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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (mamee - Ouosorus) Ha
ypOBHE cpeaHero ooOiero odpa3oBaHUsl pa3padoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepaunn»,
®I'OC COO, Konmenuuu mpenojaBanus ydeOHOro mnpeamera «buomorus» wu
OCHOBHBIX MOJIOKE€HUM (penepanbHoii paboueit mporpaMMbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOnéHHoro ypoBHsa uzydenus (10-11
KJIACChI) SIBIISIETCSI OJTHUM W3 KOMIIOHEHTOB mpeAaMeTHO# obnactu «EctecTBeHHO-
HayuHble mpeamets». CormacHo mnonoxenusMm @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUNTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHuM PO eCcCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke Bpems
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPHUTETHOE pPEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U Pa3BHBAIOIINX
3a/ay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTUMYJUPOBAHUEM
UHTepeca K KOHKPETHOM O0JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEl,
MEIUIUHOM, SKOJIOTHUEHN, TICUXO0JIOTUEN, CHIOPTOM WJIM BOSHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMYy mnpenmery "buosoruss" naér mpejactaBieHHE O
Henu W 3ajadax u3ydeHwst ydeOHoro mpenmera «buornorus» Ha yriayOnéHHOM
YpOBHE, OIpesiesieT 00s3aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYpUpOBAaHME TIO pa3ieliaM M TeMaM, paclpeielieHue M0 Kiaccam,
PEKOMEHIyeT MOCIeI0BAaTeIbHOCTh HM3yUeHHUS Y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM y4eOHOTO MpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaN30BaH MPUHIUIN MPEEMCTBEHHOCTH C HU3y4YeHHUEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyiarojapss 4YeMy  IPOCMATpPUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KHU3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarollel mpupoaHou cpeae. B
nporpaMmMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOTrO IpeamMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM M MPEIAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
GbOopMUPOBaHNN OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHLHOW  JEATEIBHOCTH
oOyy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OWOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oOopa3oBaHMs
3aBeplIaeT OMOJIOTMYEeCKOoe O00pa3oBaHUME B IIKOJE U OPUEHTUPOBAH Ha



pacIiFpeHue U yriiyoJieHne 3HaHUN 0OydYaronuxcsi O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOM OWOJIOTHH, YMOPUOIOTUU U OUOJIOTUU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHUS U 3KOJOTHH.

N3yuenue yudeOHoro mnpeamera «buosorus» Ha YIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa TMOATOTOBKY OOYYaIOIMUXCA K TOCIEAYIOIMIEMY TMOTyUYESHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B  By3aX U OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYEHUH  OOyYarOUUMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX Pa3JejaoB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kimaccax 3TH 3HAHUS TOJYyYarOT pa3BHUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKHUE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YEJIOBEKa, OOUIMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUSI PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIHEAYIOIIETO
BbIOOpa mpodeccun. Bo3zmokHA Takke HMHTErpamusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, IMOJTYUYECHHBIMH OOYUYAIOIIUMUCA TPU H3YUYECHUU
bu3UKY, XUMHUH, Teorpadyi 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeamery "buosnorus" orpaxaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbI K M3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JISl AKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allvy, 3BOJIIOIMU OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCsSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHMH U
OMOJIOTMU PA3BUTHSI, TCHETUKU M CEJICKIIUH, OMOTEXHOJIOTUU U CHUHTETHYECKOU
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYYaloImUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonoruu uenoeka. B 11 kiacce u3y4aroTcs 3BOIIOIMOHHOE
y4eHHue, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYueOHbii  npeamer  «buonorus»  Opu3BaH  O00ECHEYUTh  OCBOCHHE
O0OyJarOIIMMUCST OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MJICH, IPUHIIMIIOB U TIPaBUII,
JeKaIIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, OIS,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUXKEHUSIX, COBPEMEHHBIX
WCCJIEIOBAHUSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOy4arolmuxcsi K OWOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuasa B COAEP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICEHUS M Pa3BUTHS
TOW WJIM WHOW 00JacTH OMOJIOTHM, BKJIQJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pELICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX MPOOIIEM.



Lens uzyuenus yuebHoro mpeamera «buonorus» Ha yriayOoaéHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIUMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHM3allid J>KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHEe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpEca K ONpeaeia€éHHOU 00nacTu
mpoecCHOHaNBHON NIeATeTbHOCTH, CBSI3aHHON € OHWOJIOTHEW, WM K BBIOOPY
y4eOHOTO 3aBeICHUs JIJISl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne T1lend u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELIEHUEM CIIETYIOIUX 3a4au:

OCBOEHHE O00YYAIOIIUMHUCSA CHUCTEMbl OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIECTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABNISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIALHNS, BUI, OMOTEOIeH03, OMocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHE OOYYalomMXCsi C METOJaMU TIO3HAHMS JKUBOW MPHUPOJIBL:
UCCJEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTUU, HMOPHUOJIOTUU U OWOJOTUM Pa3BUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTMU M CHUHTETHYECKOM OHOJIOrMH, TaJIeOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJOTHYECKUX
UcCleIOBaHUM B JlabopaTopur UM B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYarONIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIMKOH; YCTAaHABIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OILEHMBATH IOCIEACTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpY’KalIleld NpUpoAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKPYXKAlOLIUX  JIIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUK WHGEKITMOHHBIX 3a00JI€BaHNM, TpaBUiIa TTOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y 00yUaIOIUXCS MHTEIIEKTYyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMH U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobdiIeMamMH, METOI0JOTHEH
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHUE Yy 00YyYaIOIIMXCs LIEHHOCTHOTO OTHOILECHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHKE IKOJIOTMUECKOM,
TFeHEeTUYEeCKOM TpaMOTHOCTH, OOIIEH KyJIbTYypbl TMOBEAEHUS B MPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4arolMMHCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
IPUPOAOIIONIB30BAHUU (COOMIOJICHUE TMPaBWII TMOBEACHUS B NPUPOJAE, OXPaHBI
BHJIOB, SKOCUCTEM, OMOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 37]0POBbS
OKpYyXXarolux Jrojel  (coOmroneHuss Mep nOpouiakTUku — 3a00JieBaHUH,
oOecrnieueHne O€30MaCHOCTU >KU3HEAEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYaILUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME€  YCIOBMM  JUIsl  OCO3HAaHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIWBUYAJIbHOU o0Opa3oBaTebHOMI TPACKTOPUH, CIIOCOOCTBYIOIIEH
nocieayneMy mnpodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHJUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO011ee YynCI0 YyacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero obmiero oopa3zoBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OO0yuYeHHs] OMOJIOTHUU
OCYLIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HAIpPABICHHOCTH Ha
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpPraHM3alUsIX CpPEIHEro
po(decCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS MPOBEJECHUE JTA0OPATOPHBIX M MPAKTHYECKUX pabor. Taxxke ywactue
00y4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U y4EOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpENENsieTCs Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHalbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.

BocnuratenpHblii  moTeHIMan ydyeOHOro mpeaMeTa NpPeACTaBiIeH B
JUYHOCTHBIX pe3yJIbTaTax.



1.IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BNOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
oOy4YarolmMUMHUCs TPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JIMYHOCTHEIE,
METAIPEIMETHBIE U MTPEIMETHEIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI TI0 OMOJIOTHH
BBIJICJICHBI CJIEAYIONINE COCTaBIIAIONINE: OCO3HAHUE O0YYaIOIIUMHUCS POCCUMCKOM
rpakJaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpPEAENECHUI0, Haiuuyue Mmomusayuu K OOy4YEHUI0  OHMOJIOTHUH,
yeleHanpaegienHoe passumiue BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE
KJIIOYEBBIX I[IEHHOCTEH W HCTOPUYECKHX TPAJAMIMN pPa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MMOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUA, Haauuue NPABOCO3HAHUS  DKOJIOTHUECKON
KYJbTYPBI, CHOCOOHOCMU CMA8UMb TSN U CTPOUTH )KU3HEHHBIC TIAHBI.

JIngHOCTHBIE pE3yJIbTaThl OCBOCHHS MPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS
B EJUHCTBE Y4YeOHON M BOCHHUTATEIBHON JESITEIHBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMHU IEHHOCTSIMHU, MPUHSATHIMH B OOINECTBE NMpPAaBWJIAMH U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PAa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBQXXEHHUSI K 3aKOHY W IPABOMOPSAKY, YEIIOBEKY TPyJa U CTAapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPENKHOT0 OTHOIICHUS K KYJIbTYpHOMY HACICAUIO H
TpaJUIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPaKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JEIATEIBHOCTH B MPOLIECCE Peajav3alli OCHOBHBIX HAIPaBJICHUU
BOCIIMTATEIILHOM J€SATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUNA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)XKEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB H OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPY Karollen Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed uX
pelieHus;

CIIOCOOHOCTHh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUATUE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE JKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeIcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE CchneruUuKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJin B
(dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOM IMBWINU3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMOM
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHMUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIMIUX B HEM M3MEHECHHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JJAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMble 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHbIC MOHATHS, OTPaXKAIOIINE
L[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/OBaHNe,  HaAOIIOJIeHHe, HW3MEpPeHHe, OKCIEPUMEHT U JIpyTHe);
YHUBEpCaJIbHbIE y4eOHble JAeiCcTBUS (ITO3HABATEIbHbIC, KOMMYHUKATHUBHbIE,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH M  COIIMAJIBHOW KOMIIETCHIIMM OOYYaromuxcs; CHOCOOHOCTb
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MHUPOBO33PEHUYECKUE 3HAHMS WM  YHUBEpCaJbHble y4eOHbIE JEUCTBHUS B
MO3HABATEIILHON U COLIMAIIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OMONOTMM Ha YpOBHE CpEIHEro 0OIIero
oOpazoBanus y oOydaromerocss OyayT cpopMHUpOBaHbI TMO3HABATEIbHBIC
YHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATHUBHBIE YHUBEPCAIbHbIE YUEOHbBIE
JIEUCTBUSI, PEryJIATUBHbIE YHUBEpCAJIbHbIE Y4eOHBIE JCHCTBHUS, COBMECTHAas
JESATENBHOCTb.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBbI CPEIHEro OOIIEero
00pa30BaHus JIOJKHBI OTPaXaTh:

OBananenune YHHMBepCaJIbHbIMHU y4eOHBIMU MO3HABATEIbHBIMHU
JefCTBUSIMMU:

1) 0a30Bble JJOru4YecKmne JAecTBUS:

CaMOCTOATENBbHO  (QOPMYJIHMpPOBAaTH M aKTyalIM3UpoOBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHWM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cuHTE3a, CpaBHEHMUSI, KjIaccupuUKali, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XAPAKTEPHbIE NMPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUHM UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI JACSITEIIbHOCTU C TIOCTABJIICHHBIMU LEISIMU;

MCITI0JIb30BaTh OMOJIOTMYECKUE MOHATHUS IS OObSICHEHUS (DAKTOB U SIBJICHUIA
YKUBOU IPUPOJBIL,



CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pPacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITbHBIE cpencTtBa IS TIPEACTABIICHHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  pa3HOro  poja,  BBISIBICHHBIX B Pa3IMYHBIX
MH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITIXCS
MaTepHaIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUN ACATCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHIX  peasbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHUA:

