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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm DPIOC COO npodusibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBA3aHHOTO ¢ OHMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér npeacraBieHHE O
Heau M 3ajayax M3ydeHus yuyeOHoro mnpenmera «buosnorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYpUpPOBAaHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwarommuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEICTaBICHUN O 370pOBOM 00Opasze >XKHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOrO mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit P®IOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOW  JEATEIbHOCTU
OOy4Jaronuxcst MO0 OCBOCHHIO COJIEPKaHUS OHOJOTUYECKOTO 0Opa3oBaHUS Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE UM OpPUEHTHUPOBAH Ha
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pacimMpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH W OHOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIY4YEHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsiX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, aKTyalU3UPYIOTCS 3HAHMS OOydYaroIMXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii npeamer «buosnorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
oOy4JaronMMHUCs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIe)KalMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vMM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus: yueOHoro npenmera «buonorus» Ha yriyOa€éHHOM ypOBHE —
OBIIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHOl o0macTu
poecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WM K BBIOOpY
y4e0HOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

JlocTmxeHnne 1enu U3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3aa4:

OCBOCHME O0YYarOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISAus, BUA, OMOreo1eHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHMH, MaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopur W B mOpupojse (HaOMroJeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZiecHue OOy4YalolUMHUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YUYaIOIIUXCS MHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE y O0YYaIOIIMXCs LIEHHOCTHOTO OTHOILIEHUS K *KHBOW MPHUPOJIE B
IEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHUYECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUM (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTeM, Onochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieyeHue O€30MaCHOCTU KU3BHENEATEILHOCTH B YPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHU€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0OyYarolUMHUCH
WHIUBUTy AIbHON o0Opa30BaTeNIbHOMI TPAEKTOPHH, CHocoOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
VH/IMBUIYyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YnCI0 4YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTMU Ha YriIyOJIeHHOM
YPOBHE CpeIHETo 001mero oopasosanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HANpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CPETHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTUU HA YIITyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENAeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue HporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UCTopus pa3BUTHS
Ouosiornu.  buonmornueckue HayKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OMoOJOrUK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJOTHMU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuHs,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTb M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldy KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINHU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. [ lonarue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHE MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE IS IPOBEICHHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB TpH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLO0B MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTHe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyyisiunu. MuHepaabHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonorunueckue GpyHkunu 6eakoB. IIpuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpl. M'mapodunbpHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupanb. Mectonaxoxaenue u ouosiornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
kietke. /Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulll ousaiin u
Opeanuyeckull cunme3s OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMmoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «llepuoguueckass TaOMuIIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3MoBy», «CTpoeHUe
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJI
yrieBoaoBy, «CTpoeHre MoJIeKyd JUnuaAoBy», «HyKI€eMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TMOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuil 1 apxei.
Oco0OeHHOCTH CTpOEHHUs] TEeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHnbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUecKylo MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTEHHM, IprOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxeHne nuroriasMbl. Opranonasl
kieTkdu. OnHOMeMOpaHHBbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyoun pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuiM U miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opranouabl kineTku CTpoeHue U PyHKIUU HEMEMOpPAHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl.  Axkmunogvliemukpoguiamenmsi.  MpbIIEUHbIE  KIJIETKH.
AKmuHosble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumose. Aoepmbiil
Mparcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHUE DYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKApHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «U3ydyeHue CTpOEHUSI KJIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KJIETKaX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISALINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTtain3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHblll pomocunmes y oaxkmepuii. Ceemocodouparoujue
nueMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OposkeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEIEHOE
dbochopunupoBanue. Ouepeus memoOpaHnoz2o epaduenma npomouos. Cunmes
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ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJAOBAaHME JJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHuWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl UK KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOH, €ro cBoucTBa. TpaHckpunuus — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanme amuHOKuCHOT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. I'mmoresa
onepona (®. XKako0, XK. Mano). Monekynsaprvle mMexanuzmvl IKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuns 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHui. CITN]], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anaruz boavuux maccusos («bigdata»)
CmMpYKmypHuix buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyute.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKkapcms.
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTHyeckuit Kom», «BuUpyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEII BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u MuTo3.
Oco0OeHHOCTH TpolleccoB, MpoTeKaImux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epuoibl UHTEpGa3bl.

