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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenmery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero ooOiero odpa3oBaHus pa3paboTaHa 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 MOJIOKEeHUM (PenepanbHOii paboueit mporpaMmMbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriayOn€éHHoro ypoBHsA uzyudenus (10-11
KJIACChI) SIBISIETCSI OJTHUM W3 KOMIIOHEHTOB mpeAaMeTHO# obnactu «EctecTBeHHO-
HayuHble mpeamete». CormacHo mnonoxenusM @OI'OC COO mnpodunbHbIe
y4eOHbIe MpPeaMEThl, U3ydyaeMble Ha YIIIyOJIEHHOM YPOBHE, SBJISIFOTCS CIIOCOOOM
muddepeHmanu  00yd4eHUs] Ha YpOBHE CpeIHEro oOiiero oOpa3oBaHUs U
NpU3BaHbl OOECTIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIbIA W3 OTUX YYEOHBIX TMPEIMETOB JOHKEH OBbITh OpPUEHTUPOBAH Ha
MPUOPUTETHOE pEIICHNE O00pa30BaTEIbHBIX, BOCIUTATENbHBIX U Pa3BHBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouuxcsi U CTUMYJUPOBAHUEM
UHTEepeca K KOHKPETHOM O0JIaCTM HAay4HOTO 3HAHHUS, CBSI3aHHOTO C OHOJOTHEN,
MEIUITMHOM, SKOJIOTHUEHN, TICUXOJIOTUEN, CHIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma nmo yueOHOMy mnpenmery "buosoruss" naér mpejactaBieHHE O
Henu U 3ajadax u3ydeHwst ydeOHoro mpenmera «buornorus» Ha yriayOnéHHOM
YpOBHE, OIpesesieT 00s3aTeNbHoe (MHBApUAHTHOE) IPEIMETHOE COJIEpKaHue, €ro
CTPYKTYpUpOBaHME TIO pa3ieliaM M TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEHIyeT TMOCIe0BAaTeIbHOCTh HM3yUeHUS Y4eOHOro Marepuaia C Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOTO mpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEW oOyuatomuxcsi. B mporpamme 1o Ouonoruu
peaN30BaH MPUHIUIN MPEEMCTBEHHOCTH C U3Y4YeHHMEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Oyiarojaps 4YeMy  IPOCMATpUBAETCS
HANpaBJIEHHOCTh HA TMOCJIEIYIOIIee pa3BUTHE OWOJIIOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEACTaBICHUI O 370pOBOM 00pasze >KHU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKarolled mpupoaHou cpeae. B
nporpaMMe Mo OWOJIOTHM TakXKe TMOKa3aHbl BO3MOXHOCTH y4eOHOTO IpeamMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHbIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHUus U B
GbOpMUPOBaHWN OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIHHOW  JEATEIBHOCTH
oOyy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OHOJIOTHYECKOro oOpa3oBaHUs Ha
YPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooiiero oO0pa3oBaHMUs
3aBeplIaeT OuoJIOrMYecKoe o00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha
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pacIFipeHue U yriiyoJieHne 3HaHWN 0OydYaronuxcsi O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJISIDHOM M KJIETOYHOW OWOJIOTHH, YMOPUOIOTUU U OUOJIOTHU Pa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, IBOIIOIIMOHHOTO YYEHHS U 3KOJOTHH.

N3yuenue ydeOHoro mnpeamera «buosorus» Ha yIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HAa TOATOTOBKY OOYYaIOIMUXCA K TOCIEAYIOIMIEMY TMOTyYESHUIO
Ouonornyeckoro  0o0Opa3oBaHMs B By3aX W OpraHU3alUsIX  CPEIAHEro
npodeccruonanbHOro oopa3zoBanusa. OCHOBY €ro CoAep X aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YUYCHUH  OOyYarOUUMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX Pa3JejaoB OMOJOTHMH HA YPOBHE OCHOBHOTO
obmero o6pazoBanusi, B 10—11 kimaccax 3TH 3HAHUS TOJNYyYarOT pa3BHUTHE. Tak,
pacuIupeHbl U YyriayOJieHbl OHOJIOTMYECKHUE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME€ 4YeJIOBEKa, OOUIMX 3aKOHOMEPHOCTAX >KHU3HH,
JIOTIOJTHUTENIPHO BKJIFOUEHBI OMOJIOTUYECKHUE CBEICHUSI PUKIIATHOTO ¥ TIOUCKOBOTO
XapakTepa, KOTOPble MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3zmokHA Takke HMHTErpamnusi OMOJOTMUECKUX 3HAHUM C
COOTBETCTBYIOIIIMMHU 3HAHUSIMU, IMOJTYUYCHHBIMH OOYYAIOIIUMUCA TPU H3YUYECHUU
bu3uKY, XUMUH, Teorpadi 1 MaTEMAaTHKH.

CtpykTypa mporpamMmbl 1o y4yeOHOMYy mnpeamery "buosnorus" orpaxkaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJAXOJbI K H3YYEHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JISl AKUBBIX
CHUCTEM PAa3HOTO YPOBHSI OpraHU3allly, 3BOJIIOIMU OPraHUYECKOro Myupa Ha 3emuie,
COXpaHEHHUs1 OHMOJIOTMYECKOro pa3HooOpa3us 1utaHeTsl. Tak, B 10 kmacce
M3Yy4aloTCd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrHH, 3MOPHOJIOTHH U
OMOJIOTUU PA3BUTHSI, TEHETUKU M CEJICKIUH, OMOTEXHOJIOTUU U CHUHTETHYECKOM
OMONOTHY, AKTyaIM3UPYIOTCS 3HAHUS OOYyYaloImUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs 3BOIIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUHU U yYeHHUe 0 Ouocdepe.

VYueOHblii mnpeamer  «buonorus»  Opu3BaH  O0ECHEYUTh  OCBOCHHE
O0OyJarOIIMMUCST OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, IPUHIIMIIOB U TIPaBUII,
JeXKAaIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOT000pa3uM M OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOIyJISIuH,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTUXKEHUSIX, COBPEMEHHBIX
WCCJIEIOBAHMSIX B OMOJIOTHH, IPUKIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[7s
pa3BUTHS U TONJEPKAHMS HHTEpeca OOy4aroluxcsi K OWOJIOTMH Hapsiay Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIIEHUS U Pa3BUTHS
TOWM WJIM WHOW 00JacTH OMOJIOTHM, BKJIQJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B pELICHUE BAKHEHUIITNX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.
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Lens uzyuenus yueoHoro mpeamera «buonorus» Ha yriayOoaéHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIUMHCS  3HAHUSIMH O  CTPYKTYpHO-(YHKIIMOHATHHOM
OpraHM3allid J>KUBBIX CHCTEM pAa3HOTO paHra © NpuoOpeTeHHe yMEHUi
MCITI0JIb30BaTh 3TU 3HaHUSA B (POPMHUPOBAHUU MHTEpECa K ONpeaeia€HHOU 00nacTu
po(ecCHOHaNBHON NIeATeTLHOCTH, CBSI3aHHOM € OHMOJIOTHEW, WIH K BBIOOPY
y4eOHOT0 3aBeICHUs JIJIsl TPOIOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne T1iend u3ydeHuss y4deOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIeYMBAETCS PELIEHUEM CIIETYIOIUX 3a4au:

OCBOEHHE O0OYYaIOIIUMHUCSA CHCTEMbI OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIIETIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
MpaBHUIIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3uu M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIeH03, Onocdepa); O BELIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAKOMJIEHHWE OOYYalomIMXCs C METOJaMU TIO3HAHWS JKUBOW MPHUPOJIBL:
UCCJEI0BATEIbCKUMU  METOJaMU  OMOJIOTMYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTUH, HMOPHUOJIOTUM U OWOJOTUM pPa3BHUTHs, TEHETUKH W
CEeJICKIIMM, OWOTEXHOJOTMU U CHUHTETHYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEILHOTO  TMPOBEACHHUS  OMOJOTHYECKUX
uccleIoBaHul B J1abopaTopur W B mOpupoae (HaOmoAeHue, HU3MEPEHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHHUE);

OBJIaJIcHHE OOYYarOUIMMUCS YMEHHUSIMHU: CaMOCTOATENbHO  HaXOAWTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTMUYECKYI0 HH(POPMAIIMIO; TOJTH30BATHCS
OMOJOTMYECKONM TEPMUHOJIOTHEN M CUMBOJIMKOM; YCTAaHABIMBATh CBSA3b MEKIY
pa3BUTHEM OHOJOTMM M COLMAIBHO-IKOHOMUYECKUMH U  IKOJIOTUYECKUMU
npoOiieMamMu 4eJIOBEYeCTBa; OILEHUBATH IOCIEICTBHUS CBOCH JEATEIHHOCTU TIO
OTHOILICHUIO K OKpY’KalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAlOLIMX  JIOJIel; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriiakTUK WHGEKITMOHHBIX 3a00JI€BaHNM, TpaBUiIa TOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Y 00y4aIOIUXCS MHTEIIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOIlECCE 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
WCCIICIOBAaHUSIMH B OWOJIOTHUH, pEIIaeMBIMH €0 TpobdiIeMamMH, METOI0JOoTHEH
OHOJIOTUYECKOTO UCCJIEI0BAHMS, MIPOBEICHHUS AKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOAEITUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;
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BOCIHTAaHHE Yy 00YyYaIOIMXCs IEHHOCTHOTO OTHOILEHUS K KHBOW IPUPOJIE B
IIEJIOM U K OTJENbHBIM €€ 00BEKTaM U ABJICHUSIM; (DOPMUPOBAHHE IKOJIOTHUECKOM,
TF€HEeTUYECKOM TpPaMOTHOCTH, OOIIEH KyJIbTypbl TMOBEAEHUS B MPUPOJE;
MHTErpallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

npuobpereHne  OO0y4arolMMHCS  KOMIETEHTHOCTH B pallMOHaJIbHOM
PUPOAOIIONIB30BAaHUU (COOMIOJICHUE TMPaBWJI TOBEACHUS B NPHUPOJAE, OXPaHBI
BHJIOB, SKOCUCTEM, OHMOC(hEephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37]0POBbS
OKpYyXXarolmux Jrojed (coOmromeHuss Mep nOpouiakTuku — 3a00JieBaHUM,
o0OecrieueHrne O€30MaCHOCTU >KU3HEAEATEIBbHOCTH B UPE3BbIUAWHBIX CHUTYaIUSIX
OPUPOAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO3JaHME€  YCIOBMM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOyYarolUMHUCH
WHIUBUYAJIbHOU o0Opa3oBaTeIbHOMN TPACKTOPUHU, CIIOCOOCTBYIOMICH
nocieaymneMy npodecCuoOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
VMHUBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTAMHU PErHOHA.

OO0111ee YyncIo YyacoB, OTBEICHHBIX HA M3y4Y€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpPOBHE cpeaHero obmiero oopa3zoBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 ygaca (3 yaca B Heemro).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyUYeHHs] OMOJIOTUU
OCYULIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACpPKAaHUS M HAIpPABICHHOCTH Ha
OpOAODKEHHEe OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(ecCUOHAIBLHOTO U BBICIIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUU Ha YIITyOJIEHHOM ypOBHE
ABJIIETCS. MPOBEJECHUE JTA0OPATOPHBIX M MPAKTHUYECKUX pabor. Taxke ywactue
00y4aroluxcs B BBIIOJHEHUH MPOEKTHBIX U y4eOHO-HCCIEA0BATEIbCKUX padoT,
TEMaThKa KOTOPBIX OMNpENENsIeTCS Y4YUTEJIeM Ha OCHOBE  HUMEIOIIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.
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COILEPKXAHUE OBYUYEHUA
10 KUIACC

Conepxxanue mporpamMMmsbl, BBIAEIECHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utorooi arrecrauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouosiornu.  buojornueckue HaykM M U3y4yaeMble UMM TPOOJIEMBI.
OyHIaMEHTaJIbHbIE, TMPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIEIOBAaHUS B
OHoIOTHN.

3HaueHue OMoNOruu B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. Ilpodeccun, cBszanHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHU B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHUHE, CEJIbCKOM XO35UCTBE,
MIPOMBILIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apBus,
VY. TI'apseui, I'. Mennens, B. U. Bepuanckuii, 1. 11. IlaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIxk. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsi3b OMOJOTMM C JAPYTMMH HaykamMuy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YeHHUE

XKupbie cuctemMbl Kak mnpeaMeT wu3ydeHus Ouosoruu. CBOWCTBA IKUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEJIOCTHOCTD,
CI0XXHOCTh U YIOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISIPDHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHW3MEHHBIN, MONYJISIITUOHHO-BUOBOM, AKOCHCTEMHBII
(buoreouenotuueckuit), oOuochepusiii. Ilpoueccel, npoucxonsduie B KUBBIX
cuctemax. OCHOBHbIE TpHW3HAKH >XWUBOTO. JKW3HBH Kak (opma CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ’KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3aluu.

N3ydenne kuBbIX cucteM. Meroasl Ouosiorndeckor Hayku. HaOmronmenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llondarue o 3aBucUMOn u
He3aBUCUMOM mniepeMeHHOW. [lmanmpoBanue »skcnepumenta. IloctaHoBka n
npoBepka rumnote3. HyneBas rumote3a. [loHsitue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux gaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKaXXEHUS PE3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTHCTUYECKOTO TECTA.

JdemoHcTpanuu
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Tabauubsl U cxeMbl: «OCHOBHBIE NpHU3HAKU KU3HUY, «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATepUN», «YPOBHU OpPraHU3alll >KUBOH
npuponab», «CTpoeHHne MXWUBOTHOW KIETKW», «TKaHM KHBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepar, «Metoasl
W3YUYECHHUsI )KUBOM IIPUPOIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE i IPOBEICHHUS
HaOJII0ACHUH, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp3oBaHue pa3auyHBIX METONOB IPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs e€AMHMIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBans,
M. Ilneitaen, P. BupxoB). OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM KJIETOYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUYEHbIX aTOMOB, Au(depeHunanbHoe
HeHTpu(dyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. H3yueHue ¢huxcuposannvix
K1emok. DIEeKTpOHHAasT MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. llInelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopus pa3BUTHSA METOLOB MUKPOCKOIUI.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHONOrUU
(xpomarorpadus, anexrpodope3, auddepeHimanbHoe eHTPUGYTUpPOBaHUE,
[ILIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKu

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMHUKPOIIEMEHTHI.
Boma m €€ ponp Kak pacTBOPUTENS, PEAreHTa, Y4acTHE B CTPYKTYPHPOBAHUHU
KJIETKH, TEIUIOperysiuuu. MuHepaiabHble BElleCcTBa KIETKHU, UX OHOJOrHYecKas
poJib. PoJjib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BeIIECTBAa KIETKU. buosormdyeckne mnogumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuyHas
CTpyKTypa Oenka, NEenTHIHAs CBsI3b. BTopuuHas, TpeTHyHas, YeTBEPTUUHAS
cTpyktypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornyeckue GpyHkimuu 0enkoB. [Ipuonsi.
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VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBI.
OO6mwmii TUIaH  CTpOeHHUS U (PUBMKO-XMMHUYECKHME CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIMHU YTIEBOIOB.