BJIJICTh HABBIKAMH YUEOHO-UCCIIEA0BATEIHCKOW M IPOSKTHON JIeATeTLHOCTH,
HaBBIKAMHM  pasperieHus MpoOyieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOOB PEUICHUS TPAKTUYECKUX 3a]1a4, PUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BHUIBI JCSITEIBHOCTH 110 IOJTYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpeTalnH, MPeoOpa3OBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(GhopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMHUHOJIOTHECH,
KIJTFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 0Opa30BaTEIbHOU
JESTENbHOCTU Y KU3HEHHBIX CUTYaIUsIX;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIC CBS3M M aKTyaJlM3MpPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ pEeIIeHWs, HaXOAUTh apTYMEHTHI NI JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHNUS,

aHANMM3UPOBATh TIOJNYYEHHBIE B XOJE€ PpEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA MOUCK TEPEHOca CPEJCTB U CIOCOOOB
nercTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TIEPEHOCHUTHh 3HAHUS B IMO3HABATECIBHYIO M TPAKTHYECKYIO 00JacTh
KU3HEIEATEITLHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE HJIEW, MpeJiaraTb OpUTrHHAJIbHbIE MOAXOMAbI U PEIlIeHus,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELICHHUSL.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(POPMALMH (TEKCTE YYEOHOTrO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKUX CJOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAJIM3UpPOBATh
MH(OPMAIUIO PA3IMYHBIX BUIOB U (GOPM IPEICTABICHUS, KPUTHUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
otbope Ouosornueckoil mHGOpPMAIUKA, HEOOXOIUMON JUISl BBITIOJHEHHUS YUeOHBIX
3azay;

NpuUOOpeTaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KyJIbTYpPY aKTUBHOI'O MCIOJIB30BAHMS PA3ITUYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  MpPEACTaBIICHUS
Oounonornyeckoi uHpopmaluu (cXeMbl, rpaduKy, TUarpaMmbl, TaOJIULBI, PUCYHKH
H IPyToe);

UCMOJb30BaTh Hay4yHBIM S3bIK B KauecTBE CpeacTBa IpH padore C
Ovonornyeckod HHPOpMalMe: MNPUMEHATh XHUMHUYECKHe, (U3UUYECKUE W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HarJIsiAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M  3allUThl  WH)OpManuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgJaieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmenme:

OCYUIECTBJISATH KOMMYHUKAILIMH BO BCeX c(hepax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXIECHUS OTHOCHUTEIBHO BBINOJHEHUS MpPEAJIaracMou
3aJ]a4ul, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3ULUN JIPYTHMX YYaCTHUKOB
JMajora uiv JUCKYCCHM);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOILIEHUs, IMOHUMATh 3HAYECHHE
COLIMAJbHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyaIuil,
YMETb CMAr4aTh KOHQIMKTHI U BECTH NIEPETOBOPHI;

BJIAJETh PAa3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB.



2) coBMecTHasi 1eATeJbHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHIWBHUAYaJIbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKON MPo0OIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS TP PEIICHUU yueOHOM 3a/1auu;

BBHIOMPATh TEMATHKy M METOJbI COBMECTHBIX MEHCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

NpUHUMATh 1[eJId  COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBaTH U
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacnpenemnsiTh poiau ¢ YY4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBIEHUS MpoOJieM M UX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYyaIUAX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBHIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M IMOCTYNKAaX MO OTHOLICHUIO K >KMBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYILIECTBIIATH IO3HABATENIBHYIO NESITENBHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/7aul B 00pa30BaTEIbHOM
NESATEIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTABJIATh IUIaH pPEIIeHHUs NOpodsiieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMPATH paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JieJ1aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
34 pEIICHHE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;



BIIAJICTh  HABBIKAMH  TIO3HABATEIBHOW  pedUIeKCMU KaK  OCO3HAHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENIbHBIX TMPOIECCOB, HMX PE3yJbTaTOB H
OCHOBAHHUM, MCIOJIb30BaTh MPUEMBI peduieKcuu sl OIEHKH CHUTYallMH, BbHIOOpa
BEPHOTO PEILICHHUS;

YMEThb OIIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TIpU aHalIW3e pe3yJbTaToB
NEeSATENbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TIpU aHaJIW3€ pe3yJbTaToB
NeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUP C TTO3UIIMU JPYTOro YeJOBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pPE3yNBTaTBl OCBOCHHS COAEPKaHHUS YYEOHOTO TMpeaMeTa
«buonorusiy Ha yrayOJaE€HHOM YpOBHE OPHUEHTHUPOBAHBI Ha oOOecreYeHHe
npodusbHOro  o0yueHus  oOydawommxcs  Ouonoruu. OHHU — BKIIOYAIOT:
cnerupuyecKkne 1 OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIPETAMH U TPEOOPa30BaHUIO 3HAHWMA, BUIBI JACATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3IMYHBIX Y4€OHBIX, a TAKXKE B
peaNbHBIX )KU3HEHHBIX CUTYyaIUsX.

[IpeameTHBIC pE3ynbTaThl OCBOCHHS ydeOHOTO mnpenMera «buomorus
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KAPTUHBI MHUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEIICHHWH TPOOJIEeM  palrOHAIBHOTO
MIPUPOIOTIOIH30BaAHUS, O BKJIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BJIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HaHUM, KOTOpas BKIJIIOYAET:
OCHOBOITOJIAraloIMye OHOJIOTHYECKUE TEPMHHBI W TOHATUSA (KHU3HB, KIIETKa,
OpraHu3M, MeTadoJu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT W PA3BUTHE), OMOJIOTUYECKHUE TEOPUHU
(xknerounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHoctT T. Moprana), yuyenus (H. M. BaBunoBa — o 1eHTpax
MHOTOOOpaswsi W TIPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIIEIIICHUSI, YACTOTHI TaMeT,
He3aBUCUMOro HacieaoBanuss [. Menzaens, TroMOJOTHMYECKHX pAOB B



HACJIEICTBEHHOMN U3MEHYMBOCTH H. n. Bagunoga), MIPUHLIATIB
(KOMILJIEMEHTapHOCTH ),

BJIQJICHUE OCHOBHBIMH METOJAaMHU HAy4YHOT'O IO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0ICHNE, SKCTICPUMEHT);

yYMEHHUE BBIIETSATH CYIIECTBEHHbIE MTPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIAHOB U CHCTEM
OpraHOB pACTE€HHI, >XUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEACITEIbHOCTH,
NPOTEKAIONIMX B OpPraHW3Max PACTEHHM, >KMBOTHBIX M YE€JIOBEKa, OMOJIOrMYECKUX
MpolIecCOB: OOMeHa BellecTB (MeTaboiIn3M), MPEeBpaLEHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTPOPHOro TUIIOB MUTAHUA, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€i03a, raMeToreHes3a, SMOpHUoreHesa, MocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXEHUS,  HMHAMBUAYaJbHOTO  pa3BUTUSL ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIMBATH B3aUMOCBSI3M MEXAY OpPraHOUJAMU KJIETKH M HUX
GYyHKUIUSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeW U WX QYHKIUIMH, MEXKIY
opraHamMud M CHCTE€MaMH OpraHOB Yy pacTeHWH, JKUBOTHBIX M 4YEJIOBEKa U MX
(YHKIUSAMHA, MEXKJy CHUCTEMaMH OpPraHOB M HMX (DYHKIUSIMHU, MEXAY dTaraMu
oOMEHa BEIIECTB, ATallaMy KJIETOYHOI'O LIMKJIA ¥ KU3HEHHBIX UKIOB OPraHu3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM U (HEHOTUTIOM, (PEHOTHUIIOM U
(hakTopamMu cpeibl OOUTaHUS;

YMEHHE BBISIBISATH OTJIMYUTENIbHBIC MPU3HAKHU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY JJIsl JIOKAa3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;

YMEHUE pelIaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATh IPUUMHHO-CIIEACTBEHHBIE
CBSI3M MEXKTy UCCIIeTYEMbIMU OMOIOTUYECKUMH MPOIECCAMU U SBIICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE OLIEHUBAaTh O3TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B

obmacth  OWONOTMM W MEIWIMUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUTOZIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHHWE TPAHCTEHHBIX
OpraHu3MOB);

c(OpPMHPOBAHHOCTh 3HAHMM B TO3HAHUU 3aKOHOB MPUPOJBI U PEIICHUU
DKOJIOTHYECKUX IIPOOJIEM UEIOBEYECTBA, a TaKKE B PELICHUU BOIPOCOB
palMOHAIBHOIO  MPUPOIOIOJIB30BAHUA, U B (POPMUPOBAHUU LEHHOCTHOTO
OTHOILIIEHUS K TMpUPOJE, OOIIECTBY, YENOBEKY, O BKJIaJ€ POCCUHCKUX W
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;



YMEHHUE BIIAJIETh CHUCTEMOW OWOJOTUYECKUX 3HAHUW, KOTOpas BKIIOYAECT
ONpENENeHUs] W TOHUMAHHWE CYIIHOCTH OCHOBOIOJIAralomux OWOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHONOrMUYECKUE TEOPUU
(oBomrormonHas teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHUs BOJIOINN), YICHHS
(A. H. CeBepuioBa — 0 myTsIX U HampaBieHUsX 3Bosonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apojsimeBoro cxojacrsa K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTMYECKON NUpaMuibl 3HEpPruM), rumnotresbl (runore3a «vupa PHK» V.
I'unGepra);

yMEHUE  BJAJeTh  OCHOBHBIMM  METOJAAMHM  HAY4YHOTO  IIO3HAHMUS,
WCTIOJIb3YEMBIMU B OMOJIOTUYECKHUX MUCCIECTOBAHMSIX KUBBIX OOBEKTOB M SKOCHUCTEM
(omucanue, u3MepeHue, HaONIOJEHUE, SKCIEPUMEHT), COCOO0aMU BBISIBICHHUS U
OIICHKH aHTPOIIOTCHHBIX N3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC TMPU3HAKU: BHUJOB, OHOTEOIIEHO30B,
KOCUCTEM U Ouocdepbl, CTaOWIU3UPYIOIIETO, JBMXXYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJIJIONIaTPHUYECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JBIDKYIUX CHJI SBOJIOIMU HA TEHO(OH I MOMYJISIINH,
PUCTIOCOOJIEGHHOCTH OPTraHU3MOB K cpejie OOMTaHHUs, YepeIOBaHMs HAIPaBICHUIM
ABOJTIOIINU, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTHUH B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBI3M MEXKAYy MPOIECCAMH 3BOIIOINUH,
JIBMKYIIUMHA CUJIAMU aHTPOIOTEHE3a, KOMIIOHEHTAMH Pa3IUYHBIX IKOCHUCTEM H
PUCTIOCOOJICHUSMH K HUM OPTaHU3MOB;

YyMEHHE  BBIBIITH  OTJIMUMTEIbHBIC  NPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHus, aOUOTUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MoB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeNbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CpeJibl OOUTaHUS, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE periatb OMOJIOTUYECKUE 3a]]a4l, BBISIBISATh TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXKTy UCCIIeTYyEMbIMU OMOIOTUYECKUMH MPOIECCAMU U SBIICHUSAMH, JIEIaTh
BBIBOJIBI M TIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE U TPAKTUYECKHE paboOThl, COONIIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAIBLHBIMU
cpenctBamMu, GOpMYIUpPYs IeJb KCCIEIOBAaHUS, aHATU3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U AENATh BBIBOJIBL;



YMEHHE Y4YacTBOBaTh B y4eOHO-HMCCIICIOBATEIILCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOINECTB, U
MyOJMYHO  TPEJICTaBIATH  IOJYYCHHBIE  pe3yJbTaThl HAa  YUCHHYECKHUX
KOH(epeHIUsX;

YMEHHUE OIEHWBATh THUMOTE3bl M TEOPUH O TTPOUCXOXKICHNUHN KU3HU, YETOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpeloTBpallCHUS
r100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIECTBJISITh OCO3HAHHBIM BBIOOp Oyayiiell mnpodeccuoHanbHON
JESTENHbHOCTY B 00JMacTH  OWOJIOTHH, JKOJIOTHH, MPHUPOIOIOIH30BAHUS,
MEIUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHUH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA,
MUIICBON  MPOMBINIJICHHOCTH,  yIAyOJsATh  TO3HABAaTEIbHBIM  HHTEpEC,
HaIlpaBJICHHBbIA HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mpodeccun u
MPOJIOJDKEHNE OMOJOTUYECKOTO 00pa3oBaHMsI B OpraHU3AIUSAX  CPEIHETO
po(decCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

2.COAEPKAHUE OBYYEHUA

Conepxanue mporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyaapcTBeHHON nutoroBoit arrectamuu (I'MA).