Martpuunbiii cunres JIHK — pemmkanwmsa. IIpuanuner permmkanuun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU TPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynmauuss mutorndeckoro nmkiaa kiuetku. [Iporpammupyemas kKiaeTtodyHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
K1emKay — ououHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JleMmoHCcTpauumn

Tabnuupsl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukanusa JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOCHHOCTH  CTPOEHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, APpYyrue NpoTUCTh. KOoIOHWAIbHBIE OPTaHU3MBI.
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B3anMoCBs3p 4YacTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. TuIbl pPACTUTENBHBIX TKaHEW: o0Opa3oBaTesbHas,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckasd. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI U pacoOkKEHUs TKAaHEN B OpraHax pacTeHUU.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: ANUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHHUs, (PYHKUMNA H
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU cKeneT. CTtpoeHune u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO Trasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpunosioctHoe U
BHYTPHUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTAENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue sxkuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB Y OpPraHUM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpallieHHs. IDBOJIIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJsiums.

Beigenenue y opraHu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y
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MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3zMa ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiieTtouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ peryisiuss |y OpraHm3MoB. PasgpaxumocTs y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTb U peryisiuus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pediexc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast peryisiuus W 3HAOKPUHHAsT CHUCTEMa XUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuuel u cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4elIOBEKay,
«ITumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlIeyHass ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «DHIAOKPHUHHAs cucTeMa», «CTpOCHHE MBIIIIIbI,
«mmynurer»,  «KuiieuynomonoctHeie»y, «CxeMa  NUTaHUS  PACTECHUN»,

«KpoBEHOCHbIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

14



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXHX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmana U OeNKoB 1o AedcTBrUeM (epMEeHTOB, 000pya0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JTBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydueHrue opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TomoBoe pa3zmuHoxkeHue. I[lonoBele kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y uBOTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMmaToreHe3 u oorexnes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOIOTBOPEHMS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOLOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKOMMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknazka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3ylbTaT HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. Paszputue ¢ wmeramopdo3oM y O€CMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOEe 3HAYEHHE NPSAMOIO0 M HENPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTta KUBOTHBIX. DaKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
JKU3HEHHOM IuKIe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['amertorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETyISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TuapbDy, «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HEenpsAMoe pasButhe», «Pa3zBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkn», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYIOJIbHBIX PAaCTCHUI», « KM3HEHHBIN LUK
MOpPCKOM  KamycTbD, <«OKWM3HEHHBIM UHMKIT MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKI.

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

IIpakTuyeckasi padora «BrplsiBIcHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINUX
pacTeHU.

Tema 11. I'eneTuka — Hayka 0 HACJIEACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUSI U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHII.
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OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUUYECKHX

VICCJIEIOBAHNIY.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKoH

eAMHO00pa3us THOPUIOB MEePBOTO MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs ITPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE T'E€HOB, HAPYIICHHE CLEIUICHUS MEXIAYy TIe€HaMH. XPOMOCOMHas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEIEHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbId I0J. ['eHeTnyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [Tomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIWH.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiilt 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3aKkoH
Mennens», «AHamu3upyrouniee CckpeluBaHue», «HemomHoe gOMUHHUpPOBaHHEY,
«CrierieHHOE HAcJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJay,
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«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM 3aKOHA HE3aBHCUMOTO HACJIECIOBAHUA IIPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3yiabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydeHue  pe3yNbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHU Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBCHHASI.

Moaudukanuonnass U3MeHYMBOCTh. Ponb  cpeast B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CpoiicTBa MOIu(DUKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNIMUYECKass N3MEHUMBOCTh. CBOMCTBA T€HOTUINYECKONM N3MEHUYMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHIAYUUPOBAHHBICE MyTalud. SaepHble U
HUTOIUIa3MaTHYeckue myTanuuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHoM u3MenunBoct (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdeMmoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuet u cxeMbl: «Buasl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs H3MCHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHUs YeI0BEKa», « Buapl myTarmii.
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O6opynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHHH,
pucyHku (dpotorpaduu) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas MporpaMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJTM3HEIIOBEIH, IIMTOr¢HETUYECKU, MOMYJISILIUMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051eBaHus YelloBeKa. | eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JeBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUSIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IHpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTHUKALIMH.
VYuenne H. W. BasunoBa o IleHTpax MNpOUCXOXIEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTe€HUil. Poib celekuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Oransl KOMOWHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C oMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PaninanimoHHbI 1 XUMHAYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTyPHBIX
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¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenns ucxoqHoro Marepuana ajsi CEJIEKIHH.

