOJOMNOJIb30BAHUS, O BKIAJEC
POCCUNCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHUEC  CHUCTEMOW  OWOJIOTMYECKHX  3HAaHHMM, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAra0IIre OMOJTOTUYECKUE TEPMUHBI U IOHATHSI (KU3Hb, KJIETKA, OPTaHU3M,
MeTabou3M, roOMeOoCTa3s, caMOperysius, CaMOBOCITPOU3BE/ICHHUE,
HACJIEJICTBEHHOCTh, W3MEHUYUBOCTh, POCT W pPAa3BUTHE), OUOJIOTUYECKHE TEOPUU
(xnetounas teopus T. [lIBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacrBeHHoctu T. Moprana), yuenus (H. U. BaBunoBa — o ienTpax MHOTOOOpa3us
U TPOUCXOXKACHHUS KYJIbTYPHBIX pACTEHUM), 3aKOHBI (€IUHOOOpa3vs MOTOMKOB
MEPBOTO MOKOJIEHUS, PACHIEIIJICHHS, YUCTOTHI TaAMET, HE3aBUCUMOI'0 HaclienoBaHus .
MeHens, TOMOJIOTMYECKUX PSJI0B B HACIEACTBEHHOW wu3MeHuuBocth H. .
BaBuiosa), npuHUUIBI (KOMILUIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYYHOTO T[IO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX  HUCCJICOBAHMUSIX JKUBBIX OOBEKTOB (ONMHCAaHUE, WU3MEpPEHUE,
HaOJII0JICHHE, SKCIIEPUMEHT);

YMEHHME BBIJCTATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHUOT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepHid,
rpu0OB, pacTeHUH, )XUBOTHBIX W YEJIOBEKA, CTPOCHHSI OPTraHOB W CHUCTEM OPTraHOB
PACTEHHMI, KUBOTHBIX, YEJIOBEKA, NMPOLECCOB KU3HEAECATEIbHOCTH, MPOTEKAOIINX B
OpraHu3Max PAcCTeHH, KUBOTHBIX U YeJIOBEKa, OMOJIOrMYECKUX MPOILIECCOB: OOMEHa



BEUIECTB (METa0oMu3M), NpPEBpAIICHHUs] DSHEPTUd, OpPOKEHHSA, aBTOTPOPHOTO W
reTepoTpoPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHMHTE3a, MHUTO3a, Meilo3a,
raMeToreHesa, 5MOpHOreHe3a, IMOCTIMOPUOHAIBHOIO pa3BUTHA, PA3MHOXKECHHUS,
UHIMBUIYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOr€He3a), B3auMMOJCHCTBHUS T'€HOB,
reTepo3Hca, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBSI3M MEXIY OPraHOMIaMu KIETKH M HX
GYHKIUSMU, CTPOCHHEM KJIETOK Pa3HbIX TKaHeW M UX (PYHKIHMSIMH, MEKIY OpraHaMu
U CUCTEMaMH OpPIaHOB Yy PAaCTEHUM, )KUBOTHBIX M YEJIOBEKA U UX (PYHKLUUAMHU, MEKIY
CUCTEMAMM OPraHOB U UX (PYHKIMSIMH, MEXKIYy dTallaMd OOMEHa BEILECTB, ATallaMU
KJIETOYHOTO IMKJIa W >KMU3HEHHBIX IMKJIOB OPTraHU3MOB, 3TarnaMu 3MOPHOHAIHLHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (pakTOpaMu cpeabl OOUTAHMUS;

YMEHHE BBIABIATh OTIMYUTEIbHBIC NPU3HAKU >KUBBIX CHCTEM, B TOM YHUCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCHOJb30BaTh COOTBETCTBYIOUIME apryMEHTBHI, OHOJOTHYECKYIO
TEPMUHOJIOTHI0 U CHMBOJIUKY JJIsl JTIOKa3aTelIbCTBa POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPy,

YMEHHE peulaTb OMOJOTMYECKHE 3a7aud, BBIBISATh MPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXJy HCCIEeIyeMbIMU OHMOJIOTMUYECKUMHU MPOLECCAMU U SABIICHUSIMU, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JAa0OpPAaTOPHbIE U MPAKTHYECKUE padoThl, COOJIOIAThH
MpaBuJia MpU padoTe ¢ y4eOHBIM U J1aOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh THIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIbHBIMU
cpeactBamu, (opMysnupys 1eJib HCCIEAOBAHUSA, AHAJU3UPOBATH IOJTYYCHHbIE
pe3yNbTaThl U AENIaTh BHIBOJbL;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCIIEIOBATENIbCKON paboTe 1o OMOJIoTHH,
HKOJIOTMM M MEAMIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOILECTB, U
myOJIMYHO MPEACTABIATH NOJYyUYEHHbIE PE3YJIbTaThl HA YYEHUUECKUX KOH(PEepEeHIUsX;