Tema . buosiorusi kKak Hayka

CoBpemenHas Ouojorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuUTHUs
Owonornu.  buomormdeckue  HAYKH W HM3yYaeMble HMH  MPOOJIEMEI.
@yHAaMEHTaJdbHbIEe, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OHOJIOTHH.

3HayeHue OWoJOTHH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cszanHbie ¢ Owosnoruedd. 3Ha4YeHHWE OWOJOTHUU B
MPAKTUYECKON JIESITEJbHOCTH YENOBEKA: MEIUIIMHE, CEIbCKOM XO3SICTBE,
IPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapBuH,
VY. I'apsen, I'. Mennens, B. . Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJIOTMH C JIPYTUMH Haykammuy», «Cucrema
OMOIOrMUYECKUX HAYKY.

Tema . ZKuBble CHCTEMbI M UX U3YyYCHHE

XKupble cuctemMbl Kak mnpeaMeT usydeHus Ouosornu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO0 COCTaBa, JUCKPETHOCTh U IEIOCTHOCTD,



CIIO)KHOCTb M YHOPSIAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CaMOOPIraHU3aLMs,
CaMOBOCIIPOU3BEAEHUE, PA3/IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIM, OpraHU3MEHHBIN, MOMYJISILIMOHHO-BHUIOBOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, IpPoOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KUBOro. JKu3Hb Kak (opma cCylecTBOBaHUS
Marepun. Hayku, n3yyaromne ;KxMuBble CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALINH.

N3yuenue xuBbIX cucTeM. Metoasl Onosornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraadanus. [Ionsarue o 3aBucuMon u
He3aBUCUMOW mnepemMeHHOM. [lnaHupoBanme »skcniepuMeHTa. lIlocTaHoBKa U
npoBepka rumnote3. HyneBas rumnote3a. [lonsitue BIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH MMOJIYYEHHBIX
pe3ynpTaroB. IIpHuMHBI HCKaKEHUSA pPE3ynbTaTOB JKcnepumeHTa. llonsarue
CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuiel u cxembl: «OCHOBHBbIE TpPHU3HAKU KU3HWY», «bUoJOorHuyeckue
cucrteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3alld >KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoas
M3YUYCHHUSI )KUBOU TIPUPOJIBI».

O6GopynoBanue:  mabopaTopHoe  OOOpYyIOBaHHWE  JUISI  IIPOBEACHUS
HAOJII0ICHU, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30oBaHue pa3auyHBIX METONOB MpPH
W3YUYEHUU )KUBBIX CUCTEM.

Tema . Buosorus KJIeTKu

Knerka — cTpykTypHO-(pyHKIIMOHaNbHA e€AMHMIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [llBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJOKEHHS COBPEMEHHOW KJIETOYHOM
TEOPUH.

MeTtonbl  MOJIEKYJSIpHOM M KJIETOYHOW  OMOJIOTMHM:  MHKPOCKOMHS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHbIX aTOMOB, auddepeHunansHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. H3yuenue @uxkcuposanHvlx
K1emok. DIEKTpOHHAsT MUKpockomnus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuzHenHoe) uzyuenue Kiemox.

JdemoHcTpanuu

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

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopus pa3BUTHS METONOB MUKPOCKOTIUI.



OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «l3yyeHue METOJOB KJIETOYHOM OUOJIOTUU
(xpomarorpadusi, a3nexrpodope3, auddepeHimanbHoe EeHTPUGYTUpPOBaHUE,
[ILIP)».

Tema . XumMmn4yeckasi OpraHu3anus KJIeTKH

XUMHYECKHUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEArcHTa, y4acTUE B CTPYKTYPHUPOBAHUU
KJIETKH, TETUIOPETYJsIiui. MuHepalbHbIe BEIIECTBA KIIETKH, UX OMOJIOTHYECKas
poib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckne BemiecTBa KJIETKU. buonorndeckne mnoauMmepsl. benkwu.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuyHas
CTpyKTypa Oenka, MenTHaHas CBs3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
cTpyktypbl. Jlenatypauus. CoiictBa OenkoB. Kiaccudukanuss  OGenkos.
buonornyeckue GpyHkuuun 0enkoB. [Ipuonsi.

YraeBonbl. MoOHOCaxapuabl, AUCAXAPU/IBI, OJITUTOCAXapUIbl U MOIUCAXAPUIBI.
O0mwmifi TUTaH CTPOGHHUS W (PUBMKO-XMMHUYECKHME CBOWCTBA  YIJIEBOJOB.
buonornyeckue GyHKIMM yTIII€BOIOB.

Jlumuael. ['mapodunsHo-ruapodobHbIe cBoiicTBa. Knaccudukanus munuaos.
Tpurnunepunsl, (ochoaunuasl, BOCKU, CTepouibl. buonormyeckune (QyHKIMH
aunuaoB. OOmIre CBOMCTBAa OMOIOTHYSCKUX MEMOpPaH — TEKY4EeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxkneotunpl. [lpunnun kommiementapHoctu. I[lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupaiib. MecTtoHaxoxaeHue u omonorndeckne ¢yukmun JJHK.
Buasl PHK. ®yukuuu PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moiiekyjie ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. [lpyeue wykaneozuompugocpamer (HT®P). CexBenupopanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nPomeoMuKu.

CrpykrypHas Ouosorus: OMOXMMHUUYECKHE U OMO(pU3UYECKHE HCCIIeA0BaHUs
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuOMOnekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUti 6UOMONEKYN U ux Komniekcos. Komnviomepnuiii ousaiin u
OpeaHuyecKuil CuHme3 OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptpersr: JI. [Tomunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHknuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEXKHBOU
npupoae», «Pacnpenenenne XUMUYECKUX AJIEMEHTOB B )KMBOW MPUPOJIEN.



Tabmuter u cxembl: «llepuoamueckas TabNMIIA XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHue MoJeKyJibl BOIb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€nKOoBOM MoJeKyJbDy, «CTpoeHHe MOJEKy
yrieBoaoBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyabl ATD.

O6opynoBaHue: XUMUYECKas OCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
pEeaKLHi.

JlaGopaTtopnass  paGora  «JccrmemoBaHWe — HYKJIEHHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema . CTpoenne U pyHKIUN KICTKH

Tunbl KJIETOK: JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CrtpoeHue npokapuoTHUecKoi kieTku. KietouHast creHka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOeHMsI TeTepoTpoHONH U aBTOTPOPHOU MPOKAPUOTHUYECKUX
KJIETOK. MECTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (ruiazmanemma).  CTpyKTypa —IUTa3MaTHYECKOM
MeMOpanbl. TpaHcropT BewIecTB yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruénnas aud@ysus), aKTUBHBIM (NEPBUUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. PaGora HaTpwmii-
KaJJMEeBOr0 Hacoca. DHAOLUTO3: MUHOUUTO3, (haronuTo3. DK3ouutos3. Kierounas
cteHka. CTpykTypa U GyHKIIUU KJIETOYHOW CTEHKH pacTeHUH, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kietkn. OJHOMEMOpaHHBIE OpPraHOWABl KIETKH: JHAOIIa3MaTUYECKas CeTh
(BIIC), anmapat 'onbmku, JTU30COMBI, UX CTpoeHue W (yHKIHH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHysispHBIA)  SHIAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkius anmnapata ['onbmxu. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWAbl  KIJIETKU:  MHUTOXOHJAPUM,  IJIACTUIBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumobuoeenes (K.C. Mepeosickosckui,
JI. Mapeynuc). Ctpoernre u (yHKIIMM MUTOXOHIpUW u 1actull. llepBuunsle,
BTOPUYHBIE UM  CJIOXHbIE  TJIACTUABI  (OTOCHUHTE3UPYIOIIUX  AYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kiaetku CTpoeHue U (QPYHKIIMU HEMEMOpPaHHBIX
OpraHOHUI0B KJIETKH. PuGocomsl. IIpomesicymounvie Qunamenmai.



MukpodunameHTsl. AKmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AxmuHosbie KOMHOHeHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KieTouHslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Mmuxkpompybouxamu. Momopuvie 6enxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapuoIruia3Ma, SIpbIIIKU, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacHoiOKEHHE
XpOMOCOM B HMHTEppazHOM sdAnpe. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka sdepHol o06o0a0uku 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu

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

Tabmuupl u cxeMbl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHMe  pacTUTENbHOM  KIETKM», «CrpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne NpOKapHUOTUUECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOMpENnapaThl OaKTepUaaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydeHue CTpO€HHS KJIETOK Pa3IUYHBIX
OpraHU3MOB.

IIpakTnuyeckasi padora «l3yueHrne cBOMCTB KJIETOUYHON MeMOpaHbD.

JlabopaTtopnass padora «lccinenoBaHue IIa3mMoJiM3a W JETUIA3MOJIM3A B
PACTUTENBHBIX KIETKaX».

IlpakTnueckass  pa6ora  «l3ydenwe  [BMKEHUS  UUTOIUIA3Mbl B
PACTUTENBbHBIX KIIETKaX».

Tema . O0MeH BeliecTB M MpeBpallleHUe JHEPIUH B KJIETKe

AcCUMWIALINS U TUCCUMWISLIMS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpoHBINA. YUacTue KHUCIOpoJIa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: mpespamienue ATD B
oOMeHHBIX Tporeccax. DOepMEHTaTUBHBIA XapakTep peakiuid KJIECTOYHOTO
Metabonuzma. DepMeHTh, HUX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTaiau3aTopoB. beiku-
aKTUBATOPhl M OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3NMYHbIX (PAKTOPOB.

IlepByuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KieTKe. DOTOCUHTES.
Anoxcueennvlll U okcuceHuwlli pomocunmes y 6axkmepuii. Ceemocodbuparowjue
nueMeHmul U NUSMEeHMbl peaKkyuonHo2o yeumpa. Ponb XJIOpOIUIACTOB B MpOLECCE
¢dotocunreza. CeroBasi U TeMHOBast (pa3pl. Domoovixanue, Cs., Co. u CAM-munuv



@domocunmesa. IlponyKkTUBHOCTh (oTOCHMHTE3a. BnusHue pa3znuuHbix (akTopoB
Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUEe (DOTOCUHTE3A.

XEMOCHUHTES. Pa3noob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUUUPYIOIIME OaKTepuu, KeIe300aKTepuu, CepoOaKTEpUH, BOAOPOJIHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opranu3mbl. Buabl Opoxenusi. IlpoaykTel OpokeHUs U UX
WCIIOJb30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTraHU3MBbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HE.

AnpoOHbIE OpraHU3MBI. Oranbl HSHEPTreTUYECKOIO oOMeHa.
[ToarotoBuTenbHbIN ATan. [ THMKOIN3 — OECKUCTOPOIHOE PACHICTNICHUE TIIFOKO3bI.

buonorudeckoe okuciaeHue, WM KJIECTOYHOE JbiXxaHue. Pojib MUTOXOHApUIA B
npolieccax onogornyeckoro okucienus. Lluknuyeckue peakunu. OKHCIUTEIBHOE
bochopuupoBanue. Iuepeus memopanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnoiu ATD-cunmasel. IlpeumyiiecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepea aHadpoOHbIM. D(PhHEeKTUBHOCTh SHEPTreTUYECKOro oOMeHa.