[Tomyuyenue MOJIUTUTONIOB. BuyTpuBugoBas rUOpHUAN3aIIHSL.
bnuskopoAcTBEHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. lcmonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DeBonoYUs».

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIYHUeHUs. CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvix uoetl U nepcneKmueHbiX MmexHoI02UlI.

JleMoHCTpauun

[Toptpers: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIJIOB B HACJIEACTBEHHOW M3MEHUYMBOCTH,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTareHes3y.

JlabGopaTopHasi padora «/3yueHue copToB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHuN.

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHIKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIaOOPAaTOPHIO
arpOyYHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OMOTEXHONOTHS:  XJIeOOMeueHue, TMOTyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuHre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nlaHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.
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Kierounasa unxkeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass TruOpuAu3alUsi W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJlEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SJEP KIETOK.
Texnonozuu 0300po6IeHs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeTaOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omouwmkenepus mnsg  pa3paOOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOT0 OMONPHUHTUHIA U cKapQoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreuyeHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
dbynkunonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiietounas nHxxenepus», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «l/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMs — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIONUOHHBIX IMPEACTABJIEHHH B
onosioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1Me CUiibl 3BOIOUKUH BUIOB 110 Y. J[apBHHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXXEHHsI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBotounu (CTD). HelTpanbhas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HauYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. IlImansraysen, x. Xonaein, . K.
benses.

Tabmuupr u cxembl: «Cucrema xuBoil mnpuponbl (no K. Jlunuew)»,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHS
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectsust Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KamycTbD», «[loposbl TOMaIIHUX JKUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBMXKYIIUX CHJ D3BOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIVI.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOr0 pa3HoOOpa3usi M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYJSLMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOPHI (IBMKYIIME CHUJIBI) HBOJIIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHMsS 4YacTOT ajiened B nonymauusx. Oddext
ocHOBaTend. JIggexm oOymuiiounoco zopaviuwika. CHUdICEHUe 2eHemuueckKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue s3¢pgpexkma Opeticha 2enos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIuUi:
reorpaduyeckas (MpocTpaHCTBEHHAs), OMoJIOruvecKast (pernpoayKTUBHA).

EcrtecTBeHHbIl 0TOOp — HampaBisgiomuii Qakrop sBomouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbI). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATHLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3yabTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHHE  MpUCMOCOOTEHW y  opraHm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumeps! npucnocobseHuil y opranu3MoB: Mop(hOoJIOrHYecKue,
¢duznonornyeckue,  OMOXUMHUYECKHE,  moBeaeHueckre.  OTHOCHUTENBHOCTD
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepunm u CcTpykTypa. BumooOpazoBaHume Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢aktop BupooOpaszoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduyeckoe),
CUMIIATpUUEecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponp  sBomronmoHHON  OWojorMM B pa3paboTKe HAy4HBIX METOJOB
coxpaHeHusi 6ropazHoo0pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmunpel 1 cxeMbl: «MyTallMOHHAsE HM3MEHUUBOCTBHY, «[lomymsironHas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepra», «/IBuwxyimine
CWJIbl HBOJIIOLIUNY, «DKOJIOTMYECKass M30JSUUs MONYJIALMA ceBaHCKOU (openny,
«l'eorpaduueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlomysiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
NEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpualbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaroas OKpacka AKUBOTHBIX»,
«Dusnonornueckre anantauun», «llpucrnocoOIeHHOCTH OpPraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTMYECKOE BHUJI000pa30BAHHME BHUJIOB CHUHUID),
«ITomunnounasl pacteHuit», «KamyctHo-peneunblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHuUW OJU3KUX BHUAOB, 00pPa30BABIIMXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Y 0COOEH OJHOTO
BUJIA».