Jlumuael. ['mapodunsHO-ruapododHbIe cBoiicTBa. Kiaccudukanus Iunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormdyeckune GyHKIHH
munuaoB. OO1me CBONCTBAa OMOJIOTUYECKUX MEMOpaH — TeKY4YeCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, MOJYIIPOHULIAEMOCTb.

Hyxnennoseie kucnorel. [JHK u PHK. Crpoenne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cnupayib. MecTtoHaxoxaeHue u ouosorudeckue ¢yukiuu JJHK.
Bune PHK. ®yukunn PHK B kiietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moiiekyie ATO.
buonornyeckue pyukumun AT®. BoccTtaHOBIIEHHBIE TIEPEHOCYUKH, UX (DYHKITNH B
kinetke. [lpyeue muykneosuompugocpamor (HT®D). Cexenuposanue JHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouonorus: OMOXMMHUYECKHUE U OMO(pU3UYECKHE HCCIEeA0BaHUs
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OWOMONEKyl. Mooderuposarnue
CMPYKMypsl U QYHKYULl OUOMONEKYN U UX KOMHIeKcos. Komnbvromepnolil ouzatin u
Op2aHuyecKuii CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JlemoHCcTpanumn

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknus,
@. Canrep, C. [Ipy3unep.

Junarpammel:  «PacnipeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneineHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoamueckas TabnMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CtpoeHue MoOJeKyJibl BOJb», «BemecTtsa B coctaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MoOJEKyJbD, «CTpoeHHe MOJEKY
yrieBoioBy, «CTpoeHue MoJIeKyn JUnuaoBy, «HyKIeMHOBBIE KHUCIOTHI»,
«Ctpoenue Mosnekyabl ATDy.

O6opynoBaHue: XUMUYECKast OCY1a U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJIKOB C MOMOIIBIO KaueCTBEHHBIX
peaKInin.

JlaGopaTtopnass  padora  «JccrmemoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u QyHKIUH KJIETKH

Tunbl KJIETOK: JyKapuoThueckas W mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.
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CtpoeHure MpoKapuoTHYECKOM KiaeTku. KiaeTtounas cTeHka OaKTepuid B apXen.
Oco0OeHHOCTH CTpOEHMsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUUECKUX
KJIETOK. MeCTO U poJib MPOKapHUOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (trazmanemma).  CTpykTypa —IUTa3MaTHYECKOMN
MeMOpaHbl. TpaHCHOPT BEHIECTB 4Yepe3 MIa3MaTHUYECKYyI0 MEMOpaHy: MacCUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIN
akTuBHBIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwuii-
KaJJMEeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTos. Dk30muto3. Kiuetounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuloB.

[urtomna3zma. [uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
KiIeTkdn. OJHOMEMOpaHHBIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYECKas CeTh
(BIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHWe W (yHKIHUH. B3anmMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHE TPaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbI)  SHAOIUIA3MAaTHYECKUI
petukynyM. CekpetopHas QyHkius anmapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvdxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX Ki1eToK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWAbl  KJIETKU:  MUTOXOHJAPUM,  TIIACTHUIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesickosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIUM MHUTOXOHIpUN U miactuj. [lepBuunsie,
BTOPUYHBIE M  CJIOXHBIE  IJIACTUABI  (OTOCHMHTE3UPYIOIIMX  JYKAPHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JEUKOIIIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouapl kietku CTpoeHue M (QYHKIIUU HEMEMOpPAHHBIX
OpraHOHUI0B KJICTKH. PuGocomel. IIpomesicymounvie Qunamenmoi.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpblIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. KneTouHblit
nentp. CTpoeHwe U JBMKEHHUE IKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
muToria3mel.  LleHtpuons. benku, accoyuuposannvie ¢ MuKpouiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapUOILJIa3Ma, SIAPBIILIKH, UX CTPOCHUE U
bynkuuu. Snepueiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCIONOKEHHE
XpOMOCOM B UHTEp(pa3HOM sflpe. Iyxpomamur u cemepoxpomamur. benaku
XpOMaThHa — THUCTOHBI. J[unamuka s0epHOl 00040uKuU 6 mumose. AHoephbiil
Mpaicnopm.

Kinerounsle BkimtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

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

Tabmuupr 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHHWE  pacTUTENIbHOM  KJIeTKW», «CTpoeHue
MHTOXOHAPUW, «S1po», «CTpoeHne NPOKAPUOTHIECKON KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpPENaparbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl 0aKTepUaIbHbIX KIETOK.

JlaGoparopnass pabGora «Jl3yueHne CTpPO€HUA KIETOK Pa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KIETOYHOU MEMOPaHBI.

JlaGopaTtopnasi padora «lcciaegoBaHue IIa3MoJiM3a W JEIUIA3MOJIM3A B
PACTUTENbHBIX KIETKAX).

IIpakTnueckass  padora  «V3ydyeHwe  [OBMKEHUS  LUTOIUIA3MbBl B
PACTUTENbHBIX KIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIeTKe

AccUMUISINSA U AUCCUMUIIALINS — JABE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M rerepoTpodHbIi. YyacTue Kuciopoia B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe ooOecrnieuenune kiaeTku: mnpeBpamieane ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTO
Metabonusma. depmeHTh, HUX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUSI.
Kodepmentel. Otnuuust pepMeHTOB OT HEOPTraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUX BELIECTB B KIETKE. DOTOCHHTES.
AHoKkcueenHblll U OKcueeHHbll omocunme3 y oaxkmepuii. Ceemocoouparowjue
NUSMeHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIaCTOB B IpoLECCe
dborocunTe3a. CBeroBas u TeMHOBas (a3el. Pomoovixanue, Cs, Cs. u CAM-munwvi
gomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BiusHue paznuyHbIX (HAKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HAU€HHE (POTOCUHTESA.

XEMOCHHTES. Paznoob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIIUE OaKTEpPUH, MKEIe300aKTEepUH, CEepOOAKTEpUHU, BOJOPOHBIC
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpoxkeHus. I[IponykTel OpoKeHHMS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH O0JIE3HEH.

AspoOHBIE OPTraHU3MBI. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILCIUIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHIAPUY B
nporeccax ouosorndeckoro okuciaeHus. Lluknuyeckue peakuuu. OKUCIUTEIBLHOE
dbochopunupoBanue. Ouepeus memobpanvoz2o epaduenma npomonos. Cunmes
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ATD: paboma npomonnoi ATD-cunmasel. IlpeumyInecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepes] aHadpOoOHBIM. DPHEKTUBHOCTD SHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanuu

IToptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaacknii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», «IHEPTETUUECKUN 00Men», «buocuuTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMl MHUKPOCKOI, 00OpPYIOBaHHUE JIsi MPUTOTOBJIEHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «l3ydeHue  KaTAIMTUYECKONW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y.

JlabopaTtopnass pabdora «/3yuyenue (epMEHTATUBHOIO paCIICIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIbHBIX U dKUBOTHBIX KIETKAX).

Jlabopatopnass paGora «CpaBHeHuE MpoIEcCOB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiiuu marpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTApPHOCTH B PEAKIIMIX
MaTpUYHOIO CUHTe3a. Peanusanusi HacieacTBeHHOW nHPopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunumsa — wmarpuusdbli cuHTe3 PHK. IIpmHummnsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckot kiemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnopTHeix PHK B OnocunTese 6enka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MPOKapUOT U YKApUOT. Perymsuus akTUBHOCTUM T€HOB y mpokapuor. ['mmoresa
onepona (®. XKaxoo, XK. Mano). Monekynsapnvle Mexanusmvl IKCHPeCCuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomsi 2eHos. Perynsius 0OMEeHHBIX
nporeccoB B kiieTke. Kietounslit romeocTas.

Bupycol — HeksieTouHble (OpPMBI )KU3HU U OO0JIMTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruoaroB. KusHeHuvii Yuki
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, oakmepuopazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, XMBOTHbIX, pacTteHuil. CIIN, COVID-
19, counanbHble 1 MEAULIMHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX OUon0cUuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gpynxyuu d6enxos. Cnocodvl 00cmasKu 1eKapcma.
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JlemoHcTpanuu

IToptpetsr: H. K. Konbuos, . N. IBaHOBCKUIA.

Tabmuiel u cxembl: «buocunre3 Oenka», «['enernueckuit koa», «Bupycoy,
«bakrepuodarm».

IpakTnueckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. ’Ku3zHeHHBIH HUKJ KJICTKH

Knerounsli 1ukia, ero mnepuoabl M peryisiuua. WMurtepdaza u  MuTos.
Oco0eHHOCTH TMpoLecCCOB, MpOTeKawIMX B HHTepdaze. [loaroTroBka KIETKH K
neneHuto.  IlpecuHrerndeckuii  (MOCTMUTOTHUYECKHI),  CUHTETUYECKUH U
MOCTCUHTETUYECKUM (MMPEMUTOTHUYECKUI) epruoabl UHTEPGa3bl.

Marpuunsbiii cunre3s JJHK — permnukanusa. [Ipuauuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJLICIBHOCTb.
Mexanuzm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTun. JMIuiougHeld u
rariougHblid  HaOOpbl  XpoMocoM. ['omosoruyHbie XpomMocoMbl. IlosoBbIe

XPOMOCOMBI.

Jlenenne kineTku — MuTo3. CTaguM MHTO3a W TPOHCXOISAIINE B HHUX
npoueccel. Tunbl Muto3a. Kapuokunes m nurokunes. buonorndyeckoe 3HaueHue
MHTO3a.

Perymsammst mutoTHueckoro mukia kKieTkd. [IporpamMmmupyemasi KiIeTOUHAsI
ru0enb — arnornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggepenyuposku, cmaperus u eudenu kiemox. «lugposas
Kemkay — buoungopmamuyeckue mMooeniu QyHKYUOHUPOBAHUSL KLeMKU.

JlemoHcTpanuu

Tabnmuupel u cxembl: «OKWU3HEHHBIM MUK KIETKH», «Mwutos», «CtpoeHue
xpomocom», «Permukanus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpemapaThl: «MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

Jlabopatopnass  padora  «l3yyeHume  XpomMocoM  Ha  TOTOBBIX
MHUKpOIIperapaTax.

JlaGopaTopHnasi pabora «Ha0ntoieHre MUTO3a B KJIE€TKaX KOHYMKA KOpelIKa
JTyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. CTpoenue u GQyHKIUM OPraHN3MOB

buonoruyeckoe pazHooOpasue OpTaHU3MOB. OOHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJICTOUYHBIE OPTaHU3MBI.

OcoOCHHOCTH ~ CTPOGHHUS U JKU3HENCATCIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJTOHUABEHBIEC OPTaHU3MBI.
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B3auMocBsa3p 4acTeli MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucreMbl opranoB. OpraHusM Kak €IMHoOeE 1eoe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MIOKPOBHAs, MPOBOJSAIIAsA, OCHOBHAs, MexaHuyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIUN 1 pacTioNiOKEeHUs TKAaHEH B OpraHax pacTEeHUH.

TkaHu KXUBOTHBIX M 4YEJOBEKAa. THIIBI KUBOTHBIX TKAHEW: SIMUTEIMAJIbHAL,
COeIMHUTEIbHAs, MbIlIeYHasi, HepBHasg. OcoOEHHOCTH CTpoeHUus, (GYHKIUH U
PacmoJIOKEHUSI TKAHEW B OPraHax KMBOTHBIX U YEIIOBEKA.

Opransl. BereraTuBHble M TeHEpaTUBHbIE OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPIraHOB KXUBOTHBIX U 4esioBeKa. OyHKIMHA OPraHOB U CUCTEM OPraHoOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIbI COCIMHEHHS KOCTEM.

JIBokeHne  OpraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MbI M HACTUU. JIBH)KEHME MHOTOKIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MblmeuHas cucreMa. Pediekc. CkeneTHbie MBITIIBI U UX padoTa.

IIutanue opranuszmoB. IlormomeHue BOABI, YIJIEKUCIOIO Tra3a W
MHHEPAIbHBIX BEHIECTB pacTeHHUsMH. lIuTaHnue >KUBOTHBIX. BHyTpumnonoctHoe u
BHYTPUKJIIETOYHOE nuuIeBapeHue. [IuTtaHue mO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBApUTENILHOTO TpakTa. [lumeBapurensHble kenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue >kuBoTHbIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIEeTKU. KoxkHoe apixanue. JlpIxaTenbHasi MOBEPXHOCTb.
XKabeprnoe u n€rouHoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHas cuUCTEMa 4YelOBEeKa. MeXaHW3M BEHTWIALUU JIETKUX Yy NTUIl U
MJIEKONUTaromuX. Perynsiius nqpixanus. JlpixareabHble 00bEMBI.

TpaHcopT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y XKUBOTHbIX. KpoBeHOoCHass cucremMa W €€ OpraHbl.
KpoBeHocHass cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpalieHus. IBOJIOLHOHHBIE
YCIIOXKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua U e€ peryssuus.

Beigenenne y opranu3moB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokparutenpHble Bakyonu. Opranbl BbiaeneHus. OunbTpanus,
CeKpenus U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PaOOThI OPTAaHOB BBIJEICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENBHONW cucTeMamu. Boienenue y
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MO3BOHOYHBIX KUBOTHBIX U denoBeka. [louku. Ctpoenue u (QpyHKIHOHHpPOBAHHUE
HeppoHa. OOpa3oBaHHE MOYH Y YEIOBEKa.

3amura y OpraHuM3MOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Crnopbl
OakTepuil M UUCTHl MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. CpeacTBa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OosesHeil. IMMmyHHas cuctema denoBeka. KieTouHblld u
rYMOPaJIbHBIA MUMMYHHUTET. BpOoXIEHHBIA M NpPUOOPETEHHBIN crienupruuecKuit
UMMYHHUTET. Teopusi KiIoHaNIbHO-cellekTuBHOro ummyHutera (I1. Opmnux, @. M.
bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3MoB. Posib BpOxKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ peryisiuus |y OpraHmsMoB. Pasgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pasgpaxxumocts u  peryisinus y
pacTeHuil. PocTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepBHas cucremMa u pedrekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIONUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOU CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduekc u
peduexkTopHas 1yra. be3ycioBHbIE U yCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA KMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBs3p HEpBHOW U SHIOKPUHHOW cucTeM. [ umoTtanamo-runoduzapHas
CUCTEMA.

JdemoHncTpanuu

[Toptper: U. I1. I1aBnos.