JlemoHCcTpanuun

[Moptpersi: Jx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenprapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DOTOCUHTE3Y», « IHEPreTUUECKUM 00MeH», «buocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYJOBaHUE I MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KATAWIMTUYECKONM  AKTHUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMuUJIa3bl MU KaTalla3bl)y.

Jlabopatopnass pabGora «/3yueHue (HEepMEHTATUBHOTO PpaCIICIIICHUS
NEPOKCH/Ia BOJOPOAA B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB (OTOCHMHTE3a |
XEMOCHHTE3a.

JlabopaTtopHasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKECHUS U TBIXAHUSD.

Tema . HacaencrBennass uH(popmManus M peajn3anus €€ B KJIeTKe

Peakuun mMarpuyHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOIO CHHTEe3a. Peanusanus HaciaeacTBeHHOW MHpopMauuu. ['eHeTnueckuit
KoJ, ero cBoucTtBa. TpaHckpuniusa — Marpuusblii cuHTe3 PHK. IIpuHumns
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, AHTUIAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 ayxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancnsuua u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnous OuocuuTeza Oenka. KoawpoBanue amuHOkucioT. Poms pubocom B
OouocuHTe3e Oemnka.



Cospemennvie npeocmasienusi o cmpoenuu 2enog. Opranuszanus reHoMa y
IPOKApUOT M 3YKapHOT. Peryndnus akTUBHOCTH T'€HOB Yy MpPOKapwoT. l'mmoresa
onepona (®. XKaxoo, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCNPECCuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomvl 2eHos. Perynsaius 0OMeHHBIX
MPOILIECCOB B KJIeTKE. KiIeTOUHBIN rOMEOCTa3s.

Bupycsl — HeksieTouHble GOpMBI JKU3HU U 00NUraTHble napa3uthl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHublll YUk
JIHK-cooeporcawyux eupycos, PHK-cooepocawux eupycos, 6axmepuogpazos.
Obpamuas mpauckpunyus, peeepma3sa, unmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pacteHuil. CIIN, COVID-
19, conmanbHble U METUIIMHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz donvuux maccueos («bigdatay)
CMPYKMYPHLIX OUuoI02udeckux oannsix. Hanomexunonozuu 6 buonocuu u meouyune.
IIpoepammupyemvle ghynxyuu 6enrxkos. Cnocobvl 00cmasku 1eKapcma.

JdemoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmumer u cxembl: «buocunTre3 Oenka», «['eHernueckuit Kkoa», «Bupyce»,
«baktepuodarm.

IpakTuyeckas padora «Co3gaHrue MOJCIN BUPYCA».

Tema . JKu3HeHHbIN HUKJ KICTKU

Knerounsléi 1wk, ero mnepuoabl W peryisinusa. Wutepdaza u  MuTos.
Oco0OeHHOCTH TpolleccoB, MpoTekamiux B uHTepdaze. [loaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuii  (MOCTMUTOTHYECKHI), CHUHTETHYECKUM U
MMOCTCUHTETUUECKUN (MPEMUTOTUYECKUI) Ieproibl UHTEp(a3bI.

Marpuunsiii cunte3 JHK — permumkanus. Ilpuaouner permukanun JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBAaTUBHBIM  CUHTE3, AHTHUIIAPAIIIEIbHOCTD.
Mexannsm permkanuu JIHK. Xpomocomel. Ctpoenue xpoMmocoM. Ternomepsl u

TeaoMepa3a. XPOMOCOMHBIM HAOOp KIETKM — KapuoTuil. JMIUIOMAHBIA U
rariouaHbI  HAOOpHl  XpoMocoM. ['omonoruuHbie XpomMocoMbl. [lomoBbie
XPOMOCOMBI.

Henenne knetkm — MuTo3. CTagum MHUTO3a W NPOUCXOASIIME B HHUX

nporneccel. Tunel muto3a. KapuoknHe3 n nuToknMHE3. buosorndeckoe 3HaueHUE
MUTO3A.

Perynsamus mMuToTHYEecKOro mukia KieTkd. [IporpamMmmupyemasi KieTouHas
rudesnp — anomnTos.

KnerouHoe sapo, XpoMOCOMBI, (YHKIMOHAJIbHAas TEHOMHKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eudenu xiemok. «l{ugposas
K1emKa» — buouHgpopmamuieckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu



Tabmumer 1 cxembl: «OKU3HEHHBIM MUK KIEeTKH», «Muros», «CtpoeHue
xpomocomy, «Pemmukanus [JTHK».

OG6opynoBaHH€e: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKax
KOPEIIIKA JTyKa.

JlaGopaTtopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlaGopaTopHasi pabora «Ha0nroieHne MUTO3a B KJI€TKaX KOHYMKa KOpenika
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema . CTpoenne 1 pyHKIIUN OPTaHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH ~ CTPOEHUS M KUBHEACSATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJOPOCIH, APyrue NpOoTUCThI. KOJIOHManbHbIE OpraHU3MBI.

B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3zMa. TKaHu, OpraHsl WU
cucreMsl opraHoB. OprannusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs,
MOKPOBHAsI, MPOBOJAIIASL, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GyHKUMN U pacloioKEeHHs TKaHEH B OpraHax pacTEeHUM.

TkaHu KXUBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: SMHUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIleYHas, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUN W
PACIIONIOKEHUS TKAHEN B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHblE W TE€HEpATUBHBIE OpraHbl pacteHuid. OpraHel u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4eIOoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapyxHbIi u BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEMH.

JIBrokeHne  OpraHu3moB.  J[BM)KEHME  OJHOKJIIETOYHBIX  OPTraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTECHHII:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKUBOTHBIX M YEJIOBEKA:
MbItieyHasi cucrema. Pedekc. CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanne opranuszmoB. IlornomeHne BOABI, YIJIEKUCIOrO Tra3a W
MHHEPAJIBHBIX BEUIECTB pacTeHHsMH. lIuranue kUBOTHBIX. BHyTpunonoctHoe u
BHYTPUKIIETOYHOE NuuIeBapeHue. [IuTaHue MO3BOHOYHBIX >XUBOTHBIX. OTHEIbI
MUIIEBAPUTENILHOTO TpakTa. [lumeBaputensHble kene3bl. lluieBapurTenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactenuil. /[pixanue uBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTku. KoxkHoe apixaHue. JlpIxaTeabHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JlpIxaHue MO3BOHOYHBIX KMBOTHBIX U UEJIOBEKa.



OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JIETKUX T[MO3BOHOYHBIX JKHUBOTHBIX.
JlpixaTenpHass cHUcTeMa 4YeloBeKa. MexaHW3M BEHTWISIUUM JIETKUX y MTHLl U
MJIEKOMUTaromuX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHcopT BEHIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopT BemecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa W €€ Oprasl.
KpoBeHocHasi cucTteMa T1IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHMOHHBIE
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI MMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokparutenbHble Bakyonu. Opranbl BbiAeneHus. OuibTpanus,
CeKpelMsl U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PaOOThI OPraHOB BBIJICIICHHUS.
CBs13b MOJIOCTH T€Jla C KPOBEHOCHOW U BBIICIUTENbHONU cucTeMamu. Boiienenue y
MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHHE
He(dpona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amura y OpPraHuM3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopsl
OakTepwii M WUCTHI MPOCTEHINMMX. 3alUTa Yy MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMHUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX TPOU3BOJIHBIE.
3ammTa opranu3zMa ot OosesHeil. UMMmyHHas cuctema dyenoBeka. KieTouHslid u
TYMOPJIbHBIA HUMMYHHUTET. BpoXnE€HHBIH W TpUOOPETEHHBIN crienuduueckuii
UMMYyHUTET. Teopus KioHalbHO-cenekTuBHOTO uMmyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte w©  perymsuumss |y OpraHusMoB. Pasapaxumocts y
OHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3zgpakumMocTb W peryisimus y
pactenui. PocToBbIE BEMIECTBA U UX 3HAYCHHUE.

HepBHasi cucrema u peduekTopHas peryjdanus y >XUBOTHbIX. HepBHas
cucTteMa U €€ OTJEeNbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u
pediexkTopHas ayra. be3ycinoBHbI€ U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas perysdaius U SHIOKPHUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl 3HAOKPUHHOM CUCTEMBl U HX TOPMOHBL. JIeliCTBHE TOPMOHOB.
B3auMocBsi3p HEpBHOW M SHIOKPUHHOW cucteM. [umnotanamo-runoduszapHas
cucrema.

JlemoHCcTpanumn

[Toptper: U. I1. [T1aBnos.

Tabnmuupel u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopocian», «bakrepum», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacCTEHUN,



«CucteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOEHHE
HacekoMbIx», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHe cTeOIs»,
«CTpoeHHEe NHCTOBOM IUIACTHHKW», «TkaHM >KMBOTHBIX», «CKEIET YeI0BEKay,
«IImmeBapurenpbHas cucremMa», «KpoBeHocHas cucrema», «JlpIxarenpHas

CUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpl1euHast CHUCTEMA,
«BblaenurenbHas CHUCTEMa», «DHAOKpPUHHAs cuctema», «CTPOEHHUE MBIIILbD),
«Ammynuter»,  «KumeunonomoctHeie», «CxeMa  NUTaHUS  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPHDY,
«Ctpoenue mnaHapum», «BHyTpeHHee CTpOoeHuEe HO0KIEBOro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssrymkw», «HepBHas — cucrtema
npecmeikaromuxcs»,  «HepBuas  cucrema  nTuny, «HepBHas — cucrema
MJeKonuTaromux», « HepBHas cucrema venoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HAaCEKOMBIX, UTJIOKOXKMX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHUld pas3HbIX OTHAEJIOB, BJAXHBIC IMPENApaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs IEMOHCTPALIMU MOYBEHHOTO ¥ BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEpMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALH ONBITOB MO U3MEPEHHIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOT'O MO3ra Pa3jInYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHre TKaHEH pacTCHUN».

JlaGoparTopHasi pabora «/3ydueHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHrue OpraHoB [IBETKOBOT'O PACTEHUS».

Tema . Pa3MHoOKeHUE U pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrosioe (BKIIOYas BETeTaTUBHOE) U
mojoBoe. Buubl  Oecronioro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISIUS,
(parmMeHTanys, KIOHHPOBAHUE.

ITonoBoe paszmuokeHue. IlonmoBble KiaeTkW, wiM rametsl. Mehos. Craauu
Mmeiio3a. [loBegenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbICi
MENo3a W IIOJIOBOTO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LIMKIIE
OpPraHu3MOB.

[IpenzapoasiieBoe pazsurue. ['ameToreHes y »KuBOTHBIX. [10710BBIE KETE3BI.
OO0pa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KIIETOK.

OmnofoTBOpeHHEe W AMOpPUOHAIBHOE pa3BUTHUE JKUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHUSA: HApYyKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 pPa3BUTUHU OPraHU3MOB. Moppocenes — 00Ha U3 21a8HbLIX NPOOIEM IMOPUONOCUM.