Jlabopatopnasi  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi paGora «CpaBHeHHWE BHUJOB IO MOP(OIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHS  MaKpO3BOJIOLMM. IlaneoHTONOrMyeckue MeTOJbI
u3ydyeHus oHBomouuu. Ilepexomgnbie QGopMbl U (PUIOTEHETUYECKHE  PSAbI
OpTaHU3MOB.
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buoreorpaduyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIOpBHl U
dbayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emun. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
ABONIOLMH. ['€HeTHYecKue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsie reHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuia) 3BOONUU. [IpuHyun cmenvl QyHKYUl.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuupbl U cxembl: «DUIOreHETUUECKUI PsIT JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Cteronedansy,  «Punnoduth»,  «CeMeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOMAeMBbIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple TUMOTE3bl MPOUCXOKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3aPOK/ICHUS KU3HU U €€ ONpoBepKeHHe ornbiTamu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTaIbl HEOPraHU4ECKOU ABOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONUSA. XHMHYECKas OHBOTIONHSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
OO6pazoBanue mnojguMepoB U3 MoHOMepoB. KoamepBatHas rumnotreza A. .
Omnapuna, TMmoTe3a nepBuyHOro OyiapoHa JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHHE MTPOTOKIICTKH.
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HUctopuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxponomoruss u e€ wMeronpl. OTHOCUTENbHasE H aOCOIIOTHAsS
reoxpoHosiorus. ['eoxpoHosorndyeckas mKasua: 30Hbl, 3pbl, HEPUOJIBI, TOXH.

HavanpHble 3Tanbl OpraHWYecKo HBodtoUMH. [losBIEHME W HBONIOLHUA
NEPBBIX KJIETOK. DBOdIONUA MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTBHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIOLNMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cynry. llosBieHHME CHOPOBBIX pPAacTEeHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHHs. lIpomcxokaeHue IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONINX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Paszputne xu3HM Ha 3eMie IO ’paM M MEpUoAaM: apxeu, MPOTEPO30M,
najgeo30i, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
re0JIOrMYeCKUX IporeccoB. llosBiieHMe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE KPU3HUCHI MpouuIoro. IIpuunHel u
CJIEACTBUS MAacCCOBBIX BbIMHUpaHW. COBPEMEHHBIM 3KOJIOTUYECKUN KPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel kmaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnayutanuanm, JI. [lacrep, . . Meunuxkos, A. U.
Omnapumn, k. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3HmW», «Cxema ombita C. Mwmmiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBoMOUUW»,  «l'eoxpoHosormueckas  mIkajiay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrtema XuBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
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pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHononocTHbiey,
«Ilnockue YEpBU», «YneHucToHorue, «PBIOBDY, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «IItuupy, «Mnekonuraromme», «Pa3BuTue XU3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHMX, CKEJIEThl I[MO3BOHOYHBIX JKMBOTHBIX, 4Yy4della NTULl U 3BEpEH,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX HCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gaboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o n3y4eHuto abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHue 0COOEHHOCTEH CTpOEHUsI pacTeHUM
PAa3HBIX OTAEIOBY.

IpakTnueckas padora «M3ydeHre oCOOEHHOCTEM CTPOEHUSI TO3BOHOYHBIX
JKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl 1 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUM O MPOUCXOXKICHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa C KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAIMOXOXKIACHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBbHOU
CHUCTEMBI.

JIBrkymme cuiibl (hakTOphl) aHTPOITOTeHe3a: OMOIOTHYECKUE, COITHATbHBIC.
CooTHolIeHNEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(MPOKOHCYJIBI) M paHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMelblid, MepBbie
M3TOTOBJIEHUS OPYIHUM TpyJa. UenoBek NpsIMOXOASIIMNA M MEPBBIA BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPENIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN
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Kak BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TanieoreneTrka U MaAJICOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSX
yesioBeka. MyTanuoHHbIN mporiecc U noiaumopdusMm. [lonmynsunoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBpomneouaHas
(eBpaszmiickas),  aBCTpajo-HETpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnvacTBO  yenoBewecknx —pac. HayuyHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeoBEeKa K pPa3HbIM YCJIOBHUSIM OKPYKalolled Cpebl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuviuiiHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUU.  ODBOJIIOLIMOHHAS ~ AHTPOMNOJIOTHSI M TAJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIUA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JleMmoHcTpanuu

[Toptpetsr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOTOJIOTHIY, «I 0JIOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsIHB», «CKeNneT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD), «J|BHXKyILIHME CHIIBI aHTPOIIOTEHE3a», « DBOJIFOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubhy, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YETOBEKay», «Pachl 4ETOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl ~TPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YesoBeKa, MOJIEh
yeperna 4YejaoBEeKa M uepena I[IMMIIAH3€, MOJENb KUCTH YEJIOBEKAa M KHUCTH
HIMMITaH3€, MOJIEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuass padGora «V3ydyeHume ocoOOEHHOCTEH CTpOEHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnueckas padora «l/3yueHne SKOJIOrMYECKUX aJalTallkuil YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kalollel cpeaoi
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3apoxaeHre U pazBUTHE 3Kojorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TUH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKaMH.