Tabauubr u cxembl: «OJHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bojopocian», «bakrepun», «lIpocreiimme», «OpraHbl IBETKOBBIX PpacTEHUN»,
«CucremMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacrenuii», «KopHeBblie cuctembl», «CTpoeHue credis,
«CTpoeHre NHCTOBOM IUIACTUHKWY, «TKaHM >KMBOTHBIX», «CKEIET YeIOBEKay,
«IInmeBapurensHas cucreMa», «KpoBeHocHas cucremay», «JlpIxarenbHas

CHCTEMAY, «Hepsnas CHCTEMaY, «Koxay, «MpIreyHast CHCTEMAY,
«BblaenurenbHas CHCTEMA», «OHAOKpPUHHAs cucTeMa», «CTPOEHHE MBIIILbD),
«Ammynuter»,  «KuimieuHomnosocTtHeie», «CxeMa  NUTaHUS  PACTCHUI,

«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX IKUBOTHBIX», «CTpO€HUE TUIPHDY,
«CTtpoeHue mnaHapuny», «BHyTpeHHee CTpoeHHe HOKIeBOoro uepss», «HepBHas
cuctema pbeio», «HepBHag cucrema srymkw», «HepBHas cucrema
npecmelkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaroumx», «HepBHas cuctema yenoBekay, «Peduexcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HAaCEKOMBIX, UTJIOKOXKHMX, *KUBBIE IK3EMIUIAPbl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHMl pa3HBIX OTHAEJOB, BIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyI0BaHUE JJIs JIEMOHCTPALIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacuierieHus KpaxMaia u OeJIKOB o] JeHCTBUEM (PEepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIUU OTBITOB MO U3MEPEHUIO KU3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX ABUKEHHM, MOJIENIM TOJIOBHOTO MO3ra Pa3InYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHre TKaHEH pacTCHUIN».

JlaGoparTopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

JlaGoparTopHasi pabora «/3ydueHrne OpraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHNEe ¥ pa3BUTHE OPraHU3MOB

@opMbI pa3MHOXKEHHUS OPraHU3MOB: Oecriosioe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  MOYKOBAaHUE,  CIOPYISIuS,
(parmMeHTanys, KIOHHPOBAHUE.

ITonoBoe paszmuokeHue. IlomoBble KIeTkW, Wik ramersl. Mehos. Craauu
Mmeiio3a. [loBegenue xpomocom B Mero3e. Kpoccunrosep. buonorndeckuii cMbICi
MENo3a W IIOJIOBOrO mpouecca. Melo3 M ero Mecrto B KW3HEHHOM LHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['ameToreHes y »KuBOTHBIX. [10710BbBIE XKeETE3BI.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe W AMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgpocenes — 00Ha U3 21a8HbIX NPOOIEM IMOPUONOCUM.
Konyenyuss mopghocenos u moodenu mopghoceneza. Craaum >MOpUOreHe3a
KUBOTHBIX (Ha mpumepe jsarymku). Jpobmenume. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIONIUX. 3apOJbIIIEBbIE JUCTKU
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIEroCs 3apojbliia (dMOpUOHAIbHAS WHAYKIHUA).
3aknagka IUIaHAa CTPOEHMSI KMBOTHOTO Kak pe3yJIbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BriusHue Ha 3MOpPHUOHAIBHOE pa3BUTHE PA3TUUYHBIX
(hakTOPOB OKPY>KAIOIIEH CPe/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHblii mepuon. I[Ipsimoe u
HenpsiMmoe paszBuTHe. PaszButne ¢ Meramopdo3oM y OECrO3BOHOYHBIX H
MMO3BOHOYHBIX JKHWBOTHBIX. buoliormyeckoe 3Haue€HHE MPSMOTO0 U HEMPSIMOTO
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Pa3BUTHS, UX PACIPOCTPAHEHUE B MpUPOAE. TUlbl pocTa KUBOTHBIX. PaKTOPHI
PETYJISIUU POCTA KUBOTHBIX U yenoBeka. CTaauu NoCTIMOPHOHATBLHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeka. [lepruoipl onToreHesa yenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKHE MTPOLIECCHI.

PasmMHOXeHne u paszputue pacteHuil. 'amerodur m crmopodur. Meiio3 B
KU3HEHHOM 1MKjIe pactenuil. (OOpa3oBaHue crop B IIpolecce Meio3a.
I'amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHUE CEMEHU.

MexaHHU3MBbl PETYISLNNA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoncTpanuu

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

Tabmumelr 1 cxeMmbl: «BereraruBHoe pa3MHOXeHHE», «THmbl OGecroaoro
pa3MHOXEHUsD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3MHOXKEHUE HBIJIEHBD,
«Pa3MHOXeHue TuaApb, «Mehosy, «XpoMocoMbly, «l'amerorenes», «CTpoeHue
SAMIEKIETKH U criepMaTo3onsia», «OCHOBHBIE CTaAUM OHTOreHe3ay, «lIpsMoe u
HenpsiMoe pasButue», «Pa3zButne wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3Butne narymkmn», «JIBOMHOE OIJIOAOTBOPEHHE Y ILIBETKOBBIX PACTEHUN»,
«CtpoeHne ceMsaH OJHOIOJIBHBIX U ABYJOJIBHBIX PACTCHUW», «KU3HEHHBIM LUK
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM LHKIT MXa», <OKH3HEHHBIM  IUKI
ManopOTHHUKA», « KU3HEHHBIN ITUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK |
CIIEpMAaTO30U10B, MOAENb «I UK pa3BUTHS JATYIIKW.

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

IIpakTnueckas padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopHass padora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
PACTEHHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJAEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonsiioBa, H. M. BaBmiioBa, A. H. benosepckoro, I'. 1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBI. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
NpU3HAK, TOMO3UTOTA, TETEPO3UT0Ta, YACTAS JIMHUS, TUOPUJIBI, TEHOTHUII, (DEHOTHII.
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OCHOBHBIE ~ METOABI  TEHETHKU:  TUOPUIOIOTUYECKUH,  LUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemoHcTpanuu

IToptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®@ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuuel u cxeMbl: «MeToabl TeHETUKNY», «CXEeMbl CKPEUTUBAHUS.

JlaGopaTtopnass padora «J/lpo3opuna Kak OOBEKT T'E€HETUUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3us rTHOPUI0B MEepBOro nokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnnens — 3aKOH paclleIUIeHHMs NPU3HAKOB. [IUTOJIOrMYecKHe OCHOBBI
MOHOTHOPHIHOTO CKpEIMBaHus. [ unores3a 4yucToThl raMer.

AHanusupyroniee ckpemunBanue. [I[pomexyTouHbI XapakTep HacIeIO0BaHHUS.
Pacmieruienre npu3HaKoB IIPU HEMTOJIHOM JOMUHUPOBAHUU.

JlurnOpuHoe ckpemmBanue. TpeTnii 3akoH MeHaenst — 3aKOH He3aBUCUMOT'O
HaclleZJOBaHUs  TNpU3HAaKoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIIHOTO
CKpEILBaHUS.

CuemnieHHoe HaciieqoBanue npusHakoB. Padotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILUICHHE CLEIUICHWS MEXAY TIeHaMu. XPOMOCOMHas
TEOPUs HACIEACTBEHHOCTH.

I'eneTuka nmosa. XpoMOCOMHBIA MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIM M TeTepOoraMeTHbId Ion. I'eHermyeckas
CTPYKTYpa IOJOBBIX XpoMOCcOM. HacnenoBanue pu3HakoB, CLEIUIEHHBIX C ITOJIOM.

I'enorun xak nenocrHas cucrema. [nenorponus — MHOXKXECTBEHHOE IEVCTBUE
reHa. MHOXECTBEHHbIM aenu3M. B3auMoaencTBhe HEaUICIbHBIX TI'€HOB.
Kommiementaprocts. Onucras. [lonumepns.

['eHeTnueckuil KOHTPOJIb PA3BUTUS PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a
TakkKe (U3NOJIIOTMYECKUX TMPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIMH.
['eneTnueckre MeXaHU3Mbl CUMOUOT€HE3a, MEXAaHU3MbI B3aUMOJIEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MHUKpoOHMOM». ['eHeTMueckue acrheKTbl KOHTPOJS U
M3MEHEHUs HaclIeJICTBEHHON MH(POPMaIlMU B OKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlil 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upympollee CKpelmuBaHue», «HemonHoe nOMUHUpPOBAaHHEY,
«ClHenyieHHOe HAacleI0BaHUE MPU3HAKOB y Apo30Quiib», «l'eHeThka Imosay,
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«Kapuotunn denmoBeka», «Kapuotun apozoduiby, «Kapuotunm nTuib,
«MHOX€ECTBEHHBIN ajuIeNnu3M», « B3auMoaericTBre reHoBY.

OGopynoBaHue: MoOJedb JJIS JEMOHCTpPAllUM 3aKOHOB e€IuHOO00paszus
rUOpU/IOB TIEPBOrO TMOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTPAllMi 3aKOHA HE3aBUCMMOIO HACJIEAOBaHHS IPU3HAKOB, MOJEIb I
JEMOHCTpAllMA CUEIJIEHHOTO HACIEJOBAaHUs IMPU3HAKOB, CBETOBOM MHKPOCKOII,
MuUKponpenapar: «Jpo3zoduinay.

IIpakTnueckas pabGora «/3ydyeHwe pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpEIIMBAHUA y IPO30(DUITB».

IIpakTnueckas  paGora  «M3yueHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpeIIMBaHUs y APO30(PHIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  GopMHpoBaHUU (EHOTHUIA.
N3meHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MpPHU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS M HACJICICTBCHHAS.

MoaudukanuonHass u3MeHYMBOCTh. Ponb  cpeasl B (opMUpOBaHUU
MOIU(PUKAIMOHHON M3MeHunBocTH. HopMma peakiuu mpusHaka. BapuannoHHBIHM
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOau(UKAIIMOHHON
W3MEHYUBOCTH.

['enoTnnueckass 3MEHUYUBOCTh. CBOMCTBA TEHOTUITMYECKOW U3MEHUYUBOCTH.
Buibl reHOTUTTHYECKOI M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUYMUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTHU B CO3/IaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesax OJTHOro BUA.

MyTanmoHHass M3MEHYMBOCTb. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIUIa3MaTuueckue myrtauuv. CoMaTUYEeCKHUE W TMOJOBbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHbl W WX BJIMSHHE HAa OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacieacTBeHHOM u3MmeHunBocTd (H.M. BaBunor). BuesnepHas m3MeHYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, POJb  ONUSEHEMUYEeCKUx ¢hakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

IToprpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl usMmeHunBoCcTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KomOuHaTnBHAs U3MCHYHUBOCTHY, «Meiios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii.
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OO6opynoBaHue: XKHMBbIE W TepOapHbIE HK3EMIULIPHl KOMHATHBIX PacTeHH,
pucyHku (potorpadum) >KUBOTHBIX C PA3IUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnemoBanne 3aKOHOMEPHOCTEUN
MOU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BApPUALIUOHHOU KPUBOW».

IIpakTnueckas padora «Mytamuu y aApo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoeka. MexayHaponHass mporpaMma HUCCIEIOBAHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs T€HETMKH  YEJIOBEKa: T'€HEeaJOornYecKui,
OJIN3HEIOBBIH, IIUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYIAPHO-T€HETUUECKUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHble 3a00ieBaHUs YelloBeKa. | eHHbIE M XpPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIEICTBEHHOM MPeApacloiOKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETUKHA B MPEAOTBPALICHUU U JIEYEHUH T€HETHUYECKHUX
3a0oyieBaHUI 4YenmoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
kJeTku. [IoHATHE «TE€HEeTHYECKOro rpy3a». DTUUYECKHUE ACIEKThl UCCIIECIOBAHHI B
00J1acTU peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YEOBEKA K
(bU3HYEeCKOMY U XHUMHUUYECKOMY 3arps3HEHUI0 OKpY’KaroIIe cpeapl. [ 'eHeTnueckas
IPEAPACIOI0KEHHOCTD YEIOBEKA K ATOJIOTUSIM.

JdemoHncTpanuu

Tabmuiel u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHUsI T€HETUKU
4yesoBeKay, «I'eHeTnueckue 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIEHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekuust OpranusMoB

JlomecTukanusa W CeNeKuus. 3apOXKJICHUE CEJIICKIMU W JOMECTUKAIWH.
VYuenne H. U. BaBunoBa o I[leHTpax NpPOUCXOXKJIECHHS U MHOrooOpasus
KyJbTYpHBIX pacTeHHil. Poib Cenekiuu B CO3JaHUU COPTOB PACTEHUN U MOPOL
KUBOTHBIX. CopT, 1OpoAa, IITaMM. 3aKOH TOMOJIOTMYECKHX pSJAOB B
HacjeACTBeHHOM wu3MeHuuBoctu H. . BaBujoBa, ero 3HaueHue JJisl
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHOM paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIMOHHOU CCJICKIIMH. HcnwiTanue
Mpou3BoJUTENIe MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOINBI) OIEHKHU
(dbeHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYyTalUi Y KyJIbTYPHBIX
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dbopm opranusmoB. lcmonb30oBaHME TEHOMHOTO PEIAKTUPOBAHUS KM METOJIOB
pexoMOuHaHTHBIX JIHK 115 monmydeHrs ucxoaHOTo MaTtepuaa Jijisi CEJIeKIUu.

[Tomyuyenue TIOJIUILION/IOB. BuyTtpuBnaoBas ruOpUIU3aIusL.
bnuskopoacTBeHHOE  CKpeniuBaHWe, Wi uUHOpuaAuHT.  HeponactBeHHOe
CKpelMBaHue, WIW ayTOpuaWHT. ['erepo3uc W ero mpuumHbl. Vcmonp3oBaHme
rereposuca B cenekiuu. OtnanénHas rudpuauzanus. [Ipeogonenue Oecrumoaus
MEKBHUIOBBIX THOPHUIOB. JIOCTHIKEHUS CENEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAN.

CoxpaHeHre U U3yYEHUE T'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX  poaMyed I CO3/laHus  HOBBIX COPTOB U THUOPHUIOB
CENIbCKOXO3SMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX JHCUBOMHBIX
8 Yenax YAyUueHus Cyuecmsyrouux u co30anusi Ho8blx nopoo, MUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodoswvix uoetl U nepcneKmueHbIX MexHoI02UlL.

JlemoHCcTpanumn

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. /JI. Kapneuenko, II. II.
Jlykbsnenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiiel u cxembl: «l{eHTpBl TPOUCXOKACHUS K MHOTO00Pa3Usl KyJIbTyPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSIJAOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonpl cenekiuny, «Otnanéunas rubpuauzanusy», «MyTaresesy.

JlaGopaTopHnasi padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIIHUX KUBOTHBIX».

JlaGopaTopHasi padora «/3ydueHrne METOAOB CEIICKIIUU PACTEHHIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKcekypeusi «OCHOBHbIE METOIBl U JOCTHKEHHS CEJIEKIUMU PAaCTeHHl U
KUBOTHBIX (Ha CENIEKIUOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SiCTBO, B J1Ia0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAasA OMOJIOTUS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOUYHbIE M TKaHEBbIC
KYJIBTYPBHI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeueHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  MPOIYKTOB,
BUHOAenue. Mukpobuonorudeckuii cuHTe3. OOBEKTHI MHKPOOUOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaIOIIHUeCs B MPUPOIe OMOCUHTETHYECKUE MY TH.
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Knerounass unxenepus. MeToapl KyJbTypbl KJIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. Comaruueckass ruOpuau3aluss HW  COMATHYECKH
sMOpuorene3. lcmonb3oBaHue TramioujoB B CEJICKIUU pacTeHuid. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKIOHAIbHBIX U NOJAUKIOHATbHBLX
anmumen 6 meduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIUIAaHTAUUU SEP KIETOK.
Texnonozuu 0300p08JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W TeHHas HWHXEHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHanTHbix JTHK. Cozoanue mpanceennvix opeanuzmos.
JIocTvKeHusT UM IEepPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HMH)KCHEPUH.
DKOJIOTUYECKHUE U ATUYECKUE TPOOIEMbI FTEHHON MHKEHEPUHU.