Konyenyus mopghocenos u moodenu mopghoeeneza. Craaum >MOpHOTEHE3a
KUBOTHBIX (Ha mpuMmepe Jarymku). Jpobrmenme. Tumbsl  aApoOneHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JTUCTKU
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BJIMSHUE YacTe pa3BUBAIOIIETOCS 3apojibliia (dMOpHUOHATbHAS WHIYKIUS).
3akiaJKka TIUIlaHa CTPOCHUSA JKMBOTHOTO KakK PE3yJbTaT HEPAPXUUECKUX
B3aUMOJICUCTBUII TE€HOB. BnusHue Ha 3MOpPHOHAIBHOE pa3BUTUE PA3TUUHBIX
(haKTOPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbIi mepuon. I[Ipsimoe u
Hernpsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM 'y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX WBOTHBIX. buoliormyeckoe 3Haue€HHE MPSIMOTO U HENPSIMOTO
pa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumel pocta KUBOTHBIX. DaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTaauu NOoCTIMOPHUOHATLHOTO Pa3BUTHS
y ®KUBOTHBIX U 4esoBeKka. [lepuoipl onToreHesa yenoBeka. CTapeHue u CMEPTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

PasmMHoxeHne u paszputue pacreHuil. 'amerodur m cropodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuit. (OOpa3oBaHue crop B IIpolecce Meko3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

IToptpersr: C. I'. HaBamun, X. [lIneman.

Tabmumelr 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «Tumbel Oecroaoro
pa3MHOXEHUsD», «Pa3zMHOKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIIIEHBD,
«Pa3MHOXeHue TuaApb, «Menosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SUIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAuM OHTOreHe3ay, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny»,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHune ceMsaH OJHOMOJIBHBIX U ABYJOJIBHBIX PACTCHUW», «KU3HEHHBIM LUK
MOPCKOM  KamyCTbDy, <«OKW3HEHHBIM LHKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKA», « KU3HEHHBIN ITUKI COCHBID».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenaparbl SUIEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JIATYIIKW.

JlaGoparTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnueckass padora «BbIsIBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MMO3BOHOYHBIX JKUBOTHBIX).



JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXKEHHUSI BBICIIHUX
pacTEHUI.

Tema. T'eHeTMKa — HayKa O HACJCACTBEHHOCTH M U3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKM Kak Haykud. PaGoter T
Mengens, I'. ne ®pusza, T. Moprana. Posib OTE€4ECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Pa6otel H. K. KonsiioBa, H. M. BaBuiosa, A. H. benozepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKWA, JOMUHAHTHBIA U PELECCHUBHBIM
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OcCHOBHBIE ~ METO/ABl  T€HETHKW:  TUOPUIOJOTUYECKHUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benoszepckuni, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiel u cxeMbl: «MeToabl TeHETUKNY», «CXeMbl CKPEIITUBAHUS.

JlaGopaTtopnasi padora «Jlpo3oduia Kak OOBEKT T'€HETUYECKHUX

HACCIECIOBAHUN.
Tema . 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnens — 3aKOH pacIleIUIeHHWs] NPHU3HAKOB. LIUTOJIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. [ umores3a 4ucToTh ramMer.

AHanu3zupyroniee ckpemuBanue. [I[pomexyTouHbI XapakTep HacleJOBaHHUS.
Pacuiernienre npu3HakoB IIPU HEMTOJIHOM JOMHUHUPOBAHUU.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aK0H HE3aBHCUMOTO
HACJIEIOBAHUSI  IIPU3HAKOB. [{uTonornueckue  OCHOBBI ~ JUTHOPUIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue npusHakoB. PabGotel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIUCHHE CLEIUICHHS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHeli M TETepOramMeTHBIN I0J. | eHeTnyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue nNpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JEHUCTBUE
reHa. MHOXECTBEHHbIM ajenu3M. B3auMoaencTBue HeEaUIeNIbHbIX TI'€HOB.
KomnnementaprnocTs. Onucras. [lonumepus.



['eHeTUeCcKkUil KOHTPOJIb PA3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJIEHCTBUS «XO35UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeThueckue acreKkThl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON MH(OpPMAITUU B TTIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «llepBolil 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHamuM3UpYyOIIee CKpelnBaHue», «HenoaHoe AOMUHUPOBAHUEY,
«CueryieHHOE HaclieIoBaHWE TMPU3HAKOB Y Jpo3ouiib», «['eHeTuka Tmoiay,
«Kapuotun denoBeka», «Kapuorun napozoduib», «Kapuotunm mnTuiby,
«MHOKECTBEHHBIN ajlJIenu3M», «B3auMoeiicTBUE TE€HOBY.

O6opynoBanue: MOAENb I JEMOHCTpAaIlliu 3aKOHOB €IWHOOOpa3us
rUOpUJIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJETb JUIs
JEMOHCTpALlMA 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb s
JEMOHCTpALMA CLEIUIEHHOIO HACIENOBAaHUs IPU3HAKOB, CBETOBOW MHKPOCKOIL,
MuKponpenapar: «Jpozodumnay.

IIpakTnueckas pabdora «/3ydeHuwe pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUA y APO30(PHIBD».

IIpakTnueckas  paGora  «M3yueHue  pe3ysibTaToB  JUTHOPUIHOrO
CKpENIMBAHUA y APO30(DUITBD».

Tema . 3aKOHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl npu  GOpMHpPOBAHUMU (EHOTHMA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHASI.

MonudukanuonHas HU3MEeHUYUBOCTh. Ponb cpeasl B (HOpMUPOBAHHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHBIM
psan u BapuauvoHHas kpuBas (B. Moranncen). CpolicTBa MOAu(UKAIMOHHON
U3MEHYUBOCTH.

I'eHoTMNIMYECKass N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUTTHYECKOM M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTh. MeH03 M MOJOBOM MpoOlleCC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYNBOCTHU B CO3MaHUU
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpeiesiax OJHOTO BUA.

MyTauroHHass W3MEHYMBOCTb. BUIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUWPOBAHHBIE MyTaluu. SnepHele u
nUToIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUSI MyTauuil. MyTareHbl W WX BIUSHUE HA OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOTO IIPOILECCa. 3aKOH TOMOJIOTMYECKHX PSIOB B



HacnencteeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas M3MEHUYMBOCTH U
HACJIECTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb  ONUSEHEMUYecKux ¢Hakmopos 8
HAC1e008aHUU U USMEHYUBOCIMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMOS.

JemoHcTpanuu

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

Tabmuer u  cxembl: «Buasl wusMeHunBOCTHY», «MonudukarmoHHas
W3MEHYUBOCTB, «KomOuHaTuBHAS W3MEHUYHUBOCTB, «Merio3y,
«OmnomoTBopeHuey, «I 'eHeTndeckre 3a00IeBaHus YeIoBeKay, « BHaIbpl MyTarmiiy.

O6opynoBaHue: XMBbIE U TepOapHbIE HK3EMIULSIPbl KOMHATHBIX PacTeHH,
pucyHku (poTtorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON W3MEHUYMBOCTH. [locTpoeHue BapualMoOHHOTO psAga U
BAPHUALIMOHHON KPUBOWY.

IIpakTnyeckas padora «Mytamuu y jApo3opunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema . I'eHeTHKa yes10BeKa

Kapuotun dvenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMa
yejaoBeKa.  MeToabl  M3YYEeHMSI TEHETUKHA  YEJOBEKa: IE€HEAJIOTHYECKUM,
OIM3HEIOBEIH, HIMTOr€HETUYECKUH, MOMYJISLIMOHHO-CTaTUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
NOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHHUE, B TOM YHUCJE C IMOMOLIBIO
[111P-ananu3a. HacnenacTBeHHbIe 3a00JieBaHUs YelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHON MPeApacloiOKEHHOCTHIO.
3HaueHUEe MEIUIIMHCKOW T'€HETUKHU B MPETOTBPALIEHUU U JCYEHUU N€HETHUYECKUX
3a0oyieBaHUI 4YenoBeka. MeauKo-reHeTHYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIE
KJIETKH. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl UCCIETOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKA K
(bu3HYEeCKOMY U XHUMHUUYECKOMY 3arps3HEHUI0 OKpYKarolie cpeapl. ['eHeTnyeckas
MPEIPACTIONIOKEHHOCTD YETOBEKA K MATOJIOTUSIM.

JlemoHCcTpanumn

Tabnuier u cxemsl: «Kapuotun denoBeka», «MeToabl U3yUeHUS TEHETUKH
yesioBekay, «I'eHeTnueckue 3a00JeBaHUS YETOBEKaY.

IIpakTyeckas padora «CocTaBlIEHHE U aHAIU3 POJOCIOBHONY.

Tema . CeJsiekuusi OpraHu3mMoB

JlomecTuKanuss W CEJIEeKUUA. 3apOoXKJICHHE CEJICKIUH U JIOMECTHKAIIHUH.
VYyenne H. WM. BaBunoBa o IleHTpax mNpoOUCXOXKIAEHUS U MHOTrooOpasus
KYJIbTYPHBIX pacTe€HUil. Polb celnekiuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ]



#uBOTHbIX. CopT, MOpoaa, IITaMM. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacieacTBeHHOM wu3meHunBoct H. . BaswiioBa, ero 3Hauenue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekUMOHHON padoThl. MCKycCTBEHHBI OTOOp: MAacCoBBIA H
WHAUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKLIUU. HUctrwiTanue
npou3BoAUTENEH 1O MOTOMCTBY. OTOOp MO TE€HOTUIy C TIOMOIIBIO OIEHKH
(¢eHoTuna NOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMollbio aHanu3a JIHK.

HcKkyccTBeHHBI ~ MyTareHe3  Kak  METOJ — CEJEKUMOHHOW  paloThl.
PaananOHHBIN U XUMUYECKUA MYTAareHe3 Kak UCTOYHUK MYTalMi Y KyJbTYPHBIX
dbopm opranu3moB. lcnonb30oBaHME TEHOMHOTO PEIAKTUPOBAHUS M METOJOB
pekomOuHanTHBIX JIHK 111 mosmydenus ucxoqHoro Marepuana Jyisi CEJCKIIUH.

[Tomyuyenune MOJIUIUION/IOB. BuyTtpuBuaoBas ruOpuaAN3aLIus.
brnuskopoacTBEeHHOE — CKpelmMBaHWEe, WM~ WHOpumuHTr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcrnonp3oBaHue
rerepo3uca B cenekuuu. OtmanénHas rubpuauzanus. [Ipeoponenue Oecrumoaus
MEXBUOBBIX THOPUIOB. JJOCTHKEHUS CENIEKIUU PACTEHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX  pOAWYEH IS CO3/1aHMs  HOBBIX COPTOB M THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUUEeCKUMU PeCcypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yeax YIyUueHUs Cyuecmsayiowux u co30aHus H08blX NOpoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlI.

JdemoHcTpanuu

IToptpers: H. U. BaBunos, WM. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiiel u cxembl: «l{eHTphl TPOUCXOKACHUS K MHOTO00pa3Usl KyJIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metogpl cenexuumny, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlaGoparTopHasi padora «/3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JOMAIITHUX KUBOTHBIX .

JlaGopaTopHasi pabora «/3ydeHrne METOI0B CEJICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

IKcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHHS CEJICKIIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIUIO, IJIEMEHHY IO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema . BUOTeXHOIOTHSI M CHHTETHYECKasi OMOJIOT U



OOBbeKTbI, HUCHOJIb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBbHIE
KYJIbTYPHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOJyYeHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenHe. Mukpoouonornyeckuid cuHTe3. OOBEKTBI MUKPOOHOIOTUYECKUX
texHosnorui. [IponzBoacTBoO Genka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHne TEXHOJOTMH M MHCTPYMEHTOB LIEJICHANPABIECHHOIO U3MEHEHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIbIO MOJTYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEYAIOIIHUECs B IPUPOI€ OMOCUHTETUYECKHUE MY TH.

Knerounass unxenepus. MeToapl KyJbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHbIX. KpunoOanku. Comarnyeckas ruOpuanM3anMs M COMaTUYECKUI
sMOpuorene3. lcronb3oBaHue TramjioujoB B CEJICKIUU pacTeHuid. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAUUU SEp KIETOK.
Texnonozuu 0300p08IeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTvKeHUsT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KEHEPUH.
DKOJIOTUYECKHUE U AITUYECKUE TPOOIEMbI FTEHHON MHKEHEPUH.