Metonbl sxosoruu. IlosieBble HaOMIOEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npUpoAHbIe W JiabopaTopHble. MoenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPY’KaloIIEN Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATBHBII.

3HaUY€HHE OSKOJOTMYECKUX 3HAHMM 11  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaIMuA

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skomorum», «Meroasl aKkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea OOMTAHUSA

OkoJyoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJiorHueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonsepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak »Konorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHajbHas poJib CBETA.
doToOnEeprUOaU3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojJiep>KaHuio0 BogHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MIYIITHAs, MMOYBEHHAS,
IyOMHHAsT ~ TIOANOYBEHHAsl,  BHyTpUOpraHu3MeHHas.  DU3UKO-XUMHYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusmMoB K
JKU3HU B Pa3HBIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHBIE PUTMBL. [IpUCTIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.
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XKuznennole Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
JKusnennsie popMbI pacTeHUMN: IEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHC
TpaBbl, OJHOJECTHHE TpaBbl. JKWU3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNIECTBO, CUMON03 U ero (popmel. [lapasutusm, xooreparus,
MYTyann3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3aUMoOJIeUcTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JleMoHCTpauumn

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TeninoKkpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OMTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«Kusnennole  Gopmbl  pacteHmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus», «XulHudecTBoy, «llapasutuzm», «KoukypeHmus», «CumOuosy,
«KoMMeHcanuzm.

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIFOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYII, KOJUICKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBbIX cpeiaax,
repOapu U KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KHU3HU, TepOapuu U
KOJUUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpIisgBIeHHE NPUCTOCOOJIECHUNA OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTypPhbI».

JlaGopaTopnasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus BUA0B U MOILYJIANH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Monmynsimua  Kak
Ouonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCICHHOCTH MOMYJIALNH.
JuHamuka monyiasiudu U €€ peryisiius. buoThudeckuid MOTEHUHUAN MOMYJISIUU.
MoaenupoBanve TMHAMHUKHA NONMYJISUAKA. KpUBbIEe pOCTa YHCIEHHOCTH MOMYJISIIUH.
KpuBble BbDKHMBaHUS. Perymnsuus YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoNOrMUeckoil Huie Bujaa. MectooOuTanue. MHoOromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Hui. [ToTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema mnomyisuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosnorndeckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMmoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasinum», «Bo3pacTHble  OUpaMHIbI
nonyysiqun», «CKOpOCTh  3aceleHusi [OBEPXHOCTH 3€MJIM  Pa3iIMYHbIMU
opranuzMamny, «Mogeib 3kosiorndaeckort Huimm k. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHHM, KOJIJICKIIUH KUBOTHBIX.

JlaGopaTtopnass pabora  «lIpucnocoOneHuss ceMsslH  pacTeHUH K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXKIY
OpraHu3MaMH B OHOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYUEHThl, KOHCYMEHTHI, PEIYyLICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. bumomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, OMOMACChI i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKIECCMM W MX MPUYUHBL. AHTPOINOIEHHBIE BO3JCHCTBUS Ha
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cykneccuu. Knumakcuoe cooOmiectBo. bropaznoobpasue 1 moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKocucmemvl Mopet U
oKeanos. Ixocucmemvl MYHOp, 1eCO8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO03. Paznmuns
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u dayna. CuHaHTponM3amus TOPOJCKON QayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢hghekma u 6udo8-30uhukamopos (Kirouegvix
8U008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOMUYHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeusi  3AcpA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B030€lCHEUS.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «Ctpykrypa  OWOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIIBl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKOJIOTHYECKasi MpaMujia OMoMacchly, «IKOJOorhuuecKas mupamuia dSHEPrum»,
«O0bpazoBanue Oonotay, «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «9KocucremMa 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydelia NTHI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onucanme ypo03KOCUCTEMBD».