Menumnuackue Ouotexnosnoruu. [loctrenomuas nudposas menununa. [T1[P-
JIMarHocTuKa. MeTaOoJIOMHBIN aHallu3, TEHOIEHTPUUECKU aHaiu3 mIpoTeoma
YEJNOBEKA I OLIEHKH COCTOSIHUS €r0o 370poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Tepanus paka. 3D-OunoumxkeHepus nis  pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTMH, CO3JaHHsl KOMIUIEKCHBIX
TKaHEel coueTaHWeM TEXHOJOTUM TPEXMEPHOro OMONMPHHTHHTa U ckaddonaunara
JUISL pELLICHUS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULHBI.

CoznlaHne BEKTOPHBIX BAaKLIMH C LEJIbl0 0oOecrnedyeHrus KOMOWHUPOBAHHOM
3ammThl OT BO3Oyauteneid OPBU, ycraHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢dbynkuunonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHBIE
3a00JieBaHUs YeJIOBEKA U KUBOTHBIX.

JlemoHCcTpanumn

Tabnuupb! u cxemsl: «lcnonb3oBaHHe MUKPOOPTaHU3MOB B IIPOMBIIUIEHHOM
pOU3BOJCTBE», «KileTouHast nHKeHepus», «[ ' €eHHas HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne oObEKTOB OMOTEXHOJIOTUM.

IIpakTueckas padora «llomyyeHrne MOJIOYHOKUCIBIX TPOLYKTOBY.

Ikckypeusi «buorexHomoruss — BaKHEHIIas MPOU3BOAUTEIbHAS CHia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE IBOJIIMOHHBLIX NpPeACTABJIEHUI B
OHMO0JIOrHH

OpomonnonHas Tteopus Y. JlapBuHa. IIpeamochbUIKM BO3HHKHOBEHUS
napBuHU3MA. JKW3HbE ¥ Hay4yHas aesTenpHocTh Y. JlapBuHa.

JIBrKytye Cuitbl SBOTIOIMY BUIOB 110 Y. JlapBuHY (BBICOKAst HHTCHCHBHOCTD
Pa3MHOXXCHHUSI ~ OpPraHM3MOB, HACIICJICTBEHHAs HM3MEHUMBOCThH, OopnOa 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIH 0TOOD).
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Odopmienne cunrerndeckor teopun dBomtonmu (CTD). HelTpanbhas
teopust dBomtouuu. CoBpeMeHHas HBOJNIOIMOHHAS  OWoNOrusi. 3HayeHUe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JlemoHCcTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kroswe, Y. HapBun, C. C. UerBepukos, 1. W. [lImansraysen, x. Xonuein, /. K.
benses.

Tabmuupr u cxembl: «Cucrema xuBod mnpuponsl (nmo K. JlunHero)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMupoBaHUS
NPUCTIOCOOJIeHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. JapBuna», «Haxogku Y. JapBuna», «@opmbl 60pbObI
3a cymectBoBaHuey», «llopoabl romy6eit», «MHorooOpaszue KyJIbTypHBIX (popm
KarmycThl», «[lopoasl JOMaNTHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOIIEHHUS JBIKYIIUX CHJI 3BOJIOIUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOTIOLMSA U €€ Pe3yJIbTAThI

[Tonmynsinusa Kak sneMeHTapHas equHula 3Boiolrd. COBPEMEHHBIE METO/bI
OLICHKM TE€HETUYECKOTO pa3HOOOpa3usi M CTPYKTyphbl mnonyisuuid. M3menenwue
reHodoHJa TOMYJAIMU KaK JJIEMEHTApHOE OHBOJIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMKYIIME CUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHas U3MEHYMBOCTh. Jlpeiid TeHOB — ciyuaiiHbIe
HEHANpaBJICHHbIE M3MEHEHHUS 4YacToT ajulesie B momyasiuusx. O¢dexT
OCHOBATeNsA. Jppexm Oymuvinounoeo zopaviuwika. CHUdCEHUE 2eHemUYecKo2o
pasnoobpaszus: npuyunsl u cieocmeus. llposenenue s3¢pgpexma Opeiigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsamus  MOMYJISIMNA:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OMoJIoTHYecKas (pernpoayKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisaOmMi  (pakTop 3BoMOIUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMHA, CTAOWIM3UPYIOMIUNA,  Pa3phIBAIOIIHIMA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE U HBOJIOIUS COIUMATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco6seHHOCT,  OPraHU3MOB — KaK  pe3ysbTaT  MHUKPOIBOIIOLIHH.
Bo3HukHOBeHHEe  MPUCTOCOOJEHWUN y  opranu3MoB.  Apomopho3bpl U
uanoanantanuu. [lpumepsl npucnocoOaeHut y opraHu3MoB: MOPGOIOrHYECKHE,
¢dbuszmosiornyeckre,  OMOXUMHYECKHE,  MoBeAeHUYecKue.  OTHOCUTEIHHOCTh
MIPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kputepum u CTpyKTypa. BumooOpa3zoBanue Kak pe3yibTaT
MUKpo3BotoMK. M3omsauus — xirodeBoil ¢akrop BumooOpazoBanus. [lytu wu
CIIocoObI BUJI000pa30BaHUS: aJUIONaTPUUYECKOe (reorpaduueckoe),
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CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIOnAM3aIs,
rubpuanzanus). JJIMTeTsHOCTh BOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIONMOHHOW OHMOJOTMM B  pa3padOTKE Hay4HbIX METOJOB
COXpaHeHus1 6uopazHooOpaszus. MUKPOIBOIIONMS U KOIBOJIOLHMS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBLOBI C HEM.

JlemoHCcTpanumn

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

Tabnuuer 1 cxembl: «MyTallMOHHAasT W3MEHYMBOCTHY, «llomynsannonnas
CTpYKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «/Ipmwxymiue
CWJIBl ABOJIFOLUNY, «DKOJIOTMYECKash M30JSUUs MONYJSAUUNA CeBaHCKOM (openny,
«l'eorpapuueckass M30JAMMUS  JIMCTBEHHUIBI CHOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «[lomyasiinOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U )KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOTO o0TOOpa», «®PDopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«nycrpuanbaslii MenaHu3m», «JKuBble nckonaeMbiey», «llokpoBHUTENIbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaronias OKpacka YKUBOTHBIX»,
«Dusnonornueckue ananrauuun», «llpucrnocoOreHHOCTh OpraHu3smMoB U €€
OTHOCUTENBHOCTBY, «Kputepuu Bupa», «Buasl-nBoiiHukm», «CTpykTypa BHAA B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpaguueckoe BuA000pa3zoBaHUE
TpE€X BUIOB JIAHJBILICH», «DKOJIOIMUECKOE BUI000pa30BaHUE BUJOB CHHHIDY,
«ITomumuiousl pactenuit», «KamycrHo-penednsiii rubpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia MTHI] U
3BEepell ¢ MpUMepaMH Pa3IMUHBIX TPUCTIOCOONEHUM, udyyena MTUI] U 3BeEpei
pa3HBIX BHJOB, TrepOapuu pacTeHud ONM3KUX BHJIOB, 00pa30BaBIIMXCS
Pa3ITUYHBIMU CIIOCOOAMH.

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

JlaGopaTtopnasi  paGora  «lIpucrmocoOieHuss  OPraHU3MOB H  HUX
OTHOCHUTENbHAS 1[EJIECO00Pa3ZHOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHIOB 10 MOP(HOIOTUYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3Boaouus U eé pe3yibTaThl

Metonel u3ydyeHMS Makpol3BoJoHuU. [laneoHTonornueckue  METOIbI
u3yueHus: HBomonuu. Ilepexonnbie ¢GopMbl M (QPUIOTEHETUYECKUE  PSIZIbI
OpraHU3MOB.

buoreorpaduueckue meTonasl u3yueHus sBomoonuu. CpaBHEHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Buabl-
SHAEMUKHU U PEIIUKTHI.
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OMOpPHOIOrMYECKHUEe U CPAaBHUTEIBHO-MOP(OIOrHUECKUE METObl U3YUYCHHUS
3BOIOLMH. ['€HeTHYeckne MEXaHU3Mbl JBOJIFOLMM OHTOTE€HE3a M IMOSBIICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJIOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOAbl  W3YYEHHS  HBOJIOLHUU.
['omonornunbie TeHbl. COBpEeMEHHBIE METOAbl MOCTPOEHUS (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTAallH U IBOJIIOIUSA TEHOMOB.

OO6rmue 3aKOHOMEPHOCTH (IpaBUiIa) dBOMIONUU. [Ipunyun cmenvl yHKYuULL.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanvs. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIHH.

JlemoHCcTpanumn

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

Tabnuuel 1 cxeMbl: «DUTOTEeHETUYECKUIN PAJT JOMAINY, «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy,  «Punnodutsr»,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «/lpei) KOHTHHEHTOBY,
«PenmuxTery, «HadanpHble cTaguu SMOPHUOHAIIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTHYHbIE OpraHbl», «PyIuMeEHTHD,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKa M IIMMIIaH3e», «lJIaBHbIE
HaIlpaBJIEHUS 3BOIOLUNY, «O0IIK1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSHKH HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISIKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

Hayunple THUMOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. JloHay4dHble MpeCTaBICHUS O 3aPOXKIACHUU KU3HU (KPEarMOHU3M).
I'mnoTe3a NOCTOAHHOTO CaMO3apOKIAEHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTanbl HEOPraHUYECKOU 3BOJIIOLUU. [ImanerapHas
(reonoruyeckasi) HBOJIOIMUS. XUMHUYECKas dBOJIONMS. AOUOTeHHBIA CHUHTE3
OpraHn4YecKkux BenlecTB n3 HeopraHnuyeckux. Ombeir C. Mwuiepa u I'. HOpwu.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoanepBatHass runore3a A. U.
Omnapuna, TunoTe3a nepBudHoro Oynpona Jx. XonmeliHa, reHeTHYeCKask TUIIOTe3a
I'. Ménnepa. Pu6o3umbl (T. Yex) m rumoresa «mupa PHK» VY. I'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopus 3emmm m meroasl €€ wu3ydeHus. lIckomaemple OpraHudeckue
octaTtkd. ['eoxponosoruss u e€ wMeronsl. OTHOCUTENbHass U aOCOMIOTHAsS
reoXpoHoJiorus. ['eoxpoHosiornueckas mKaia: 30Hbl, 3Pbl, IEPUOJBI, STIOXU.
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Havanenbie sTanbl opraHM4eckod »HBoOJONMU. [losiBIIEeHWE W 3BOMIOLUA
NEPBBIX KIETOK. DBOJIOIUS MeTa0oin3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJIOr MEPBbIX HA 3eMJle COOOIIECTB.
Crpomaronutsl. [IpokaproTsl 1 9yKapuOTHI.

[Ipoucxoxnenne 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOXKICHHE
BUpyCcOB. [IpoucxokIeHrue MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHHE
OCHOBHBIX IPyIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIOLUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrenuid. Bpixox pacrenust Ha cymy. [losiBieHMe CHOpPOBBIX pacTEeHUU H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHcxoxkaeHue NIBETKOBBIX
pacTEHUM.

OcCHOBHBIE 3Talbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3phIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwinii. [IpoucxoxaeHrue MICKONUTAOIMINX U
ntui. [lpunnun kiroyeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH )KUBOTHBIMU CYIIU.

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

MaccoBble BBIMUPAHHUSI — SKOJOTMYECKHE KPHU3UCHI Ipouwioro. [IpuunHel u
CJIEACTBUSA MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIM IKOJIOTMYECKUH KpPH3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenus 6uopazHoodpaszusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIuUNbB Kiaccupukanum
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penn, JI. Cnayutanuann, JI. [lacrep, 1. . Meunukos, A. H.
Omnapumn, Ix. Xongeiin, I'. Ménmnep, C. Munnep, I'. FOpu.

Tabmuie! u cxembl: «Cxema omnbita @. Penuy, «Cxema omnbita JI. [Tactepa mo
M3YUYECHUIO CaMO3apOKJeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanpl  HEOPraHWUYECKOW  3BOMIOLMMNY»,  «['€OXpOHOJMOrMyeckas  mIKauay,
«HadanpHble 9Tanbl OpraHUYecKon HBOMIOIUNY, «Cxema o0pa3oBaHUS JyKapUOT
nytéM cumOuorenesa», «Cucrema >XHBOM mnpuponb», «CTpoeHHe BUpPYCay,
«Apomopdo3sl  pacteHuit», «PunnoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«Mmnorokierounsie  Bopopocian», «Mxwm», «llanoporHukm», «lonoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
mMupa», «Apomopdosbl KHUBOTHBIX», «lIpocteitmue», «KumeunonosoctHbiey,
«ITnockue YEpBUY, «YneHnuCTOHOTHEY, «PwIOBIY, «3€MHOBO/IHBIEY,

HokymeHT cosaaH B anekTpoHHon dopme. Ne 29-coo ot 11.03.2024. Ncnonuutens: MatiowmH B.H. B INNEKTPOHHbIA
CrpaHunua 25 s 78. CTpanuua cosaara: 11.03.2024 08:31 =¥ TATAPCTAH



«IIpecmbikaromuecs», «lItumpy», «Miekonuramomuey, «Pa3Buthe KU3HU B
apxeunckou spey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HU B
[1AJIE030MCKON 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOM 3pe», «Pa3BuTne )KU3HU B
KalHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repbapuy pPACTEHHM Pa3IMYHBIX OTAEIOB, KOJUICKIIUH
HACEKOMBIX, BJIAXHbIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMH
WIJIOKOKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ W 3Bepeu,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJSDKHM OPraHHUYE€CKHUX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa  sgaboparopnasi  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COSIMHEHUN B
NEePBUYHON aTMochepey.

JlabGopaTtopnasi padora «/I3yyeHue M oOmHMcaHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne 0COOEHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTHEIIOBY.

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

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl u 3agaum anTponosoruu. MeToibl aHTPOIIOJIOT U H.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4elIOBeKa. Penurunosnbie
B033peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUHU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUUECKOE MOJIOKECHUE YETIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBegeHYeckre. OTIMYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOU
CHUCTEMBI.