Menunuackue Oouotexnosnoruu. [loctrenomuas nudposas menununa. [T1[P-
JIMarHoCcTUKa. MeTaboJIOMHBIM aHaliu3, TEeHOIEHTPUUECKUI aHaiu3 mpoTeoma
YEJIOBEKA I OLIEHKH COCTOSIHMS €ro 370pOBbs. McCmosb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanus paka. 3D-OunoumxkeHepus mis  pa3pabOTKU
(GbyHIaMEHTAJIbHBIX OCHOB MEIULIMHCKUX TEXHOJIOTMH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel coueTaHWEM TEXHOJOTUM TPEXMEPHOro OMONMPHUHTHHTa W ckaddonaunra
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAUIHBI.

CoznlaHre BEKTOPHBIX BAaKIMH C LEJIbl0 00ecrneueHrus KOMOWHUPOBAHHOM
3amuThl OT BO3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAcHBIE
3a00JieBaHUs YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanumn

Tabnuupb! u cxemsl: «lcrnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
pOU3BOJICTBE», «KileTouHast nHKeHepus», «[ €eHHas HHKEHEPUS.

JlaGopaTopHasi padora «3yueHne oObeKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llosyyeHrne MOJTOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHonoruss — BaKHEHIIas MPOM3BOAUTEIbHAS CHia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



Tema. 3apo:kaeHue W pasBUTHE JBOJIOIMHOHHBIX MPEACTABJICHUH B
Oonosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb U Hay4yHas nearenbHocTsh Y. JlapBuHa.

JIBrky1Me cuibl 3BoironMy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHU3MOB, HACJEJICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuntetnueckoir Teopun d3Bomonuu (CTDI). HeltpanbHas
teopusi sBomonuu. CoBpeMEHHas 3BOJIOLMOHHAs  OWoONOrHs. 3HaYeHHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JdemoHncTpanuu

IToptpersr: Apucrtorens, K. JInanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. apBun, C. C. YerBepukos, 1. W. [lImansraysen, x. Xonugein, /. K.
benses.

Tabmuner u cxembl: «Cucrema xuBoi npupoasl (o K. Jlunuer)y,
«JlectHuna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpOBaHHUS
MPUCTIOCOOJICHN y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra nytemecteus Y. lapsunay, «Haxoaku Y. Jlapsunay, «@opmbl 00pHOBI
3a cyumectBoBaHuey», «llopoabl romyoeit», «MHorooOpa3zue KylbTypHBIX (popm
KarmycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHMs HOBBIX BUOB
(mo Y. MHapBuny)», «CxeMa COOTHOLICHHUS JBHXYIIUX CHJ SBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema. Muxkpo3sBo/onus 1 eé pe3yabTarbl

[Tomynsanusa Kak sneMeHTapHas equHuna 3Boyronnud. COBPEMEHHBIE METOBI
OLIEHKM TE€HETHYECKOro pa3HooOpa3us M CTPYKTypbl mNomyssiuuid. M3meHeHue
reHooHJa TOMyJSIUMU KaK d3JEMEHTAapHOE HBOJIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOpPhl (JIBMXKYILIHUE CHUJIbI) 3BONIONMUA. MyTallMOHHBIN
mpouecc. KomOunaTtuBHas wu3MeHUnMBOCTh. Jlpelid TeHOB — chydaiiHble
HEHANpaBJICHHbIE M3MEHEHMsI 4YacToT aiienedl B momyisuusax. O¢dexT
OCHOBAaTeNsA. JIdpgexm Oymuiiounoeo eopaviuwika. CHUMNCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuuunsl u cieocmsus. llposenenue s¢ppexkma Opeiigha 2enos 6
oonvwiux U marelx  nonyrayuax.  Murpamuu.  M3omsums  momyJsiuil:
reorpadguueckas (mpocTpaHCTBEHHAs1), Oroorudyeckas (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HampaBisaomuil  (aktop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JBWXKYIUMHA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBONIOIUS COIUATBHOTO
NOBEJCHUS )KUBOTHBIX.



[IpucnocoOneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — mpucnocoOiieHnid y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocodseHnid y opranu3mMoB: MOpP(OIOru4YecKue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckHue.  OTHOCUTEIBHOCTb
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputrepunm u crpykrypa. BupooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMU. M3omauus — kiao4yeBodl ¢akrtop BumooOpazoBanus. [lytu wu
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monumIouU3aIusl,
ruOpuanzanus). JIuTenbHOCTh 3BOIOIMOHHBIX IPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONW OHMOJOTMM B  pa3padOTKE Hay4HbIX METOJOB
COXpaHeHus1 6uopazHooOpazus. MUKPOIBOMIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X03s1eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTU K aHTUOMOTHUKAM M CHOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTaMOHHas W3MEHUYUBOCTHY», «llomynannonHas
CTpYKTypa BUaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxymiue
CWJIbl ABOJIIOLUNY, «DKOJIOTMUECKash M30JSLUs MONYJSAUUNA CeBaHCKOM (openny,
«l'eorpadpuueckass M30JSAMUS  JIMCTBEHHUIBI CHUOMPCKOW W JIMCTBEHHULIBI
naypckon», «IIomyJsiMoHHbIE BOJIHBI YMCIIEHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOTO o0TOOpa», «®PDopmbl OOpLOBI 3a CYIIECTBOBAHUEY,
«nycrpuanbaslii MenaHu3m», «JKuBble nckonaeMbiey», «llokpoBuTENbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Puznonornueckue aaanrauuny, «lIpucnocobIeHHOCTH OpPraHu3MOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buga», «Buabl-nBoiiHukm», «CTpykTypa BHAA B
npupozae», «CrnocoObl BugooOpazoBanus», «l'eorpapuueckoe BuI000pa3zoBaHuE
TpEX BUIOB JIAHIBILICH», «DKOJIOrMYECKOe BUI000pa30BaHUE BUJOB CHHHIDY,
«Ilonunnouael pactenuit», «KamycTHo-peaednbIil rudpum.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3BEpell C MpuUMepaMH Pa3JIMYHBIX MPUCTIOCOONEHUM, 4yyena MNTUI] U 3Bepei
pasHbIX BHJOB, TrepOapuM pacTeHud ONM3KUX BHJIOB, 00pa30BaBIIMXCS
pa3IMYHBIMU CIIOCOOaMH.

JlaGopaTopnasi padora «BrisiBIeHHE H3MEHUHMBOCTH Y 0COO€H OJHOrO
BUJIA».

JlaGopaTtopnasi  padora  «lIpucrmocoOieHuss  OpraHU3MOB H  HUX
OTHOCHTEJIbHAS 11€JIECO00Pa3HOCThY.



JlabopaTtopnasi pabora «CpaBHEHHE BHIOB 1O MOPQOIOTUUECKOMY
KPUTEPHUIOY.

Tema . Maxkpo3dBo/iouus M e€ pe3yabTaTbl

Metonpl  HM3ydeHHS MaKpO3BOJMIONMHU. [laJeoHTONOrMYecKne METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsle ¢GopmMbl U (QUIOTEHETUYECKHE  PsiIbl
OpraHU3MOB.

buoreorpaguyeckue meTonbl u3yudeHUs: 3Boiouuu. CpaBHeHUE QIIOpBHI U
(ayHbl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emiu. Bunubl-
SHJEMUKHU U PEIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIbHO-MOP(OJIOTHYECKUEe METOIbl U3yUYeHUs
BONMIOIMU. ['eHeTHuecKkrue MeXaHU3Mbl 3BOJIOLMHM OHTOT€HEe3a M IOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHbI.
PynuMenrapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKUE,
OMOXUMHUYECKHE W  MaTeMaTH4YEeCKUE  METOJbl  M3Y4Y€HHUS  HBOJIIOIUHU.
['omonoruunble TeHbl. COBpeMEHHBbIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
JI€PEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUUU. [Ipunyun cmenvl yHKYull.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanusa. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIU Y.

JemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromep, O. I'ekkens.

Tabnuupl 1 cxeMbl: «DUTOreHETUYECKU PNl JAOMWAAN», «APXEONTEPUKC,
«3Bepo3yoOble  sAmeps»,  «Crerouedanspy,  «Punnoputh»,  «CeMeHHbIE
nanopoTHukm», «buoreorpaduueckue 30HBI 3emum», «Jlpeid KOHTHHEHTOBY,
«Penuktery, «HaudanpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHbIE M aHAJIOTUYHbIE OpraHbl», «PyaumMeHTh,
«ATaBuU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «lJ1aBHbIE
HAIpPaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU IBOJIOLIAN.

O6opynoBaHue: KOJJIEKIIUH, TepOapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISIKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema . IlpoucxoxaeHue U pa3BUTHE KU3HU HA 3emuie

Hayunble THUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOreHe3 W
naHcrepmusi. [loHayuHble IpenCcTaBIE€HUs O 3apPOKJICHUU KU3HU (KPEalmOHU3M).
['Mnore3a NOCTOSHHOTO CaMO03apOK/JICHUS KU3HU U €€ onpoBepKeHHUe onbiTaMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOTIOTHA.

OcHOBHbIE JTaIlbI HEOPraHUYECKON ABOJIIOLINH. [InanerapHas
(reojoruueckasi) SBOJIONUS. XHUMHUYECKas OHBOMIOLUMSI. AOHUOTCHHBIM CHHTE3



opraHuyeckux BeniecTB u3 HeopraHnyeckux. Ombir C. Mumiepa u I'. HOpwu.
OO6pa3zoBanue mnonumepoB u3 MoHoMepoB. KoamepBarnas rumnoresa A. .
Onapuna, runore3a nepBu4Horo Oynsona J>k. XonaeiHa, reHeTuyecKas TMInoTe3a
I'. Ménnepa. Pubosumbr (T. Yex) m rumoresa «mupa PHK» V. T'unGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIICTKH.

Uctopus 3emnn u Meroabl €€ wu3ydyeHus. lcKomaemble OpraHUYeCcKHe
octatku. ['eoxponosioruss u e€ wmeroabl. OTHOcUTENbHasT | a0COJIOTHAs
reoXpoHOJIOTHus. ['€0XpOHOIOrnYecKas MKajia: 30Hbl, 3PbI, IEPUOIbI, FTTOXH.

Havanenbie sTanbl OpraHM4ecKod »HBOJIONMU. [losIBIIEeHME ©  3BOMIOLUA
NEPBBIX KIIETOK. DBOJIOIUS MeTaboyn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHaJIOr MEpPBbIX HA 3eMJie COOOIECTB.
Crpomaronutsl. [IpokaproTsl 1 5yKapuOTHI.

[Ipoucxoxnenne 3ykapruoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOXKICHHE
BUpyCOB. [IpoucxokIeHrue MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrenuid. Bpixox pacrenunn Ha cymy. [losiBieHWe CHOpPOBBIX pacCTEHUU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHcxoxaeHue LIBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIONHUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHpackas ¢ayna. KemOpuiickuii B3phIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinil. [IpoucxoxaeHrue MICKONUTAOIMINX U
ntuil. [lpunnun kimroyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
IM03BOHOYHBIMH )KUBOTHBIMU CYIIU.

PazButne ku3HM Ha 3emMie MO 3paM U MepuojaM: apxeu, MpPOTEPO30i,
najgeo3oi, Me3030M, KaifHo30i. OOmas XapakTepucTuka KiIumara W
reOJIOTHYECKHUX TMpoueccoB. [losBIeHHE W pacUBET XAPAKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yCIOBUS U BIUSHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouwioro. [IpuunHel u
CJIECTBUSA MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIM IKOJIOTHYECKUH KpPH3HUC, €rO
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszusi Ha 3emIie.