JlabopaTtopnasi padora «lM3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcusi «DKCKYpCHsl B TUITMYHBIM OMOTEO1IeHO3 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MOWMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYypcusi «IKCKYpCHUsl B arposKocucTemy (Ha MoJjie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA
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buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNIE€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuii o omocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiIepoaa, a30Ta). PUTMUYHOCTE SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHbIE OWMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPhS. KitmMmar, pacTUTEebHBIN U )KUBOTHBII
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa 1
onocdepHbIX PYHKITUI.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepranckuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emmn», «KpyroBopor a3ora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B MpupoJie»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMaruueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoancTBEHHbIM
nec», «Crenb», «CaBanHay, «IlycTbiHsy, « Tponnueckuil gecy.

O6opynoBaHue: repoapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0IIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arps3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA W KUBOTHBIA MuUp. OXxpaHa
PacCTUTEIBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHBI MPHUPOJIBL.
Kpacaeie xHuru. Oco0o oxpansemblie mpupojanbie Ttepputopun (OOIIT).
boranudeckue caibl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTUS HYEIOBEYECTBA W TMPHUPOIBI.
PanronanpHO€ ~ MPUPOIOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emyd. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTHEe METOJOB MOHUTOPWMHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie uUccie008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
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uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHosbl
KOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JleMoHCTpauA

Tabmuubl u  cxembl:  «3arpsisHeHHe  atMocepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHseMbIE IPUPOIHBIC TEPPUTOPHUI», «MOIeTIH YyIPaBIIEMOTro MUPaY.
Oo6opynoBanue: ¢otorpa@uu oxXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCs TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpPagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTHA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpamaaHncKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBIMIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TIIO3WIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUsS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;

35



MOHMMAaHKE YMOLIMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HH JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPY10JIt00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOW W COLMAIBHON
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccCHOHATbHON IesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPY’KArOIIEN CPEbI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM W MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAaxX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochepnl);
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AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYXaIoIIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUPA M MPOUCXOAAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAayyHbIX (PakToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTh OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OOYJAFOIIHXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTusi, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOJIOJICHUE, WU3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (IIO3HABaTENIbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETEHIIMU O0O0ydYalolmuxcs; CIOCOOHOCTh
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOECHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIbHON 1 COLMAIIBHON MPAKTHKE.

B pesynprate wu3ydyeHus OHMOJOTMM Ha YPOBHE CpPEOHEro OOILero
oOpazoBanus y oOyyatomierocs OyayT cGhOpMHpPOBaHBI TO3HABATEIbHBIC
yHUBEpCalbHble yUeOHbIE AEICTBUS, KOMMYHUKATUBHbIE YHUBEpPCAJIbHbIE YUECOHbBIC
NEUCTBUS, PEryJsTUBHbIE YHHUBEpCAJIbHbIE Yy4eOHbIE JEUCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MetanpeameTHble pe3yibTaTbl OCBOEHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1)0a30Bble JIOruYecKue AeHcTBHA:

CaMOCTOSITENIbHO  (OPMYyNIHUpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUYECKOTO MBIIUICHHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENeNATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUSI (DAKTOB U SBJICHUM
YKABOW MPUPOJBI;
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CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBICHUS
CYLLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHAIM3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATEILHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2)0a30Bble HCCIEI0BATEIbCKHE AeiCTBUSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U TPOESKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIH TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJaydl pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAaHUS B TMO3HABATEJIBHYIO W NPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;
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BBIIBUTaTh HOBBIE HJIE€W, MpeJiaraTh OPUTMHANbHBIE MOJAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4EOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alPOCHl U MPUMEHSATH PA3UUYHBIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI Y4EOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpPATh  ONTUMalbHYIO  (OpMy  TpEACTaBICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHEe, (u3nueckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJaJeTh  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

1)o01menne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYLIECTBY OOCYyKIaemMol Tembl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpesiaraeMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMK PYTHUX YYACTHHKOB
JAajiora Uin TUCKYCCUH);

pacro3HaBaTh HEBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MOHMMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2)coBMeCTHas AeSITeIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
pabOThI IPH pelIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOoM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWKECHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacmpeieniarTh pojaud ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M HX
pELIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M NOCTYIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHMM, MOCTOSHHO TOBBIIATH CBOM 00pa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU IS OIEHKH CHUTYallud, BHIOOpA
BEPHOTO PEIICHUS;

yMETh OIIEHHWBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NeSTEeIbHOCTH;