JIBumxymue cuiibl (pakTopbl) aHTPOIIOTEHE3a: OMOJIOTMYECKUE, COIHANIbHBIE.
CooTHolIeHHnEe OMOTOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIEC CTauu aHTpororeHe3a. PanHue uenoBekooOpa3Hble 00€3bSIHBI
(IPOKOHCYJIbI) M PaHHUE MMOHTUBI — OOIINE MPEAKU YETOBEKOOOPa3HbIX 00€3bsSH U
ToAeH. ABCTPAJIONIUTEKU — JBYHOTHE IMPEIKU JIIOAEH. Uen0BEeK yMenblil, IIepBbIE
W3TOTOBJICHUSA OPYyAuN Tpyda. UeloBeK MpsIMOXOISIIUNA U MEPBBIM BBIXOH JIFOACH
3a  mnpenensl  Adpuku. YenmoBek reimenbOeprckuii  —  oOmMHA  TPEeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOTo. UeloBeK HeaHAEPTaIbCKUU
Kak BHJ JIIOJIEM XOJOJHOTO KimMmara. YenoBEeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUN YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TasnieoreneTrka u MajeoOreHOMUKA.
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DBOJIONUST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBIN OTOOp B MOIMYJISIITUSX
yesioBeka. MyTalMoHHBIN Tiporiecc U nonaumopdusMm. [lomynsiroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «dPQGeKT oCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. lloHatue o pace. bonplime pacel: €BponeougHasd
(eBpasmiickasi),  aBcTpajo-HerpoujHasi  (dKBaTOpHalbHAs),  MOHTOJOHMIHAS
(a3uarcko-amepukaHnckas). Bpemss u myTu pacceneHus 4YelnoBeKa MO IUIaHEeTe.
EnuncrBo  uvenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONEeHHOCTh YENOBEKa K pPa3HbBIM YCIOBHUSM OKPY>KAOLIEH Cpenbl.
Bnusnue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruio U
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiinHapable  MeToJbl B (usuueckoil  (OMOIOTHYECKON)
AHTPOMOJIOTMH.  DBOJIOLIMOHHAS  AHTPOINOJIOTHUS U MaJ€0aHTPOMOJIOTHS
YEJIOBEUYECKUX MOMYJISIUA. bruoconuanbHbIe HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOMIOLMH OMOJIOTMYECKOTO M COLUAIBLHOTO B YEJIOBEKE.

JlemoHCcTpanumn

[Toprpersr: Y. lapsun, JI. JIuku, 4. 5. Poruackui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeToJbl aHTPONOJIOTUNY, «['0JTOBHOWM MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKENeT 4YeloBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbBDY, «JIBUXKYIIIUE CUITBI aHTPOTIOTEHE3a», « IBOJIOIIMOHHOE
IpEeBO  4eJloBeKa», «ABcTpajtonuTek», «YemnoBek  ymenblid», «YenoBek
npsAMOXOoadIniy, «/leHncoBckuii yenoBek» «Heannepranbupb», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITambl BOJIOLUHN YEIOBEKa», «Packl UetoBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYphl ~TPEAKOB 4YeJNOBEKa, penpoaykiuu (dororpaduu) KapTuH C
MU(DOIOTHYECKUMU U OUONEHCKUMU CIO)K€TaMU TPOUCXOXKJIEHUS YeJIOBEKa,
(doTorpaduu HaxoJI0K UCKOMIAEMBIX OCTATKOB YE€JIOBEKa, CKEJIET YeI0BEeKa, MOJEIIb
yeperna 4YejJoBEKa M 4eperna I[IMMIIaH3€, MOJENb KUCTH YEJIOBEKa U KHUCTH
IMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

Jlabopatopuass pabGora «/3yueHue ocoOEHHOCTEH CTpOEHHUs CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTueckas padora «3ydeHne 3KOJIOTMYECKUX aJaNTalllui YEIOBEKaY.

Tema 6. JDxkojoruss — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKIIel cpeaou

3apoxaeHre U pa3BuThe 3Kkojoruu B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruH. CBSI3b 3KOJIOTUU C APYTUMU HAyKaMHU.
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Metonbl 3kosoruu. lloseBble HaOMOIEHHA. ODKCHEPUMEHTBHI B 3KOJIOTHMH:
OpupoAHbIe M JabopaTopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00JIHHBIM.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMW i1 YeJOBEKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M 4YeaoBedecTBa ¢ npupoaon. dopmupoBaHue
AKOJIOTHYECKOMN KYJIbTYpPbI U SKOJIOTHYECKON I'PAMOTHOCTH HACEIEHUS.

JdemoHncTpanuu

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

Tabnuupel u cxembl: «Pasznensl skojorum», «Metonbl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBDY.

JlabopaTopHas padora «3yuenue METOJI0B AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nercTBus. Kinaccudukanus
AKOJIOTMYECKUX (DAKTOPOB: A0MOTHYECKUE, OMOTHYECKHE, aHTPOIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornuueckux ¢akrtopoB. [IpaBmio muammyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AOuotnueckue ¢akropel. CBeT Kak 3Kosoruueckuil ¢akrop. JlelictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpAa HAa OPraHU3Mbl. DKOJOTHMYECKHE T'PYIIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILIEHHIO K cBeTy. CurHanbHas poJib CBETA.
DOTONEPUOAN3ZM.

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

Bnaxunocth kak skonoruueckuil ¢akrop. I[lpucnocoOnenus pacreHuid K
nojjep>kanuio BogHoro Oananca. Knmaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [IpucnocoGnenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIIIHAs, OYBEHHAs,
rlyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
O0COOEHHOCTH cpell Oo0uTaHus OpraHu3smMoB. IlpucnocoOneHuss OpraHu3MoB K
KU3HU B Pa3HbIX cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HU.

XKuznennsie Qopmer opranusmoB. llonstTe o Ku3HeHHOW (dopme.
XKuznennsie Gopmbl pacTeHUM: AepeBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
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TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEeHHblE (OPMBI >KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HH.

buornyeckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHLUS, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepamnus,
MyTyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue
B3auMojiericTBus  (Tomuueckue,  (Gopudeckue, (pabpuyeckue).  3HaUCHHE
OMOTUYECKUX B3aUMOACUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
oOutanud. [IpyHIMI KOHKYPEHTHOTO UCKIIOUYEHHUS.

JlemoHcTpanuu

Tabnuupl u cxeMbl: «Dkonoruueckue (akTope», «CBETOBOM CHEKTP»,
«IKOJOTMYECKUE TPYIIbl KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemioKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY, «DU3MOJOTHMYECKHE aJanTaluu
KUBOTHBIX», «Cpeapl 0OWTaHUS OpPraHU3MOB», «bBbHOIOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pacteHuit», <« KuzHeHHbIE  (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
NUTaHus», «XumHudectBo», «llapasutusm», «Konkypenuus», «CumOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapud pacTEHUW U SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHH, CBETOIIOOMBBIE, TEHENOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTeHHUsI, repOapur U KOJJICKIIUU TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydelia MTUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCA K TUrpoduram, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIGKIMU pPACTEHUH M IKMBOTHBIX, OOJAJAIOIIKUX dYepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKM3HHU, TepOapuu Hu
KOJUIEKIIUM PACTEHMH M >KMBOTHBIX PA3IUYHBIX >KMU3HEHHBIX (DOpM, KOJIEKIHMH
KUBOTHBIX, YYACTBYIOIMX B PAa3JIMYHBIX OMOTHUECKUX B3aUMOACHCTBUSX.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH PACTCHHHA W3
Pa3HBIX MECT OOMTAHUS.

Tema 8. IKo010rusi BUA0B U MOIYJIAMH

DOKOJIOTUYECKHE  XapaKTepUCTHUKW  monmyjsauumu.  [lomymsaums — Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOTHOCTH Cpelibl, (pu3ndecKkux 6aphepoB U
0COOEHHOCTEW OMOJIOrHH BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TOKa3aTead NOMYJSUUU: YHUCJIEHHOCTh, IIJIOTHOCTD,
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BO3pacTHasi M TMOJIOBasl CTPYKTypa, PpOKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUSI.

DkoJyioruyeckasi CTpykrypa nomyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JluHaMuKa TOMYJSIUU W €€ peryisuus. bUuoThyeckuil moTeHIWan MOMyJISIUY.
MopenupoBaHue qTuHaMHUKU nonyiasiuud. KpuBbie pocTa YHCIEHHOCTH MOMYJISIIIUY.
KpuBble BbDKMBaHUS. Perynsius YWCICHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIIMNX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKol Huiie Bupa. Mectoobutanue. MHoOromepHas
Mozenp dkojmormdeckon Humm Jxk.M. XarumHcona. Pasmepsl skonornueckon
Huiy. [ToTeHnnanbHas U pealTn30BaHHAas HUIIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHIBI M UX JKU3HCHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTM TOBEAECHUS W MUIpPAUMH >KUBOTHBIX. bHojgornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.

JlemoHCcTpanumn

[Toptper: k. 1. XatunHCOH.

Tabmuuel M cxembl: «DKOJOTMYECKHE XApAKTEPUCTUKH  TOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  monmyysiuun», «Bo3pacTHble  mupamMuibl
nonyysiiun», «CKOPOCTh  3acelieHusi IMOBEPXHOCTH  3eMJIM  Pa3IuYHbIMU
opranuzMamMmny, «Mojeinb 3kosiorndaeckort Hummu [[x. M. Xatuunconay.

Oo6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHHH K
PACCETICHUIO.

Tema 9. Jkosnorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MexIy
OopraHu3MamMH B OMOIICHO3E.

OxocucrteMa kak oTkpbiTasi cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpPraHW3MOB B DKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu W ceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B AKOCcHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHUE MUPAMUIBI YHUCEeTT, OMOMACCHI U SHEPTHH.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HamnpapieHnsie 3aKOHOMEpPHBIE CMEHBI CO00IIEeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W MX MPUYUHBL. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimnmakcnoe cooOmiectBo. buopaznooOpasue 1 moJiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIIECTB.
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[Ipupoanbie 3KOCUCTEMBL. JKOCUCHIEMbl 03€P U peK. DKocucmemvl MOpeu U
OKeaHo8. IKocucmemvl MYHOP, 1eCO8, Cmeneli, nyCmbitb.

AHTpPOINIOTEHHBIE JKOCHUCTEMBI. Arpo3’kocucrema. ArpoueHo3. Pazmnuwns
MEXIy aHTPOIIOTEHHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas
dbnopa u dayna. CuHaHTpOmHU3alMUs TOPOJCKOM ¢ayHbsl. buomornueckoe wu
XO03SUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonozo s@pgexma u 6udos-30upukamopos (Kirouesvix
8U008) 6 hyHKYuoHuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTb OPraHU3MOB, MOMYJISIIUN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elicmaus 3a2psA3HeHul PAa3HbIX Mmunoe Ha
CyOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  BO30€UCMBUSL.
MeTom010THsT MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuer  u  cxembl:  «CTpykTypa  OWoneHO3a»,  «IKocHCTeMa

IIMPOKOJIUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOWHOTO Jiecay, « DyHKIIMOHATbHbBIE
IpYIIbl OPTaHU3MOB B 3KOcHCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « DKOJIOTHUECKAs MUPAMUJIA YUCED,
«IJKonoruyeckas nupamusia OMOMacchDy, «IKOJOTUYECKAs] MUpamMuaa SHEPTUn»,
«O0pazoBanue 6osotay, «llepBuuHas cykueccus», «BoccTaHOBIIEHHE Jeca MOocie
noxapa», «JKocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB W MOTOK
SHEPrUU B arporeHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uydelia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHUM, aKBapUyM KaK MOJIETh
9KOCUCTEMBI.

IIpakTnyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcHsl «IKCKYpCHsl B TUIIWYHBIA OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOI0JIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0I0TO)».

IKCKYypcusi «DKCKYpCHUsS B arpodKOCHUCTeMy (Ha TOJ€ WM B TEIIMYHOE
XO03SUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemnanerapHas o6ojouka 3eMIHM, TJ€ CYIIECTBYET WIH
CyliecTBOBaja u3Hb. PazBuTue npejacrarieHuid o ouocdepe B Tpyaax J. 3rocca.
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VYuenune B. U. Bepnaackoro o 6mocdepe. O6mactu 6nocheps u e€ cocran. JKupoe
BelecTBO Onocdepsl U ero PyHKIIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Onocdepbl. OcobeHHOCTH Ouocdepsl Kak
rJ1I00aJIbHOM 3KocHCTeMBbl. J{nHaMHuueckoe paBHOBecue B buocdepe. KpyroBopotsl
BEILIECTB U OMOT€OXMMHUYECKUE LHKIBI (YIJiepoa, a30Ta). PUTMUYHOCTH SIBICHUI
B Ouocdepe.

3oHanbHOCTE Ouocdeprl. [lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEIIAHHbIC U IUPOKOJIUCTBEHHBIE JI€Ca, CTENH, CABAHHBI,
IIyCTBIHHM, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. Kiimmar, pacTUTENbHBIN U )KUBOTHBIN
MUpP OMOMOB CYIIIH.

Crpykrypa U (QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOT0 MOTEHIIMANA U
onochepHbIX PyHKIUI.

JemoHcTpanuu

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

Tabmuner u cxembl: «['eochepnr 3emnn», «KpyroBopor azora B MPUPOAEY,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor Kuciopojga B THPUPOJE»,
«KpyroBopoT Boasl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kinnmarnueckue
nosica 3emum», «TyHapay, «Taiiray, «CMmemannbid jecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBannay, «Ilyctoinsy, « Tponnueckuil gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YennoBek M oKpy:Kka0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpPUYUHBL. Bo3aeilcTBue uyenoBeka Ha
ouocdepy. 3arpssHeHue BO3AYyHMIHON cpenbl. OxpaHa BoO3ayXa. 3arps3HEHHE
BOJHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3zpymenne mnousbl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PaCTUTENLHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasie kuHuru. Ocob0o oxpansembie npupoganbie Tepputopun (OOIIT).
Boranndeckue caipl U 300J10TMYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTONYMBOTIO PA3BUTHUS YEIOBEYECTBA U IPUPOJBIL.
PanmonanpHO€  TPUPOJONOJIB30BAHME W COXpaHEHHWE  OMOJOTUYECKOTO
pazHooOpazust 3eminu. OOIIKME 3aKOHOMEPHOCTH TI00ANBHBIX HSKOJOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TTOCIECTBUS.

Pa3zButne METOIOB MOHUTOPUHIA pPa3BUTHUS ONACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEeHmocnocoonou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowjue O00CmMyn K
uHgopmayuu no  COCMoAHUIO OMOENbHLIX U008 U 9IKkocucmem. (OcHOBbl
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sKopeadburumayuu dKocucmem u cnocob6os 00pvOLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpyryusa mopckux u HazemMHuLX IKOCUCTNEM.