CoBpeMeHHas cucTteMa opraHudeckoro mupa. [IpuHIunel kraccudpukanum
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnayutanuanu, JI. [lacrep, 1. . Meunukos, A. H.
Omnapun, [Ix. Xongeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuisl u cxembl: «Cxema omnbita @. Pequy, «Cxema omnbita JI. [Tactepa mo
M3YYECHUIO CaMO3apoKJIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,



«JTanbl ~ HEOPraHWYECKOW  H3BONMOUUN», «['€oxXpoHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OpraHuYecKor HBONMIOIUNY, «Cxema o0pa3oBaHUS dyKapUOT
nyTéM cumoOuoreneza», «Cucrema KUBOM mNpupoabl», «CTpoeHue BHUpPyCay,
«Apomopdo3sl  pacteHuit», «PuHHOQUTH, «OIHOKIETOYHBIE BOIAOPOCIINY,
«MHOTrOKI€eTOuUHbIE BOAOpOCHNY», «Mxu», «llanmopoTHukny, «l'00CEMEHHBIE
pacteHus’», «Opranbl ILBETKOBBIX pacTeHu», «(Cxema pa3BUTUSA KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreitmmey, «KuIlIEUHOMOTOCTHBIEY,
«Ilnockue YEpBUY, «YneHucToHorue, «PBIOBIY, «3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItumey», «Miekonuramomuey, «Pa3Buthe KU3HU B
apxenckou spey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHE KU3HU B
[TAJIE030MCKOMN 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

OGopynoBaHue: TepOapuyd pacTEHHH pPAa3IUYHBIX OTACIOB, KOJUICKIIUN
HACEKOMBIX, BJIAXHbIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMH
WIJIOKOKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ W 3BEpeu,
KOJUICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJISDKHM OpPraHUYE€CKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopnasi padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOr0 CUHTE3a OPraHUYECKUX COSAMHEHUN B
NEePBUYHON aTMochepey.

JlaGopaTopHass pabora «/3ydyeHue M OINKCAHUE MCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne 0COOEHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue ocCOOEHHOCTEHN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema . [IpoucxoxaeHue 4eJJ0BeKa — AaHTPONOIeHe3

Paznensl u 3agaum anTponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTABICHUM O MPOUCXOXKJICHUM 4elIOBeKa. Penurunosnbie
BO33peHUsl. COBpEMEHHbBIE HAYYHbIE TEOPHUHU.

Cxo0cTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUECKOE MOJIOKECHUE YETTOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3H0JI0r0-OMOXUMHUYECKUE,
noBegeHYeckre. OTIMYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JBrxymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTMYECKUE, COIHAIIbHBIE.
CooTHolIeHHEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.



OcCHOBHBIE CTaJWH AHTPOIIOTeHE3a. PaHHME 4YenmoBEeKOOOpas3HbIE O00E3bsIHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHUBI — OOIIIME TIPEAKN YeI0BEKOOOPa3HBIX 00€3bsSH U
Mo/1e. ABCTPAJONUTEKN — ABYHOTHE NMPEAKU JIOACH. UeloBEK yMEIbli, MepBbIe
M3TOTOBJIEHUS OpyAuM TpyAa. YemoBeK MPSMOXOMAIIMN U MEPBBIM BBIXOX JIFOACH
3a  mpenenslt  Adpuku. UYenoBexk rednenbOeprckuii  —  OOMMIT  TIPEIOK
HEaHJIEPTaIbCKOTO0 YEJIOBEKA M YEJIOBEKa pa3yMHOro. YeloBeK HEaHAEPTAIbCKUI
KaK BHJ JIIOJIEW XOJIOJHOTO KiMMara. YeloBeK pa3yMHBII COBPEMEHHOIO THIIA,
J€HUCOBCKUW YEJIOBEK, OCBOECHHE KOHTHMHEHTOB 3a mpenenamu AQpuku.
[TaneoreneTrka 1 NajaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOr0 4esoBeka. EcTecTBeHHBI OTOOp B MOIMYJISIIIUSIX
yesioBeka. MyTaluuoHHBIN Tpouecc U noaumopdusMm. [lonmynsuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d3PQPEeKT OCHOBATENs» B MOMYISALUIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckue pacbl. [lonsatne o pace. bosbline pachel: eBporeouHas
(eBpaswmiickas),  aBCTpajo-HETpougHas  (9KBaTOpuajibHas),  MOHTOJOWJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceieHuss 4YeloBeKa IO IUIaHeTe.
EnunctBo  uyenoBeueckux  pac. HaydHas  HECOCTOSTENBHOCTH — pacusMa.
[IpucnocoOeHHOCTh YeoBEKa K Pa3HbIM YCJIOBHUSIM OKPYKArOIIeH Cpepbl.
Bnusnue reorpaduueckoil cpeapl u Apelida reHOB Ha Mopdoioruio U
(bU3HOJIOrUIO YETIOBEKA.

MexaucCUIUIMHApHBIE ~ METOAbl B (u3uYeckoi  (OMOJOTHYECKON)
AQHTPOMOJIOTMHM.  ODBOJIOLMOHHAS  AHTPOINOJOTHUS U [AJ€0aHTPONOJIOTHS
YeJIOBEUECKUX MNomyisiuui. buocouuanbHble McCaeAOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanre KO3BOMIOLMH OMOIOTMYECKOr0 M COLUAIBLHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapBuH, JI. JIuku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJbl aHTPONOJIOTUNY, «['0JTOBHOW MO3I YEIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb», «CKENeT 4YeloBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUITBI aHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpainonutek», «YenoBek ymenslid», «YenoBek
npsaMoOXoAsaniy, «JlenucoBckuii uenoek» «Heanaepranbupy, « KpoMaHbOHIBD,
«ITpenku yenoBekay, « Tanbl 3BOTIOLNN YEITOBEKa», «Pachl 4ETOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IIPEAMETOB MaTepUalibHOU
KyJbTypbl TIPEAKOB  4eJIOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU M OUOJEHCKUMU CHOKETaMU TPOUCXOXKJCHHUS YEJIOBEKa,
(doTorpaguu HaxoJI0K HCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BEKa, MOJEIIb
yeperna 4YeJoBE€Ka W uepena IIMMIIaH3€, MOJIeNb KHUCTH YEJIOBEKa U KHUCTHU
MIMMIIaH3€, MOJICIIM TOPCa MPEAKOB YEJI0BEKA.



JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHne 3KOJIOTMYECKUX aJanTalui YEJTOBEKa.

Tema. Jkojiorusi — Hayka O B3aHMOOTHOUICHHUAX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxk/ieHne U pa3BuTUE dKojoruu B Tpyaax A. 'ymbGonsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3amauun
9KOJ0THH. CBSI3b DKOJIOTHUU C APYTUMHU HAYKaMHU.

Metonbl 3kosoruu. lloseBble HaOMOIEHHA. DKCHEPUMEHTBHI B 3KOJIOTHMH:
OpupoAHbIe M JabopaTopHble. MozenupoBaHue B O3KOJOTUH. MOHHUTOPUHT
OKpY’Karolen cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00JIHHBIM.

3Ha4eHUE DOKOJIOTMYECKMX 3HAHWW i1 YeJOBEKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeaoBedecTBa ¢ npupoaoin. dopmupoBaHue
AKOJIOTHYECKOMN KyJIbTYpPbI U SKOJIOTHUYECKON IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. ['exkenb, A.
Tencnu, B. H. Cykau¢s.

Tabnuupel u cxembl: «Pasznensl skojorum», «Metonbl skomorum», «Cxema
MOHUTOPHUHIA OKPYKAKOLIEN CPEIBDY.

JlabGopaTopHas padora «3yuenue METOJ0B AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema . Oprann3msl 1 cpeaa 00MTAHUA

Dkonoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: A0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornueckux ¢akrtopoB. [IpaBmio muanmmyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpraHU3MBI.

AOuoTtnueckue ¢akropel. CBeT Kak 3Kosoruueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHUYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX II0 OTHOILIEHHIO K cBeTy. CurHanbHas poJib CBETA.
DoTONEPUOAN3M.

Temneparypa kak skosioruueckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skosnoruueckuil ¢akrop. I[lpucnocoOnenus pacreHuid K
nojjiep>kanuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojzie. [IpucnocoGnenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIIHAs, MOYBEHHAs,
rlyOMHHAasT  TOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE



0COOEHHOCTH cpell oOuTaHusi opraHu3mMoB. [IpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. Buemnue u BHyTpeHHUE putMmbl. CyTOYHBIE U
rofuyHbie puUTMbI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCJIOBUM KU3HU.

Kuznennsie Qopmel opranusmoB. llonste o Ku3HeHHOW (dopme.
Kuznennoie POpMbI paCTEHUMN: IepEBbs, KYCTApHUKHU, KYCTApHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0HOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buotnueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aMO/ICHICTBUM:
KOHKYPEHITUSI, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus,
MyTyaJiu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJIeOHN4ecTBO). HeTpoduueckue
B3auMoneicTBus  (Tommueckue,  (Qopuueckue, (pabpuyeckue).  3HaAUCHHE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUI KOHKYPEHTHOT'O UCKITIOUCHHUS.

JlemoHCcTpanuun

Tabmuiel 1 cxeMbl: «Dxomoruueckue (akTopb», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOLICHHIO K CBETY», « T€mnoKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIC», «DU3MONOTHYECKHE aJanTaluu
KUBOTHBIX», «Cpeapl o0OWTaHUS OpraHuU3MOBY», «bHOIOTHUECKHE PUTMBDY,
«Kuznennble  Gopmbl  pacteHuity, <« KuzHeHHBIE  (QOPMBI  KUBOTHBIXY,
«IKOCHCTEMA HMIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenu
NUTaHus, «XulHudecTBoy, «llapasutusm», «KoHkypenmus», «CuMOu03»,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTEHUW M SKUBOTHBIX, MPUCIOCOOICHHBIX K
BJIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (akTOopoB, repOdapuu CBETONIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIMH TETUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydelia MTUIl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpodutam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHUs] JaHHBIX TPYII, KOJUICKIIMU >KMBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repObapu ¥ KOJUIEKIIMM PACTEHUH U JKUBOTHBIX, OOJQJalOIINX 4YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HU, TepOapuu u
KOJUIEKIIMM PACTEHUN U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3ITUYHBIX OMOTHYECKUX B3aUMOICHUCTBUSIX.

JlaGopaTtopnasi paGora «BbIsBICHHE MPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi padora «BpIsBiIeHHE MPUCIOCOONCHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».



JlabopaTopHasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pACTCHHHA W3
Pa3HBIX MECT OOMTAHUS.

Tema. IKoJ10rMsi BUAOB M MOMYJISA NI

OKOJOTHYECKUE  XAPAKTEPUCTUKU  MOMYJISIIUH. [Momymamusa ~ kax
Oounonornyeckas cucreMa. Poib HEOTHOPOTHOCTH Cpelibl, (pu3ndecKkux 6aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysanui. OCHOBHBIE TIOKAQ3aTE€NIW MOMYJALMU: YHUCIEHHOCTb, IIOTHOCTb,
BO3pacCTHAasi M IIOJOBasl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKoJsioruyeckast cTpykrypa nomyssinquu. OIeHKa YUCJIEHHOCTH MOIMYJISIUU.
JlvHamuyKa monmyssnuu UM €€ peryiauus. bUOTHYECKUN IMOTEHUMA IOIYJIALUY.
MoaenvpoBanue TMHAMHUKA NOMYJsinun. KprBbie pocTa YUCIEHHOCTH MOMYJIALUH.
KpuBble BbDKMBaHUSA. Perymnsius YWCICHHOCTH MOMYJSALUNA: Poiib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIMX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUOB (T- U
K-ctparerun).