YMEHHE OILICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHUM B 00J1aCTH
OMOJIOTUM W MEIUUUHBI  (KJIOHUPOBAHHME, MCKYCCTBEHHOE OIUIOJJOTBOPEHUE,
HaIlpaBJICHHOE U3MEHEHNE T€HOMA U CO3/JaHMUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHUE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHaaIbHOM
JesITeIbHOCTH B 00JacTH OWOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MNPOMBIIIJIEHHOCTH, YIIYyOJIATh IMMO3HABaTEIbHBIN
MHTEpEC, HANpPaBJICHHbIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEWH mMpodeccuu U
MPOJIOJDKEHHE  OMOJIOTMYECKOro  o0pa3oBaHWMs B OpPraHM3alUsAX  CPEIIHEro
po(hecCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[IpenmeTHbie pe3ynbTaThl OCBOEHHUs yueOHoro mpenmera «buomorus» B 11
Kjlacce TOJKHBI OTPAXKATh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHbBIX
HayK, B (OpPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B
MO3HAHUU 3aKOHOB MPUPOJbI U PEIICHUH YKOJIOTMUECKUX MPoOJIeM YelIOBEeUecTBa, a
TaKk)k€ B PEIIEHHMH BOIMPOCOB PAIlMOHAIBHOTO MPUPOJONOJIBb30BAHUS, H B
(dbopMUPOBaHUN IEHHOCTHOTO OTHOIIEHHUS K IPUPOJE, OOIIECTBY, UETIOBEKY, O BKIIaIe
POCCHUHCKUX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJETh CUCTEMOW OWOJIOTUYECKUX 3HAHUM, KOTOpas BKIIOYACT
omnpeneneHuss W TOHUMAaHUE CYIIHOCTH OCHOBOIIOJNAralmux OHOJIOTHYECKUX
TEPMUHOB M TIOHATUM (BHJ, 3KOocucTema, Ouocdepa), OHOIOTMUYECKUE TEOPUHU
(aBostonioHHas Teopust Y. JlapBuHa, CHUHTETHYECKAs! TEOPUS SBOJIONNH), yueHus (A.
H. CeBepnoBa — 0 myTsax W HampasieHusAx sBomounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTmdyeckoro paBHoBecus Jx. Xapau m B. BaiinGepra,
3apoapiieBoro cxojactsa K. M. bopa), npaBuna (Munumyma [O. JluOuxa,
HKOJOTUYECKON MUpaMUIbl HHEPruu), runoressl (rumoreza «mupa PHK» V.
I'unGepra);

YMEHHE BJIaJIETh OCHOBHBIMH METOJIAMHU HAYYHOT'O [TO3HAHUS, UCIIOIb3YEMbIMHU B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCaHHE,
U3MepeHue, HaOOIeHUe, OJKCIIEPUMEHT), CHOocOoOaMU BBISBICHUS U OICHKU
AHTPOTOTECHHBIX U3MEHEHUN B IPUPOJIE;

YMEHUE BBIJIETATH CYLIECTBEHHBIE TPU3HAKHU: BUI0B, OMOT€0LIEHO30B, 3KOCHCTEM
u Ouocdepbl, CTaOMIU3UPYIOIIETO, JBHKYIIETO U Pa3phIBAIOLIEIO €CTECTBEHHOTO
oTOOpa, aIONaTPUYECKOr0 W CHUMIATPUYECKOrOo BHUI000pa30BaHUS, BIUSHUS
JBYDKYIIUX CHUJ  DBOJIONMH HAa TEHOGOHA TMOMYJAIHNH, TPUCITIOCOOIEHHOCTH
OpraHU3MOB K Cpe/ie 00OMTaHusl, YepeI0BaHUs HAIIPABJIECHUI YBOJIIOIUMHU, KPYTrOBOPOTa
BEILECTB U MMOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBAaTh B3aUMOCBS3M MEXKIYy MpPOLIECCAMU  SBOJIIOLUU,
JBYDKYIIUMHA CUJIAMU  aHTPOIOTEHE3a, KOMIIOHEHTaMH pPa3UYHBIX JKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIWYUTCIBHBIC  TPW3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K cpelle OOWTaHusA, aOMOTUYECKUX M OHMOTHYECKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM,  B3aMMOCBA3€il  OpraHM3MOB B  COOOILECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCHOJb30BaTh COOTBETCTBYIOLIME AapTryMEHThl, OHOJOTMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY HJisl JI0KA3aTENIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIN, B3aMMOCBS3W OPTaHU3MOB M Cpelbl OOMTaHUSI, €IMHCTBA
YeJI0BEYECKHX pac, HEOOXOAUMOCTH COXPaHEHHUSI MHOTOOOpPAa3Hs BUJIOB U HKOCHCTEM
KaK yCJIOBUS COCYILIECTBOBAHMS PUPO/IBI U YETIOBEYECTBA;