JdemoHcTpanuu

Tabmuupl u  cxembl:  «3arpsi3HeHHE  atMocepb»,  «3arpsi3HEHHE
ruapocdepsl», «3arpsisHeHue mouBby, «l[lapaukoBeiii  apdext», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOAEIN YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpaguu OxpaHsSEMbIX pPacCTeHMM W >KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuun, KpacHol KHUTHA peruoHa.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0y4JaroImMUMHUCs TPOrpaMM CpeaHEero oO0Imero oOpa3oBaHUsS: JIMYHOCTHEHIE,
METanpeaMETHBIC U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOSHHUS MPOrpPaMMBbI IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHME OOYyYalOIUMUCS POCCUICKON
IPAXKIAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENCIICHHUIO, Haiuuue Mmomusayuu K OOy4YeHHIO  OHOJIOTHH,
yeneHanpasiennoe pazeumue BHYTPEHHUX YOEKIACHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAIULIMI Pa3BUTHSI OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O00YYAIOIITUXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMHU, MPUCYIIUMUA CHUCTEME
OMOJIOTMYECKOTO  O0pa3oOBaHUsl, Haluyue  HpPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8UmMb TN U CTPOUTH KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJOTUU JOCTUTAIOTCS
B EIMHCTBE YYCOHOM M BOCIUTATEIIBHOM JEATEIbHOCTM B COOTBETCTBHHU C
TPAIUIIMOHHBIMA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUA, PA3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXXEHHUS K 3aKOHY WM MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS] K KYJIbTypPHOMY HACIEAUIO H
TPpaAULHUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoae U
OKpYyXarollen cpene.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTro mpenmeTra «buomorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEHW TMMO3UIIMECH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEATU3alUi OCHOBHBIX HAIPABICHUU
BOCIIUTATEIILHOU IESITENHbHOCTH, B TOM YKCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHa W MPaBOMOPSIIKA;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAESITEIBbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YUYEOHBIX M MO3HABATEIbHBIX 3aJ]1a4, BBHINOJIHEHHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JTIOJIEH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIMATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABaTEIbHBIX M MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TyMaHUTApPHON U BOJOHTEPCKOMN AESATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEpe.
Ponunou, ropmoctu 3a cBoW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHE K MIPUPOJIHOMY HACJICAUIO U MTaMsITHUKAM MPUPOJIbI,
JNOCTHKEeHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHHUE W
pa3BUTHE OWOJOTUH, TOHMMAHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBa;

uaeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy’)K€HUIO M 3amure OtedecTsa,
OTBETCTBEHHOCThH 3a €ro CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApO/Ia;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbHU HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYash ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU NPHUPOIBI U €€ LIECHHOCTH;
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TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIATH KAU€CTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYYns:

MOHUMAHUE W peaju3anus 370pOBOTO U 0Oe30macHoro obpas3a >KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIGHUE TUTHEHUYECKUX TpaBUI U HOPM,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATAA M OTAbIXa, peryjspHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOUIIEHHUS K
COOCTBEHHOMY (hHM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAaHHE UEHHOCTH MpPaBUJI HWHIUBUAYAIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3JI0POBbIO U KU3HU JTOJIEH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITMIOJIHATD TAKYIO AESTEIbHOCTD;

HWHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccud | Pean30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
NPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIECTBOBAHHS;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKOW KYyJIBTYphl: MPUOOPETEHHUE OIbITa
IJITAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPYIKalOIIEH CPEIbI;

OCO3HaHHME TJI00ATBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble NpPU U3YYEHUH OHOJIOTHH
3HaHHWST W yMEHHUS TIpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BAaHUEM  (COOJIIOICHHE  MpPaBWJI  TOBEJIEHUA B MPHUPOJE,
HalpaBJICHHBIX Ha COXpaHEHHWE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArOMPUSTHBIE 3KOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;
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HaJIM4HME PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, SKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTHYECKOM HaIIPABJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCsI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN IEATEIBHOCTH SKOJIOTHUYECKOM
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOIIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JHUAJIOre
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YUTATEJIBCKOM KYJBTYpbl KaK CpEICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U MIO3HAHUS MUPA;

MOHMMAaHUE crnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
(GbopMUPOBAHUN PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHUs 00 OKpYyXKarolleM MHpE KaKk O €AMHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodiieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS,;

yOEeKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHIN3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSI pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh pPECypcHble  MpOOJIEMbl  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEeH BBIX0Ja U3 INI00ANBHBIX 3KOJIOTMYECKUX MPoOIeM U
o0ecrieyeHusi Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pallOHAIbHOMY
UCIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTMYECKUX 3HAHMM B LEJAX
NOBBIIICHUS] OOIIEH KyJbTypbl, €CTECTBEHHO-HAYyYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIBHOW I'PaMOTHOCTH oOyuaroluxcs, GopMupyeMoit
MIpU U3y4YEeHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4aeMble 3HaHUSA JUIsl aHalu3a M
OOBSICHEHMSI SIBJICHUM OKpPY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYUYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus IpoOieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JEesATENbHOCTH, TOTOBHOCTb OCYILECTBIATH
MIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW 1O OHOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTIMHU.
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METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHMS ydyeOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYyuUMble IS (OPMUPOBAHMS MHUPOBO33PEHUS OOyHArOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SBJICHUE, MPOIIECC,
cucTeMa, Hay4dHbId (PakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHWe,  HAOMIOIEHWE,  W3MEpPEHUE, OKCIEPUMEHT U JpYTHe);
yHUBEpCaJbHbIe Yy4yeOHBbIE JelicTBHs (TIO3HABaTEIbHBIE, KOMMYHHUKAaTHBHBIC,

pEryJIATUBHBIE), obecrieurBaroIIre dbopmupoBaHue (G YHKIIMOHAIBHOM
IPAMOTHOCTH U  COLIMAJIBHOM KOMIETEHIMU OOyYaromuxcs; CIOCOOHOCTh
00yJaroIIXCsI WCITOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHble yueOHbIE JIEHCTBUS B
[IO3HABATEJIbHOM U COLIMATILHON MTPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanust y oOyuatomierocss OyayT cQOpPMHUpPOBaHBI IO3HABATEIIBbHBIC
yHUBEpCcaJbHblEe yueOHbIE AEHCTBHSI, KOMMYHHUKAaTUBHBIE YHUBEPCAIbHbIC yUeOHbIE
NEUCTBUSI, PETYJIATUBHBIE YHUBEpCAJIbHblE Yy4eOHbIE JEHCTBHS, COBMECTHas
JESITENbHOCTb.

MeTtanpeaMeTHble pe3yibTaTbl OCBOCHHS TMPOTPAMMBI CPEIHEro OOIIero
00pa30BaHMsI TOJIKHBI OTPAXKATh:

Osianenue YHUBeEpPCAJIbHBIMHA Y4eOHBIMHU MO3HABATEIbHBIMHA
AeCTBUSIMM:

1) 6a3oBbI€e JIOTHYECKHE e CTBHUS:

CaMOCTOSITENIbHO  (OPMYNIHpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh TMPU OCBOCHUU 3HAHUH MPHEMBI JIOTUYECKOTO MBIIUICHUS
(aHanm3a, cuHTe3a, CpaBHEHUs, Kiaccupukanuu, 00001eHNs ), pAaCKPBIBATh CMBICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABJIUBATH
CBSI3U C APYTUMU NOHATUSAMH);

OTIpPEETATh LENH JACATEeIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX
JTOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl ACSITEIbHOCTU C IOCTABICHHBIMU IENISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OObSICHEHUS! (DAaKTOB U SIBJICHUIA
’KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXkaeHus (MHAYKTUBHBIC, JACIyKTHUBHBIC, IIO
aHaJIOTWH), BBISBIATH 3aKOHOMEPHOCTHM M TMPOTHUBOPEUYHUS B PacCMaTPHUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHSATh CXEMHO-MOJIEJIbHbIE ~ CpeAcTBa s IPeICTaBICHMS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a
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TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOoOJeMbl ¢ YYETOM aHaIM3a MMEHOIIUXCS
MaTepHaIbHBIX 1 HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHSA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATENIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOAO0B PELIEHUS TPAKTUYECKUX 3a]a4, [IPUMEHEHHUIO
pa3IMYHBbIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETalHH, MPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [PUYMHHO-CJICACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHl NJisi JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbII TOUCK MepeHoca CPEeACTB M CIOco00B
JeMCTBUSI B TPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O0JacTH
KU3HEJEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbBIE MOAXOJbl U PEIICHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMaIMK (TeKCTe y4eOHOTro
nocobus, Hay4yHO-NOMYJIPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBAThH
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HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTHIECKH OIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TOUCKE U
otbope Ouonornueckoil MHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOPETaTh ONBIT MCIOJIb30BaHUS HHPOPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  MTPEACTABICHUS
ouosiornyeckor nHGopMaruu (CXemsbl, rpaduKy, JAarpaMMBbl, TaOJUIIbI, PUCYHKH
H pyroe);

WCIIOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckod WHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKHUE 3HAKW U CUMBOJIBI, (OpMYJibl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMHM  pacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
MHGOPMAIIMOHHON 0€301aCHOCTH JTMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEasiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMAJIora Uik JUCKYCCHM);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHUs, I[OHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
WHTEPECOB M BO3MOXHOCTEH Ka)KI0TO YieHa KOJUICKTHBA,
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IIPUHUMATh LEJIA  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSL MO €€ JOCTUKEHUIO: COCTaBIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXJaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJA W KAXKIOTO Y4YaCTHUKA KOMaHAbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPAaTErMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MNpoOJIeM U HX
pEIIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4yu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pELIEeHUs NpobiieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH YYEOHOIO MPeAMETAa HAa OCHOBE JIMYHBIX MPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAHMIHMH B
pa3HBIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th  HABbIKAMM  TIO3HABAaTEJIbHOM  peQUIeKCMHM  Kak  OCO3HaHUS
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCHOJb30BaTh MPUEMBI peIEKCUU ISl OLEHKU CUTyalluH, BHIOOpA
BEPHOT'0 PEILEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;
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IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX IPU AaHAIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESTENBHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTOro YeIOBEKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHMSI COJEP)KaHUS YYEOHOro MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPUEHTHUPOBAHBI Ha OOECIECUCHHE
npopuiabHOro  00ydeHust — oOywarouiuxcs — Oumosormu. OHHM  BKIIIOYAIOT:
cnerupuyeckue s OMOJIOTUM HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHMIO, UHTEPIPETALMH U MPEeoOpa3oBaHUIO 3HAHUM, BUIBI JACSTEIBHOCTU IO
MOJTYYE€HHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pEaNbHBIX XKU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yabTaThl MPEACTABICHBI MO
roJiaM U3y4eHUs.

[IpeameTHble pe3ysbTaThl OCBOECHUS ydyeOHOro mpeamera «buonorus» B 10
Kacce JTOMKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()DOpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApTHUHBI MHUpA, B
NO3HAHWU  3aKOHOB TNPUPOABI W  PEHICHHH NpoOJieM  paldoOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJI0THH;

BJIQJICHUE CHUCTEMOH OHOJIOTMYECKMX 3HAaHHWH, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraromye OUOJIOTMYEeCKUEe TEPMHUHBI W TOHATUS (KHU3Hb, KIIETKa,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOpPEryJISIus, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieAcTBeHHocTH T. Moprana), ydyenus (H. V. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TNPOUCXOXKACHUS  KYyJIbTYpHBIX  pacTeHUM),  3aKOHBI
(eamHOOOpa3Ksi MOTOMKOB IEPBOrO MOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. MeHzgens, TOMOJIOIMYECKUX PSIIOB B
HacCJICACTBEHHOM U3MEHUYUBOCTH H. . Bagunoga), MIPUHIIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIAJICHUE OCHOBHBIMM METOJIAMU HAYYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHHE,
HaOJI0/IeHNUE, SKCIIEPUMEHT);
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YMEHHE BBIACIATh CYLUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM
OpPraHOB pAacCTEHUH, >XUBOTHBIX, YEJOBEKAa, TMPOILECCOB KU3HEIEATEIHHOCTH,
MNPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX U Y€JIOBEKa, OMOIOIMYECKUX
IPOIIECCOB: OOMEHa BeIIeCTB (METaboJIM3M), TIpEeBpaIleHrs SHEPrur, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (OTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, M€H03a, raMeTOreHe3a, IMOPUOTreHe3a, MOCTIMOPUOHAIBHOIO pPa3BUTHS,
pPa3MHOKEHUS,  WHIUBUAYAJIbHOTO  pa3BUTHUS  opraHu3mMa  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXKIYy OpPraHOMIaMH KIETKH U HX
GYHKIUSIMH, CTPOEGHHEM KIIETOK pa3HbIX TKaHeW W uX (QYyHKUUAMH, MEXITY
OpraHaMd M CHCTEMaM{ OpraHOB Yy pPAaCTeHUM, >KMBOTHBIX M YEJIOBEKa U UX
GYyHKUUSIMH, MEXKIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BeIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
TanaMy 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUIIOM, (PEHOTHUIIOM U
(dakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISIBISITH OTJIMUUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHUi, )KUBOTHBIX U YEIOBEKa,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY IS J0Ka3aTeIbCTBA POJICTBA OPTaHHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE perniath OMOIIOTUYECKUE 3a]]a4l, BBISBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M M@Ky UCCIIEyeMbIMU OMOIOTHYECKUMU MIPOIIECCAaMH U SBIICHUSMU, I€TaTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTHYECKUE paboOThI, COONIIOAATH
MpaBuJia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH WX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GopMyIupys Lejdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pE3yNbTaThl U IeNIaTh BHIBOL;

YMEHHME Y4YacTBOBaTh B Y4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTAaBIATh  MOJYYEHHbIE  pe3yJlbTaThl Ha  YUEHHUYECKHUX

KOH(EepeHITUX;

YMCHHC OLCHUBATL OTHYCCKHEC AaACIICKTbl COBPCMCHHLIX I/ICCJ'ICI[OBaHI/II‘/JI B
obnacth  OWONOrMM M MEIULUMHBI  (KJIOHHPOBaHUE,  HMCKYCCTBEHHOE
OILIOAOTBOPCHHUC, HAIIPABJICHHOC HM3MCHCHHMC I'CHOMA M CO3JaHHUC TPAHCI'CHHBLIX
OpraHu3MOB);
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YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymieidl mpodeccruoHambHOM
JESTENBHOCTA B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO034iCTBa, MUIIEBOM MPOMBIIIIEHHOCTH, YIayOasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOPECccCUu u
OpOJODKEHHE OHOJIOTUYECKOro 00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(decCUOHAIBLHOTO U BRICIIET0 00pa30BaHUsl.