[lonsitue 00 sKkonormyeckoil Huie Buaa. Mectoobutanue. MHoromepHas
MoJzenp sKkosornyeckon Humm JIk.JM. XatumHcona. Pa3smepsl 3konornueckoun
Huy. [loTeHunanbHas U peain30BaHHAS] HULIH.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJIOTUYECKAE YIKBUBAIICHTHI.

3aKOHOMEPHOCTH TOBEAEHUS W MUIpAIMi >KUBOTHBIX. buomornueckue
WHBA3UU YY>KEPOJHBIX BUOB.

JdemoHcTpanuu

IToptper: k. Y. XaTunHCOH.

Tabmuier M cXembl: «DKOJIOTMUECKHE XapAaKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHple  mupaMuibl
nonyasanun», «CKOpPOCTh  3acelieHusT TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorndeckor Humu [Jx. Y. Xatuunconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJICKITMH )KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGieHus ceMssH  pacTeHHH K
PAaCCETICHUIOY.

Tema. Jkoji0rus cooduecTB. IKOJIOrMYECKHE CUCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3u MEXIy
OpraHu3MaMH B OHOIIEHO3E.

OxocucteMa kak oTkpbITas cucrteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue 1enu u ceTtu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOcHcTeMax. KpyroBopoT BEIIECTB U OTOK SHEPIUU
B DKOCHCTEME.



OcHOBHBIE  TIOKa3aTelW  JKOCHUCTEMBbl. buomMacca ©  MPOAYKIIHS.
DKOJIOTUYECKHUE MMUPAMU/IBI YHCesl, OMOMACCHI U SHEPTHH.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu.
HampaBneHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKmeccuu. [lepBuuHbie U
BTOPHYHBIE CYKIIECCHM W WX MPUYUHBL. AHTPOINOTeHHBbIC BO3JEHCTBUS Ha
cykneccun. KiimmakcHoe coobmiectBo. bruopasHoobpasue u moaHoTa KpyroBOpoTa
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.

[Ipuponanbie 3K0CUCTEMBI. JKOcUcmeMbl 03Ep U pek. IKocucmemvl Mopetl u
oKeanos. IKxocucmemvl MYHOp, 1€C08, CMeneli, NyCMmblHtb.

AHTpOTIOTEHHBIE JKOCHUCTEMBL. ATpPO’KOCHCTEMa. ATpOIeHO03. Pazmmuums
MEXIy aHTPOIIOTCHHBIMH M MIPUPOTHBIMHU YKOCHUCTEMaMHU.

VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dropa u dayna. CuHaHTpomm3aiusi TOpOJACKoW QayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpOIKOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3ggexma u 6udo8-20ughukamopos (Kiurouegvix
8u008) 6 pynkyuoHuposanuu skocucmem. IlepeHOC FHEPTHUM U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3acpA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOP2aAHUIMEHHOM, OP2AHUZMEHHOM, NONYJAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbL  DKONOSUYECKO20 — HOPMUPOBAHUS — AHMPONO2EHHO20 — BO30€lCMEUS.
MeTo/1010THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHCcTpanumn
[Toptper: A. JIx. Tencau.
Tabmuust u cxembl:  «Crpykrypa  OHoLeHO3a»,  «DKocucTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjeca», «DyHKIMOHAIbHbIE
IPYIIbl OPTaHU3MOB B 3KOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MHUPAMUJIA TUCEID),
«IKonoruyeckas nupamusia OMOMacchDy, «IKOJOTUYECKAs] MUpaMuaa SHEPTUN»,
«O0pazoBanue 6osoTay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mnocie
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsr ypObosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJIEhb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnass padora «M3ydeHue paszHooOpaszusi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).



IKCKYpcHsl «IKCKYpCHsl B TUIIWYHBIA OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKypcusi «DKCKYpCHUsS B arpodKoOCHUCTeMy (Ha TOJ€ WM B TEIJIMYHOE
XO03SUCTBO)».

Tema . buocdepa — rinodanbHas IKocucremMa

buochepa — obOmemnanerapHas o6ojouka 3eMiIH, TJ€ CYIIECTBYET WIH
CyllecTBOBaja U3Hb. PazBuTue npejacrarieHuid o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uocdeps! u e€ cocrtan. Kupoe
BEIECTBO Onochepsl v ero PyHKIUH.

3aKOHOMEpPHOCTH cyuiecTBoBaHusi 6uocheprl. OcobeHHocTu 6uocdepsl Kak
ri100abHOM 3KocHCTeMBbl. JJuHaMuueckoe paBHoBecue B buocdepe. KpyroBoporsl
BEILIECTB U OMOT€OXMMHMUYECKUE LUKIBI (YIiiepoja, a30Ta). PUTMUYHOCTH sIBICHUI
B Onocdepe.

3oHanpHOCTh Ouocdepsl. Ilonstue o Ouome. OCHOBHbIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEIIaHHbIC U IUPOKOJIUCTBEHHBIE JIeca, CTEIH, CAaBAaHHBI,
MyCThIHU, TPOMUYECKUE JIECA, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U )KUBOTHBIHN
MHUp OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAIA U
onochepHbIX PyHKIUH.

JlemoHCcTpanumn

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

Tabnuuer u cxembl: «I'eocdepsl 3emin», «KpyroBopor azora B mpupoje,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kuciopoga B MpUpOIE»,
«KpyrosopoT Boasl B mpupozae», «OcHOBHblE OMOMBI cymmn», «KimMarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemannsiii jgec», «IIIupokoIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema . UesioBek 1 OKpyKa0OLIas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpUYUHBL. Bo3aeilcTBue uenoBeka Ha
ouocepy. 3arps3HeHwe BO3IyIIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIA M KMBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXpaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansembie npupoganbie Tepputopun (OOIIT).
borannyeckue cajpl U 300JI0TMYECKUE TAPKU.

OCHOBHbIE TPUHIUIIBI YCTONYMBOTO PA3BUTHUSI YEJIOBEYECTBA U IMPUPOJBIL.
PanvonanbHO€ ~ MPUPOJOMNONB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOTO



pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TIJI00abHBIX HSKOJIOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIE MOCIEACTBUS.

Pa3BuTHE METOJOB MOHUTOPWHITA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcoi.
Hayuonanoueie ungopmayuonuvie cucmemsi, obecneuusarouwue O00Cmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U 9dKkocucmem. (OcHOBbl
aKopeadbunumayuu dKocucmem U cnocob6os 00pvbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxyus mopckux u HazemMHulx 3KOCUCTEM.

JdeMoHcTpanuu

Tabmuupr u  cxembl:  «3arpsizHeHHe  atMmocepb»,  «3arpsi3HEHHE
ruapocepsl», «3arpsi3HeHue nouBb», «llapHukoBbll  3pdexT», «Ocobo
OXpaHsieMbIe MPUPOJIHBIE TEPPUTOPUNY, «MOAEIN yIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIeMbIX pPACTeHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanun, KpacHol KHUTH peruoHa



3. TEMATUYECKOE IINTAHUPOBAHUE

10 xaacc
KoaunyecTBO 4acoB
Ne | HaumeHoBaHmue pa3jie/ioB u JIeKTPOHHBbIE (HU(POBHIE)
Konrpoasnsl | IIpakTHyeckue
n/n | TeM MporpaMMal Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoThI padoThI
1 Beenenne 3 1 https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
Pazzeinl. Buosornyeckune cucreml: 59 https://resh.edu.ru/subject/5/10/
KJIETKA, OPraHM3M . https://foxford.ru/wiki/biologiva
2 MornekyJibl ¥ KIETKU 12 ) https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiva
3 Knetounsie CTpyKTYypbl ¥ UX (pyHKIHH 6 4 https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
4 O6ecnetieHHe KJICTOK 1 opraHusmMa 3 https://resh.edu.ru/subject/5/10/
SHEpruen https://foxford.ru/wiki/biologiya
S Hacnencrsennas nndopmais u 14 https://resh.edu.ru/subject/5/10/
pcaln3aliid €€ B KICTKE https://foxford.ru/wiki/biologiya
6 MuausnzyanbHoe passuTie 1 12 https://resh.edu.ru/subject/5/10/
PasMHOXKCHHUC OPIraHM3MOB https://foxford.ru/wiki/biologiva
Pa3pen2. OcHOBHEIE
3aKOHOMEPHOCTH 46
HACJEJCTBEHHOCTH U U3MEHYNBOCTH
7 OCHOBHBIE 3aKOHOMEPHOCTH SBJICHHUH 14 ) https://resh.edu.ru/subject/5/10/
HACJICICTBEHHOCTH https://foxford.ru/wiki/biologiya




8 OCHOBHBIC 3aKOHOMEPHOCTH SBICHAH https://resh.edu.ru/subject/5/10/

M3MCHIHBOCTH 12 2 https:/foxford.ru/wiki/biologiya
9 I'eneTirieckue OCHOBEL 10 https://resh.edu.ru/subject/5/10/
UHIUBUNYaIbHOTO Pa3BUTHS https://foxford.ru/wiki/biologiya
10 I'enernka yenoBeka 10 1 https://resh.edu.ru/subject/5/10/
https://foxford.ru/wiki/biologiya
HpOMe)KyTO‘IHaﬂ arTrecranumus 1
Bcero 3a roa 12
11 KJIACC
Koumn4yecTBo yacos
Ne HaumeHoBaHue pa3jie/ioB JyieKTpOHHBbIE (IU(PPOBHIE)
Kounrpoabnsbie | IIpakTudeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTeibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/subject/5/10/
Pazpnen 1. IBosronnus (61) https://foxford.ru/wiki/biologiy
a
JlomecTuKkamus u ceneKIus 8 https://resh.edu.ru/subject/5/10/
1 https://foxford.ru/wiki/biologiy
a
Teopus sBoMIOIINY. 8 https://resh.edu.ru/subject/5/10/
2 CBuaeTenscTBa 3BOIIOIUN https://foxford.ru/wiki/biologiy
a
3 DakTopbl HBOTIOIUU 22 2 https://resh.edu.ru/subject/5/10/




https://foxford.ru/wiki/biologiy

a

BosnukHoBenue u pazsutue | 9 https://resh.edu.ru/subject/5/10/

4 KU3HU Ha 3emiie 1,5 https://foxford.ru/wiki/biologiy
a

Bo3nukHoBeHue u pazputue | 8 https://resh.edu.ru/subject/5/10/

5 YeJioBeKa - aHTPOIIOTEeHE3. 1 https://foxford.ru/wiki/biologiy
a

JKuBast matepus kak cucrema | 6 https://resh.edu.ru/subject/5/10/

6 https://foxford.ru/wiki/biologiy
a

Pa3nen 2. OpraHu3msl B https://resh.edu.ru/subject/5/10/

IKOJIOTHYECKUX CHCTeMAaX https://foxford.ru/wiki/biologiy
(40) a

Opranusmsl 1 okpyxatomiast | 14 https://resh.edu.ru/subject/5/10/

7 cpena 2 https://foxford.ru/wiki/biologiy
a

Coo0b11ecTBa U SKOCUCTEMBI 12 https://resh.edu.ru/subject/5/10/

8 1 https://foxford.ru/wiki/biologiy
a

buocpepa 8 https://resh.edu.ru/subject/5/10/

9 https://foxford.ru/wiki/biologiy
a

buonornueckne 0CHOBBI 6 https://resh.edu.ru/subject/5/10/

10 OXpaHbI TIPUPOJIBI https://foxford.ru/wiki/biologiy

a




Pe3epBHoe Bpemst

Bcero 3a roa

102

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

7.5