YMEHHE pelaTh OMOJOTHYECKHE 3aJauM, BBIABISATH MPUYMHHO-CIICICTBEHHbBIC
CBSI3M MEXJY HCCIEeTyeMbIMU OMOJIOTMYECKMMHU MPOIECCaMU M SBICHUSIMU, JENaTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH IOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATh JIAOOpaTOpHbIE U MpaKTU4YECKHEe paboThl, COONIOAATH
npaBuiia mpu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTAaTh THUIOTE3bl, MPOBEPATH HMX OKCIEPUMEHTAIbHBIMU
cpeactBamu, (OpMyIUpys IIeNib HCCIEAOBAHUA, AaHATU3UPOBATH TOJTYYCHHBIC
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHE Y4YacTBOBaTb B YYEOHO-HCCIIEOBATEIbCKON paboTe Mo Ouosoruw,
AKOJIOTMM W MEAMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, U
MyOJIMYHO MPEACTABIATH MOMyYEHHBIC PE3YIbTAThl HA YICHUUECKUX KOH(PEPEHIUX;

YMEHHE OLICHHWBATh TUIIOTE3bl U TEOPUU O MPOUCXOXKICHUU KU3HU, YEJIOBEKA U
YeJI0BEYECKMX pPac, O MPHUUMHAX, MOCIEACTBUSX U CHOCO0aX MNpedoTBpallEeHUs
r100aJbHBIX U3MEHEHUN B Ouocdepe;

YMEHHUE OCYIIECTBIISITH OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccuoHaIbHOM
AESTENIbHOCTH B 00JIaCTH OWMOJIOTHH, DKOJIOTUH, TIPUPOIOTOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTMH, BETEPUHAPUM, CEJIBCKOTO XO34WCTBa, MUIIEBOU
IPOMBIIIJIEHHOCTH, YIIIyOJIATh IIO3HABaTENIbHBIM HWHTEpEC, HaIlpaBJiCHHbI Ha
OCO3HaHHBIN BEIOOP COOTBETCTBYIOINIEH Mpodeccun U MpOoA0IKEHNE OMOIOTHYeCKOTO
oOpa3oBaHHsI B OpraHU3alUAX CpPEJHET0 MPOPECCHOHATHHOTO U BBICIIETO
o0pa3oBaHus.
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n/  pas3geyioB U TeM Bee
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U3MEHYHUBOCTH
OpraHu3MOB
https://resh.edu.ru/subject/I
esson/4725/main/107951/
12 3aKOHOMEPHOCTH 16 1 https://urok.1c.ru/library/biol
HacJISACTBEHHOCTH ogy/biologiya 11 klass/glava
1 organizmennyy uroven z
hiz
3aKOHOMEPHOCTHU https://resh.edu.ru/subject/I
13 7 1 .
H3MCHYMBOCTH esson/5387/main/17439/
https://resh.edu.ru/subject/I
14 I'eHeTHKa yeoBeKa 4 0.5 csson/5387/main/17439/
15 Cenexis opranu3MoB 4 1 https://resh.edu.ru/subject/I
esson/3861/main/295755/
16 f;;;::;jjcf;ﬂ " 4 https://resh.edu.ru/subject/I
esson/3861/main/295755/
OHoJIOTHSs
17 PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO 136 13

YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne | HawmmeHoBanmue
(uudposbie)
n/  pasgeaoBuTeM Beer Konrpoabn — IIpakrmuec
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI KHe padoThl
pecypchl
3apoxIeHue u
pa3BUTHE bubnmoreka [JOK
1 3BOJIFOLIMOHHBIX 6 https://m.edsoo.ru/7f41
Hpe/CTaBIeHHNI 3368
B OHMOJIOTUU
MukposBontonu bubnmoreka [JOK
2 U e 24 2 https://m.edsoo.ru/7f41
pe3yJIbTaThl 3368
MaxkpoaBostonu bubnuoreka [JOK
3 aueé 7 https://m.edsoo.ru/7f41
pe3yIIbTaThl 3368
[Ipoucxoxaenu bubnuoreka [JOK
4 € U pa3BUTHE 21 1.5 https://m.edsoo.ru/7f41
JKU3HU Ha 3eMiie 3368
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5 € YeJIoBeKa — 13 1 https://m.edsoo.ru/7f41
AHTPONOTECHE3 3368
DKooTUs —
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B3aMMOOTHOIIIEH
USX OPraHU3MOB bubmuoreka [JOK
6 " 4 0.5 https://m.edsoo.ru/7f41
HAJOPTaHU3MEH 3368
HBIX CUCTEM C
OKpYy>Karoleu
cpenou
OpraHH3MbI 1 bu6mmoteka [IOK
7 cpea oGuTaI 13 1.5 https://m.edsoo.ru/7f41
3368
DKoI0TUst but6mmoreka [IOK
8 BHIIOB U 10 0.5 https://m.edsoo.ru/7f41
MOIMYJSAHAN 3368
DKoJorus
COOBIIECTS. but6mmoreka [IOK
9 15 0.5 https://m.edsoo.ru/7f41
DKOJIOTHYECKHue
3368
CHUCTEMBI
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Bbuocdepa — bu6nunorexa [IOK
10 rio0anbHas 7 https://m.edsoo.ru/7f41
3KOCHCTEMA 3368
YenoBek u bu6nuoreka [IOK
11 OKpYy>KaroIas 8 https://m.edsoo.ru/7f41
cpena 3368
PesenBHOe bu6nmoreka [IOK
12 P 8 https://m.edsoo.ru/7f41
BpeMH 3368
OBIIEE
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7.5
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