[IpeameTHble pe3ysbTaThl OCBOECHUSA yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJH OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpa, B TO3HAHWW 3aKOHOB TPUPOJBI M PEIICHUH HKOJIOTUYECKUX
npoOJeM YeloBEYeCTBa, a TAakK€ B PEIIEHHWH BOINPOCOB PalMOHAIBHOTO
MPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEeKHBIX yUEHBIX-OUOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKIKOYAET
ONpeAeNeHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIAraloMUX OHOJIOTHUYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OMOJIOTHYECKUE TEOpUHU
(aBomonronHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsx U HamnpaBJIeHUsX 3Bosonuu, B.M. Bepuanckoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau u B. BaiinOGepra,
3apoabiieBoro cxoacrsa K. M. bopa), nmpaBuna (Munumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl 3HEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOTO  TIO3HAHUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIIEIOBAHUSAX )KUBBIX 00BEKTOB M 3KOCUCTEM
(omucaHue, u3MepeHue, HaOMIoJeHHue, SKCIEPUMEHT), CIOCOOaMUu BBISBICHUS M
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE BBIJIEISATh CYLIECTBEHHbIE NpPHU3HAKU: BHJIOB, OMOI€OLEHO30B,
APKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIOLIETO, ABIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJITONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHusl, BIUSHUS JBIKYIINX CHJI 3BOJIOLMU HAa TEHO(POH MOMYJISIUH,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHMsI, YepeloOBaHus HalpaBiIeHUI
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBSA3M MEXAY MpOIECCaMU HBOJIIOLUH,
ABWOKYIIMMH CHUJIAMH aHTPOIOTEHE3a, KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM H
MPUCTIOCOOICHUSAMH K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENbHBIE  NPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpefie OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX
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KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€d  OpraHM3MoOB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHMBOJIUKY JUIsI JOKAa3aTeNbCTBA POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpeibl OOUTaHuUs, €TUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHs MHOrooOpasusi BHJIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI M YEIOBEUYECTBA,

YMEHHE perniaTb OMOJIOTUYECKUE 3a]]a4l, BBISIBISATh TPUUUHHO-CIIEICTBEHHBIC
CBSI3U MEXAY UCCIIETyeMbIMU OUOJIOTMYECKUMU MTPOLIECCAaMU U SIBJICHUSIMU, J€TaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHUH MOJYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIMOIHATh JTA0OPATOPHBIE U TPAKTUYECKHE paboOThl, COONIIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYJIUpPYs 1€Jb KCCIEIOBaHUS, aHATU3UPOBATH IOJTYUYEHHBIE
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yy4YEOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMOoJIorHuw,
HKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOLIECTB, U
nyOJUYHO  TPENCTaBIATH  TOJYyYEHHbIE  pe3yJbTaThl HAa  YYCHUYECKHUX
KOH(DepeHIHUsX;

YMEHHE OLIEHWBATh TUIIOTE3bl M TEOPHH O MPOUCXOKICHUH KU3HHU, YEIOBEKa
U YEeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U CIOCO0aX MperoTBpaICHHUS
r100aIbHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccruoHanbHOR
AESITENFHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOAOIOIH30BaHNUs, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIBCKOrO XO34WCTBA, MHILEBOM
IPOMBIIUIEHHOCTH, YTIyONsATh TO3HABAaTEIbHBIM WHTEpPEC, HaIpaBiICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun ©  MPOJOIDKEHHUE
OMOIOTHUECKOT0 00pa30BaHUsl B OPraHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIET0 0Opa30BaHUSI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBanue KoaunvecTBo yacoB
JIeKTPOHHBIE (HH(POBHIE)
n/ | pasgesioB H TeM KoHTpo/ibHBIE IpakTHyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
I NMporpaMmMbl padoThbI padoThbI
1 buonorus kak Hayka 1
5 JKuBbIle cucTeMbl U X 5
W3y4eHue
3 buosnorus knetku 2 0.5
Xumuyeckas
4 10 1
OpraHu3anus KIeTKU
5 Crpoenue u GpyHKINH g 5
KIICTKH
OOMeH BelecTB 1
6 MpEBpAIICHUE YHEPTUN 9 1
B KJIIETKE
Hacnencreennas
7 nHpopmarnus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEHHBIN ITUKIT
8 6 1
KIICTKH
Crpoenue u pyHKIIUU
9 P by 17 1.5
OpraHU3MOB
PazmHoO)xenue n
10 8 1.5
pa3BUTHE OPTaHU3MOB
11 I'enetnka — Hayka o 2 0.5
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HACJIEICTBEHHOCTH U
W3MEHYUBOCTH
OpraHU3MOB
12 3aKOHOMEpPHOCTH 10 i
HACTIEACTBEHHOCTH
13 3aKOHOMEPHOCTHU 6 !
M3MEHYUBOCTH
14 ['enetuka yenoBeka 0.5
15 Cenexuusi OpraHu3MoB 4 1
buorexnonorus u
16 CHHTETHYECKAS 4
ouosorus
17 Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO 102 13
YACOB 110 [TIPOT'PAMME
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11 KIIACC

Ne
n/
n

HanmeHnoBanue
pa3aesioB M TeM
NPOrpamMmMbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IMpakTnueckne
padoThbI

JJieKTpOHHBbIE (I poBbIe)
o0pa3oBaTe/bHbIE Pecypchl

3apoIeHUE U Pa3BUTHE
9BOJIIOIMOHHBIX
npeICTaBICHUH B
ouoIoruu

MuxkposBoitonus u eé
pe3yJIbTaThl

14

MakponsBosnronus u eé
pe3yJbTaThl

[Ipoucxoxnenue u
pa3BUTHE )KU3HU Ha
3emie

15

1.5

[Ipoucxoxnenue
YEJI0BEKa —
aHTPOIIOT€HE3

10

DKOJI0rusi — HayKa o
B3alMMOOTHOIIEHUAX
OpPraHHU3MOB U
HaJIOpraHU3MEHHBIX
CHCTEM C OKpY>Karoleu
cpenoiu

0.5

OpraHusMel 1 cpea
oOuTanus

1.5

OKOJIOTUs BHUI0B U

0.5
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MOy

ODKOIOTHUs COOOIIECTB.

9 DKOJIOTUYECKHE 12 0.5
CUCTEMBbI
10 buocdepa — rmobanpHas 6
JKOCHCTEMA
1 Yenosek u 6
OKpy>Karolas cpesa
12 PesepBHOE Bpems 8
OBILEE KOJIMYECTBO 102 75
YACOB I10 ITPOIT'PAMME
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IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJICKTPOHHBIE
mudpoBbIe

o0pa3oBaTte/ibHbIE

pecypcesl

buonorus xak KOMIJIeKCHAs
HayKa U KaK 4acTh
COBPEMEHHOT0 OOIIECTBA

JKuBBIE CUCTEMBI U UX
CBOMCTBA

ypOBHeBaﬂ OopraHu3anunsa
KHNBBIX CUCTEM

Hctopus oTKpBITHS U
W3YYEHHUS KIIETKU.
Knerounas teopus

Meroasl MOJEKYJIIPHON U
KJICTOYHOM OHooruu.
[IpakTnueckas pabora
«HM3y4yeHue MeTo10B
KJIETOYHOM OHoorun
(xpomarorpadus,
anexTpodopes,
muddepeHnmanbHoe
nentpudyruposanue, [111P)»

0.5

XUMHUYECKUN COCTAB KJIETKUA

MuHepanbHbIe BElECTBA
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KJICTKH, UX OMOJIOTHYECKast
pOJIbH

Oprannueckue BeniecTBa
KJIETKH — OCJIKH.
JlabopaTtopHas pabota
«O0HapyxeHue OEIKOB C
MTOMOIIHIO KaYeCTBCHHBIX
peaxuuiny

0.5

CoiicTBa, K1accudukamus u
byHKIMN O0CITKOB

10

Oprannueckue BeuiecTBa
KJIETKH — YTJICBOJIbI

11

Oprannueckue BeuiecTBa
KJIETKH — JIMIIH]IbI

12

HyknenHoBbIE KHUCIIOTHI.
JHK u PHK. JIaGopaTopHast
pabora «MccnenoBanne
HYKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuun ATO.
HApyrue
HyKJeo3uaTpudochars
(HT®)

14

CexsenupoBanune J[HK.
MeTo1pI TEHOMUKH,
TPaHCKPUIITOMUKH,
MIPOTEOMHUKH
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15

MeTo1bI CTPYKTYpPHOMR
ononornu

16

Turbl KIETOK.
[IpokaproTrueckas KieTka

17

CrtpoeHne 3yKapruoTHYECKON
kieTku. [IpakTudeckas
pabota «/3yueHue cBONCTB
KJIETOYHOW MEMOpPaHbI»

0.5

18

HOBGpXHOCTHLIfI arrapar
KIICTKHN

19

OnHomeMOpaHHbBIE
OpraHOMIbI KIETKH.
[TpakTuyeckas padora
«M3yuenue nBUKEHUSA
IIUTOIIA3MBI B
PaCTUTENBHBIX KIIETKaX»

0.5

20

[ToyaBTOHOMHEIE
OpTaHOUIbI KIETKHU:
MHUTOXOHAPHH, TIACTUJIBL.
JIaGoparopHas pabota
«HccnenoBanue miazmMosnsa
U JIeTIa3MOoJIn3a B
PacCTUTENBHBIX KIIETKaX»

0.5

21

HemeMmOpanHbie opraHou/ b1
KIIETKH

22

Crpoenue u QyHKIHHU Aapa

23

CpaBHutenpHas
XapPAKTEPUCTHKA KJIETOK

0.5
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aykapHot. JlabopaTopHas
pabora «3yueHue cTpoeHus
KJICTOK Pa3JIUYHBIX
OpPTraHUu3MOBY»

24

AccuMumsnus u
JTUCCUMMIISIIUSL — JIBE
CTOPOHBI METabOIU3Ma.
Tunbl oOMeHa BeIecTs.
JlabopaTopHas pabora
«/3yueHne KaTaIuTUIEeCKON
aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl UIN
KaTaasbl)»

25

PepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIeTOUHOTO
MeTaboIu3Ma.
JIaGopatopHas pabota
«3yuenue
(bepMeHTaTUBHOTO
paclieneHus nepokcuia
BOZOPOJa B PACTUTEIBHBIX U
KHUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI N OENKH-
UHTHOUTOPBI

27

ABTOTpOQHBII TUIT 0OMEHA
BEIIIECTB

28

dorocunres

29

Xemocuntes. JlabopaTopHas
pabota «CpaBHeHHE

0.5
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IIpouecccoB (1)OTOCI/IHT633 nu
XEMOCHHTE3a»

30

AHa’poOHbBIE OPraHU3MBI.
Bupr 6poxenust.
JlabopaTtopHas pabota
«CpaBHEHHE MIPOLIECCOB
OpOXKEHHS 1 IBIXaHHSDY

31

A>poOHbBIE OPraHU3MBI.
OTarbl 3HEPreTUIeCKOro
oOMeHa

32

DHeprust MEMOPaHHOTO
rpajiieHTa MPOTOHOB.
Cunte3 AT®: pabora
npotoHHON AT®-cuHTa3bI

33

Peakunun matpuyHoro
CHUHTE3a

34

Tpanckpunuus —
MaTpuuHblii cuHTe3 PHK

35

Tpancnsuus v e€ 3Tarbl

36

KonnpoBanue aMUHOKHCIIOT.
Ponb pubocom B 6uocunTe3e
Oenka

37

Opranuszaius reHoma y
IIPOKAPUOT U DYKapuoT

38

MornekyssipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB Y
9YKapuoT

39

BI/Ip}/CLI — BHCKJICTOYHBIC

0.5
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(hOpPMBI KU3HH U
oOJUTaTHBIC MTapa3UTHI.
[TpakTuyeckas pabora
«Co3zmanue MOJIeIIu BUPYCa

40

Bupycusble 3a601eBaHMs
YeJI0BeKa, )KUBOTHBIX,
pacTeHuit

41

HanorexHosornu B
OHMOJIOTUH U MEIUIINHE

42

JKM3HEHHBIN [TUKIT KIIETKU

43

Matpuunslii cunres JJHK

44

XpomocoMmsl. JlabopartopHas
pabora «3yueHnue
XPOMOCOM Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

45

Jlenenune KIETKH — MHUTO3

46

Tunel kiietok. Kapuokunes u
nutokunes. JlaboparopHas
pabora «Habmonenue
MHUTO32a B KJIETKaX KOHYHKA
KOpeIIKa Jyka (Ha TOTOBBIX
MHKpOIIpenaparax )

0.5

47

Perynsiiiust sku3HEeHHOTO
LUKJIA KJIETOK

48

OpFaHI/IBM KakK €AMHOC 1ICJI0€

49

TkaHu pacTeHU.
JIaGoparopHas pabota
«M3yuenue TkaHen

0.5
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pacTeHui»
TkaHu KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabota «3yuenne TKaHei '
KUBOTHBIX»

Opransl. CucteMbl OpraHoB.

51 JlabopaTtopHas pabota 0.5
«/3yueHne OpraHos '
LIBETKOBOT'O PAaCTCHUS

52 Ormopa Tena opraHu3MoB

53 JIBr>KEeHUE OpraHU3MOB

54 IIutanne opraHn3MoB
[IntaHne MO3BOHOYHBIX

55 KUBOTHBIX.

[IumeBapuTenpHas cucrema
YeJioBeKa

56 JlpIxaHue opraHu3MoB

57 JIbIxaHue M03BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

53 TpancnopT BewecTB y
OpPraHU3MOB
KpoBeHocHas cucrema

59 MIO3BOHOYHBIX )KUBOTHBIX U
YeJI0BeKa

60 Boigenenue y opranu3smMos

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctema
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YCJIIOBCKaA

63

Paznpaxumocts u
peryianusa y opraHu3MoB

64

I'ymopanbHas peryisauus u
SHJOKPUHHAS CUCTEMA
JKUBOTHBIX U 4EJIOBEKA

65

DopMBbl pa3MHOXKEHHUS
OpraHu3MOB

66

ITonoBoe Pa3MHOKCHHUC

67

Meiios

68

I"ameTorenes. O6pazoBanue
" Pa3BUTHC MOJIOBBIX KJICTOK.
JlabopaTtopHas pabota
«M3ydenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTax»»

0.5

69

NunuBuyansHOE pa3BUTUE
OpraHu3MOB — OHTOT€HE3

70

3akiajKa OpraHoB U TKaHEH
13 3apOJIBIIIEBHIX JTUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JIaGoparopHas pabota
«BbIsiBI€HNE TPU3HAKOB
CXOJICTBA 3apOAbIIIEH
MIO3BOHOYHBIX KUBOTHBIX)»

0.5

72

Pa3smHOXEHME U pa3BUTHE
pactenuii. JlaboparopHas
pabota «CTpoeHHne opraHoB

0.5
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Pa3MHOXKEHHUS BBICIIUX
pacTeHuin»

73

Uctopus cranoBieHus 1
pa3BUTHUS TEHETUKH KaK
HayKd

74

OCHOBHBIE TTOHSTHS U
CHMBOJIBI T€HETHUKHU.
JlabopaTtopHas pabota
«Jlpo3oduna kak 00BEKT
FEHETUYECKUX
HUCCIIETOBAHUIN»

0.5

75

3aKOHOMEPHOCTH
HaCJIeI0BAaHMSI IPH3HAKOB.
MonorubpuaHoe
CKpelIMBaHuE.
[IpakTnueckas pabora
"N3yuyeHue pe3ynbTaToB
MOHOTHOPHIHOTO
CKpeIlMBaHUs y 1po30(ussr"

0.5

76

[IuTonornyeckrue OCHOBBI
MOHOTHOPHUIHOTO
CKpeIIMBaHUS

77

AHanuzupyroliee
ckpeuuBanue. Henomnnoe
AOMUHHUPOBAHUC

78

JuruOpuiHOE CKpeIuBaHue.
[TpakTuyeckas padora
«M3ydyeHue pe3ynbTaToB
JUTHOPHUIHOTO CKPEIMBAHUS

0.5
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y 1p030(UITBD

79

[IuTonormyeckne OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHUS

80

CreruieHHO€e HACJIeI0BaHHE
MIPU3HAKOB

81

XpoMoCOMHas TeOpus
HaCJIEICTBEHHOCTH

82

T'enetuka noma

&3

T'enorun kak nenocTHasg
cucreMa

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUSA PaCTCHU,
YKUBOTHBIX U YEJIOBEKA

&5

N3MeHYMBOCTH IPU3HAKOB.
Bunnl n3sMeHUInBOCTH

86

MonudukannonHas
U3MEHYUBOCTD

87

BapuauuonHsslii pan u
BapHalOHHAs KpUBasl.
JIaGoparopHas pabota
«MccnenoBanne
3aKOHOMEPHOCTEN
MOJU(PUKAITMOHHON
n3MeHYnBOCTH. [locTpoeHue
BapHUALMOHHOIO psiJa U
BAPUALIMOHHON KPUBON»