3)npuHsaTHe ce0s U APYTrUX:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA ONINOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIICUYCHHE
npobuapHOro  o0yueHus  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJIBI IEATCILHOCTH 10
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PA3JIMYHBIX yU4€OHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 1O
roJilaM U3y4deHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tpeamera «buonorus» B 10
Kacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH TPOOJEeM  palHroOHAILHOTO
TIPUPOOTIOIL30BaHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI U TOHATUS (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJISIIUs, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHEC), OMOJOTHYCCKHUE TECOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3Wsi W  TNPOUCXOXKICHUS  KYJbTYPHBIX  PAcTEHUH),  3aKOHBI
(erHOOOpa3Ksl TTOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YUCTOTHI T'aMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKUX PSAJOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. Basuiiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOTO ITO3HAHUS, MHCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIIECOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

yYMEHHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboiaM3M), NPEBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, TaMeTOTreHe3a, IMOPUOTEeHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHA  OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpPTaHOWJAMH KJIETKH W HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEWM M UX (QYHKIUSIMH, MEXIY
opraHamMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GYyHKIASIMH, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STalaMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJI JOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT;

yMEHHUE peniaTh OMOJIOTHYECKUE 3aa91, BBISIBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAaMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpencTtBamu, GOPMYIHpPYS IElIb KCCICIOBAHUS, aHAJTU3UPOBATH ITOJTYUYEHHBIC
pE3ynbTaThl U JIeNIaTh BHIBOBL;

yMEHUE Y4acTBOBaTh B y4E€OHO-UCCIIENOBATEILCKONW PabOTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, U
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nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHUYECKHX
KOH(EPEeHIINSIX;

YMEHUE OLIEHHBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX HMCCIIECJOBAaHUN B
obnmactd  OWUONOTMM M MEIUIMHBI  (KJIOHMpPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMpPABIEHHOE M3MEHEHHE T'€HOMAa M CO3JI[aHWE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyieill mpodeccuoHambHOU
JEATEILHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIAyOJsTh MO3HABATEIbHBIM
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu U
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX CPEAHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHWM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npo0OyieM 4YeloBeYecTBa, a TaKXkKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
MPUPOOIOIH30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOLIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

yMEHUE BIAJIETh CUCTEMOW OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeNeNeHUs] U TOHMMAaHUWE CYUIHOCTHM OCHOBOIIOJIAralolMX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomouronHas teopust Y. JlapBuHaA, CUHTETHYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoapiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unbepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJAAaMU  HAYYHOTrO  MO3HaHWUS,
WCITOJIb3yEeMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B MIPUPO/JIE;

YMEHUE BBIICHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTONaTPUYECKOIO " CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIONNUN HA T€HO(POH T TOMYJISIUH,
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MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUSl HANPABICHUIN
HBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy MPOIECCAMH SBOJIOINH,
JBIDKYIIMMH CHJIaMUA aHTPOIIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISITh  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelle oOWTaHWs, a0MOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYTII, B3aUMOCBSI3U OPTaHU3MOB U CpPeJbl OOUTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHs] MHOroo0Opasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI MPUPOJIBI M UETIOBEUECTBA;

yMEHHE peniath OMOIOTUYECKUE 3aJa4H, BBISIBISTH TIPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOJOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh HX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpYs LeIb WCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pEe3yibTaThl U JIeNIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHYECKHX
KOH(epeHUusX;

yMEHHUE OIEHUBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEJCTBUAX U CIOCO0axX MpeaoTBpaIleHUs
rJ100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBITIIUICHHOCTH, YTIIyOJIATh TO3HABATENBHBIM WHTEPEC, HAIMpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3oBaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne (uudposrbie)
HaumeHoBaHHepa3/1eJI0B M TEMIIPOrPaMMBbI Konrpouabusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypes:
1 buonorusakaknayka
2 JKuBble cucTEMBI U UX U3YUYCHHE
3 buonoruskiaeTku 0.5
4 XUMHUYECKAsIOPTaHU3AMSKICTKA 10
5 CtpoeHue u QyHKIMHUKIETKH 8
6 OOMeH BemecTB U NPEBpaICHHE YHEPTUU B 9 1
KIIETKE
7 Hacnencteennas nndopmarus u peains3amus 9 05
e€ B KJIETKe
KHN3HEeHHBIAITUKITKIIETKH 6 1
9 CrpoeHnue U pyHKIMHMOPTraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTUEOPTAHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U ) 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHUHACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHYHBOCTHU 6
14 I'eneTukauenoBeka 3 0.5
15 CeneknusiopraHu3MoB 4 1
16 buoTtexHOMOTHs U CHHTETUYECKAIONOIOTHS 4
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17 PezepBHOCBpEeMS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KJIACC