0.5

88

I'enoTunuueckas
U3MCHYHNBOCTD.
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KoMmOunaTuBHas
U3MEHYUBOCTH

&9

MyTauronHas
W3MEHYUBOCTb.
[IpakTnueckas pabora
«MyTtanuu y apo3oduiisl (Ha
TOTOBBIX
MUKpoOTpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO MpoIlecca.
OnHUreHeTHKa 1
SIUTC€HOMHKA

91

I'eneTnka yemoBeka.
[IpakTuueckas pabora
«CocTaBlicHHE U aHAIIN3
POIOCIOBHO»

0.5

92

MeTtoapl METUITMHCKON
TE€HETUKHA

93

3HaueHnEe MEIULIMHCKOM
TE€HETUKH B
MPEIOTBPALIICHUH U JICUCHUU
reHETHYECKHUX 3a00IeBaHNI
yeJI0BEKa

94

OCHOBHBIE TIOHSTHUS
cenekiuu. JlaboparopHas
pabora «/3y4enue copTos
KYJIBTYPHBIX PAaCTEHUU U
MOPO/J] TOMALTHUX
KHUBOTHBIX»

0.5
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95

MeTobl celeKIIMOHHOMN
pabotsl. JlaGoparopHas
pabota «3y4eHue MeTo10B
CEJIEKITUH PaCTCHUID

0.5

96

JlocTrmxeHus ceNeKIuu
pacTeHui U )KUBOTHBIX.
[IpakTnueckast pabora

«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U
UCIIOJIb30BaHUE
TeHETHYECKUX PECYPCOB

98

BbruotexHonorus Kak Hayka u
0Tpacib MPOU3BOICTBA.
[IpakTuueckas pabora
«M3yuenne oObEKTOB
OMOTEXHOJIOTUM»

0.5

99

OcCHOBHBbIE HaNpaBJICHUS
CUHTETHYECKOI OHMOJIOTHH

100

XpOMOCOMHAs U FeHHas
HMHXEHEPUs

101

Menunackue
OHOTEXHOJIOTHH

102

PesepBHBIii ypoK.
[ToBTOpEeHME, 0000IICHUE,
CHCTEeMaTH3alMs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5
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11 KIIACC

Ne
n/
|

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
HU3yYeHUs!

DJIEKTPOHHBIE
undponbie

o0pa3oBaTe/ibHbIE

pecypchl

OBoronoHHas Teopus Y.
JapBuHa

JIBrKy1IME CUIIBI
3BOJIIOLMK BUJIOB 110 Y.

HapBuny

Bopsba 3a cymecTBoBanue,
€CTECTBEHHBIH U
UCKYCCTBEHHBIH 0TOOp

dopmupoBaHue
CHHTETHYECKOU TEOPUHU
3BOJIIOLUU

OTanel 3BOJIOIMOHHOTIO
mpoliecca: MUKPOIBOJOIIHS
1 MaKpOdBOJTFOIUS

[omynsims —
JIEMEHTApHAs €INHNLA
IBOJIIOLIMH

3aKOH T€HETUYECKOTO
paBHoBecus Jlx. Xapau, B.
Baitn6epra. JlaboparopHas
pabora «BrisiBiieHne
M3MEHYHMBOCTH Y 0COOEH

0.5
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OJIHOTO BHA»

OnemeHTapHbIe (HaKTOPHI
9BOJIIOLUH

DddexT ocHoBaTENS.
DddexT OyTHIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3onaumuun
HOITYJISLIAMN:
reorpaduyeckas,
Ouooruyeckas

11

EctectBennsIit oTO0p —
HaTPaBISAIOUUI (aKTop
ABOJIIOLIUU

12

[TonoBoit oT60p

13

[TpucnocoG1eHHOCTh
OpPraHU3MOB KaK pe3yiIbTarT
MUKPOIBOJIIOIIH.
JlabopaTopHas pabota
«M3yuenune apomopdo30B U
UIMOaJaNTali y
pacTeHU U )KMBOTHBIX)

0.5

14

[Tpumepsnl
MIPUCTIOCOOJICHHH Y
OpraHU3MOB:
Mop(hosIoruyecKue,
dbuznonornyeckue,
OMOXUMHYECKHUE,
MOBE/IEHYECKHE.

0.5
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JlaGopaTopHas pabota
«I[Tpucnocobennst
OpPraHU3MOB U UX
OTHOCHUTEIIbHAS
1EJIeCO00Pa3HOCTH

15

Bup, ero kputepun u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHIO»

0.5

16

CtpykTypa BUaa

17

Bunoo6pasoBanue kak
pe3ynbrar
MHUKPO3BOIFOIHA

18

CBs13b MUKPO3BOJIIOLUY U
SMUAEMHOJIOTHH

19

Maxkpo3BOIIOIHS.
ITaneoHTomornyeckue
METO/Ibl U3YUYEHUS
SBOJIIOITUHN

20

buoreorpaduueckue
METO/1bl U3Y4EHUS
9BOJIIOLIMH

21

OMOpHOIOrHYECcKHe U
CpPaBHUTEIBHO-
MOp(hOIOrHYecKre METOIbI
U3yYEHUs HBOJIIOLIUN

22

MonekyispHo-
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reHETHYECKHE,
OHMOXMMHYECKHE U
MaTeMaTHYECKHE METOIbI
U3YYCHUS IBOJIIOLINN

23

OO61re 3aKOHOMEPHOCTH
IBOJIOLNHU

24

AJlariTuBHAS padanys.
HepaBHOMepHOCTBH TEMIIOB
IBOJIIOLIMH

25

Hayunble runoressl
MIPOUCXOKICHUS KU3HHU Ha
3emie

26

JonayuHsie
IIPEICTABIICHUS O
3apOXKICHUM KU3HU

27

OCHOBHBIE dTaIbl
HEOPraHUYCCKOM
3BOJIIOLUU

28

I'unotessl 3aPOKIACHHUA
KHU3HHU

29

Ucrtopus 3emiiu 1 MeTOAbI
€€ N3y4YCHHUS.
JlabopaTopHas pabota
«M3yueHue u onucanue
HCKOTIAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB»

0.5

30

HauvanbHable 3Tamsl
OPraHUYECKOMN IBOJIOIUU
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31

DBOJIONUS 2YKapUOT

32

OCHOBHBIE 3Tanbl
3BOJIIOLIMH PACTUTEIBHOTO
mupa. [IpakTnueckas
pabora «3yuyenue
0COOEHHOCTEH CTpOeHus
pacTeHni pa3HbIX
OTJICJIOB»

0.5

33

OCHOBHBIE dTanbl
J3BOJTFOLIAM JKUBOTHOTO
MHupa

34

DBOJTIOLHS )KUBOTHBIX.
[IpakTuyeckas padora
«M3yuenmne ocodbeHHOCTEN
CTPOCHHS TIO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

Passurue xu3Hu Ha 3emie
0 ApaM U TIEpUOAaM

36

MaccoBble BBIMUPAHUS —
IKOJIOTUYECKUE KPU3UCHI
IIPOILIOTO

37

CoBpeMeHHbIH
3KOJIOTUYECKUN KPU3HUC,
€ro 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPraHUYECKOTO MPOIILIIOTO

39

OcCHOBHEIE
CHCTEMATUYECKHUE TPYIIIEI
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OpraHnu3mMoB

40

AHTpONOJOrHs — HayKa O
YEIJIOBEKE

41

Passutue npeacrasieHuii o
IIPOUCXO0KICHUH YEI0BEKA

42

MecTo yenoBeka B CUCTEME
OpPraHUYeCcKOro MHUPA.
JlaboparopHas pabota
«M3yuenue ocobeHHOCTEH
CTPOCHHUS CKelleTa
YeJIOBeKa, CBA3aHHBIX C
PSIMOXOKICHUEM»

0.5

43

JBroKy1re CUIIbl
AHTPONIOTEHE3A

44

CooTHOIIIEHHE
OMOJIOTHYECKUX U
COIMATBHBIX ()aKTOPOB B
aHTPOTIOTeHE3e

45

OCHOBHBIE cTagun
AHTPOIIOrCHE3a

46

ITaneoreweTuka u
[1aJIEOr€HOMHKA

47

OBOJIOIHUS COBPEMEHHOTO
YenoBeKa

48

YenoBeueckue pachl.
[IpakTuyeckas padora
«3ydeHne 3K0JI0rMUeCKuX
aJanTaiyi 4eJIoBeKay

0.5
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49

MexauCIUIUTHHAPHBIE
METO/Ibl AHTPOIIOJIOTHH

50

3apokJeHNe U pa3BUTHE
9KOJIOTUHU

51

MeTo/1bl SKOJIOTHH.
JlaboparopHas pabota
«3ydyenne MeTo10B
HKOJOTHYECKUX
HUCCIIEJOBAHUI

0.5

52

3HaYEHUE IKOJIOTHUECKIX
3HAHUM JI YeJIOBEKa

53

Okonorndyeckue pakTopsl

54

AOluoTtnueckue HakTopHbI.
CBeT Kak 3KOJIOTUYECKHI
dakrtop. JlaboparopHas
pabota «BrisiBieHHe
MIPUCTIOCOOJICHUIA
OpPTaHU3MOB K BIHSHUIO
CBETa»

0.5

55

AOluoTtnueckue HakTopHI.
Temmneparypa kak
9KOJIOTUYECKUI PaKTop.
JlaGoparopHas paboTa
«BbIsBIEHUE
npucnocoOIeHn i
OpPraHU3MOB K BIUSHHIO
TEMIIepaTyphbD»

0.5

56

AbGuotnyeckue GakTopsl.

0.5
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Braxxnocts kak
AKOJIOTUYECKHUH (PaKTOP.
JlabopartopHas paboTa
«AHaTOMHUYECKUE
0COOEHHOCTH pacTeHUi U3
pa3HbIX MECT OOUTAHUS

57

Cpenst oouTanus
OpraHU3MOB

58

buonornueckne puTMbl

59

XKuznennsie Gopmel
OpPraHu3MOB

60

buotnueckue akTopsl

61

3HaueHne OMOTHYECKUX
B3aIMOJIENUCTBUN IS
CYIIECTBOBAHUS
OpraHU3MOB B CpeJie
obuTaHus

62

DKOJIOTUYECKIUE
XapaKTEPUCTHKN
MOMYJISIAN

63

OcHOBHBIE TTOKa3aTeIN
MOMYJISIIUNA: YACIICHHOCTb,
MJIOTHOCTH, BO3pacTHAs 1
M0JIOBAsI CTPYKTYpa

64

OcCHOBHBIE ITOKa3aTeIN
MOIYJISILIUA: POKIAEMOCTD,
MIPUPOCT, TEMII POCTAa,
CMCpTHOCTB, Mnrpam/m
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65

DKojoruueckasi CTpyKTypa
HOIYJISILUN

66

JlnHaMuKa nomnyssinuu u eé€
perynsanus

67

Kpussie pocra
YHUCJIICHHOCTH IIOIYJIAIUH.
KpI/IBble BBIDKUBAaHUA

68

DKoJioruueckas HuIa
Buna. JlaboparopHas
pabora «IIpucnocobnenus
CEeMsIH paCTeHUH K
paccesieHuIo»

0.5

69

Bun xak cucrema
MO JISIU A

70

33KOHOMepHOCTI/I
MOBCACHUS U Mnrpaunﬁ
JKHNBOTHBIX

71

Coo0111ecTBO OpraHu3MOB
— OHOIIEHO03

72

DKocucTeMa Kak OTKpbITast
cucrema

73

KpyrosoporT BermiectB u
MOTOK PHEPTUU B
IKOCUCTEME

74

OCHOBHBIC TTOKA3aTEIU
9KOCHCTCMBI

75

OKOJIOTUYECKHE IMUpaMUuJibl

76

Hsmenenus cooOIecTs —
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CYKIOECCHu

77

[IpupoHBIE 5KOCUCTEMBI.
DKOCHCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOpPEU 1
OKEaHOB

78

[IpupoHBIE S3KOCUCTEMBI.
DKOCUCTEMBI TYHJIp, JIECOB,
CTeneH, IMyCThIHb

79

AHTpOHOF CHHBIC
9KOCHCTCMBI

80

YpOodKOCHCTEMBI.
[IpakTuyeckas pabora
«M3ydenue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
dbopMupOBaHUsT OCHOBHBIX
B3aUMOJIEHCTBUI
OpraHU3MOB B YKOCHUCTEMax

82

MexaHu3Mbl BO3/IeHCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB
Ha cyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
HOIYJISIIIOHHOM U
9KOCUCTEMHOM YPOBHSX

83

buochepa —
oOIIernianeTapHas
o0oJtouka 3emMitu

84

VYuenne B. U.
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BepHuanckoro o 6uochepe

85

3aKOHOMEpPHOCTH
CYLIECTBOBaHUS OHOCHEpHI

86

KpyroBopoTs! BemiecTs u
OMOTEOXUMHYECKHUE ITUKITBI

87

3oHanbHOCTH Onochepsl.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OHoCchepsI

&9

DKOJOrH4eCKHe KPU3HUCHI U
UX TIPHYHHBI

90

BosaelicTBrue yenoBeka Ha
ouochepy

91

AHTpOIIOreHHOE
BO3JCHCTBHUE HA
pacTUTENbHBIA U
JKUBOTHBIN MU

92

Oxpana npupozsl

93

OcCHOBHBIE TPUHITUTIBI
YCTOHYHMBOIO Pa3BUTHUS
YeJIOBEUECTBA U MIPUPO/IbI

94

PammonannHoe
MPUPOIOTIOTH30BAHNUE U
COXpaHEHHUE
OHOJIOrHYECKOTO
pa3HooOpasust 3eMiu

95

O00011EeHE TI0 TEME
«MuKkpo3BorOLHS U €€
pE3yJIbTaTh»
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O000111eHE TI0 TEME
96 «MakposBoJironus u e€
pEe3yIIbTaThD»

O00011EeHE TI0 TEME
97 «ITpoucxoxaenue u
pa3BUTHE )KU3HHU HA 3eMIIe»

O0001IeHue 1Mo TeMe
98 «IIpoucxoxnaeHue
YeJI0BEKa — aHTPOITOTCHE3)

O06o06mIeHne o TeMe
99 «IKOJIOTHs — HAyKa O

B3aUMOOTHOIICHUSIX
OpraHU3MOBY

O00011IeHIE IO TEME
100 «Opranusmsl U cpeja
oduTauus»

O000111eHE TI0 TEME
101 «IKOJIOTHSA BUIOB U
TIOITYJISALIAD)

O000111eHME TI0 TEME
102 | «buocdepa — rmodanpHas
IKOCUCTEMA»

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102

7.5
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HMHTEPHET
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Jlnct cornacosanus k gokymeHTy Ne 29-coo ot 11.03.2024
WHnunaTop cornacoBanus: MaTiowunH B.H. Qupektop
CornacoBaHue nHnyuupoBaHo: 11.03.2024 08:31

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 MaTiowumH B.H. A

11.03.2024 - 08:31
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