KoanuecTBouacon DJIeKTPOHHBIE
No /i HaumeHoBaHuepa3iejioB U Konrponsmmie  Tpaxrmseckie (uudposbie)
TEMIPOrPaMMbI Bcero o0pa3oBaTe/IbHbI
padoThI padoThbI epecypenI
1 3apox/IeHUE U PA3BUTHE IBOTIOIIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
2 Mukpo3BoIOIUS U €€ Pe3yIbTaThl 14 2
3 MaxpodBOIOIHS U €€ Pe3yIbTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 15
3emie
5 [TporcxokIeHHE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOoJIoTHsA — HayKa O B3aWMOOTHOIICHHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
7 Opranusmsl ¥ cpeJaoOuTaHus 1.5
8 DKOJIOTUSIBUIOB U TOIYJISIUI 0.5
9 DKOJIOTUSACO00IIECTB. 12 05
DKOJIOTHYECKUECUCTEMBI
10 Buocdepa — rimobanpHasIKOCHCTEMA
11 Yenosek u okpysKxaromasicpena
12 PesepBHOEBpEMs
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

0€eJIKOB

10 KVIACC
Ne KosaunuyectBo yacos
Jara DJIeKTPOHHbIE
o/ TeMaypOKa Bce KOHTpOJIbeIep HpaKaneCKnep n3yue IIH(l)pOBLIeOGPZBOBaTeJILH
- ro a00TbI a0oThI HUSA blepecypchbl
1 buonorus kak KOMIUIEKCHas! HAyKa U Kak 1
4acTh COBPEMEHHOT'O 00IIecTBa
2 JKuBblE cUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBASIOPraHU3ALUSKUBBIXCUCTEM 1
4 WcTopust OTKPBITHS U U3YUYEHUSI KIIETKHU. 1
Kiterounasteopus
Meroasl MOJIEKYJIAPHON U KJIETOYHON
6uosoruu. [IpakTnueckas padora
5 «3y4ueHne MeTo10B KIIETOYHON 1 05
ouonoruu (xpomatorpadus, '
anekTpodopes, muddepeHiranbHoe
ueHtpudyruponanue, [1LP)»
6 XHUMHUYECKUNCOCTABKIETKH 1
7 MuHepanbHbIe BEUIECTBA KJIETKH, UX 1
Ouosiornyeckas poJib
Opranuyeckue BelecTBa KJIeTKH —
8 oenku. JlaboparopHas pabota 1 05
«ObHapyxeHue 6EIKOB C ITOMOIIIBIO '
KAueCTBEHHBIX PEaKLIUi»
9 CsoiicTBa, knaccudukanus U GyHKIUN 1
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10

11

OpraHn4ecKMeBeIIECTBAKICTKH —
YIJIEBO/IbI

OpFaHHqCCKI/ICBCH_[CCTBaKJ'IGTKI/I —
JIMITM A BI

12

Hyxnennosslie kucnorsl. JJHK u PHK.
Jlaboparopuas padota «lccienoBanue
HYKJIGMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHHU3MOBY

0.5

13

14

15

Crpoenne u pynkuun ATO. [pyrue
nykieosunrpudocdarsr (HTD)
CexBenuponanue JIHK. MeTobl
T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMHKH

MeToabICTpYKTYpHOMOHOI0T U

16

17

Tuneiknerok. [IpokapuoTnueckaskiieTka
CrpoeHne 3yKapuOTUYECKOM KIIETKH.

[TpakTuueckas padora «M3yueHue
CBOWCTB KJIETOYHOH MeMOpPaHbD»

0.5

18

[ToBepXHOCTHBIMAIITIAPATKIETKH

19

20

21

OnHomMeMOpaHHbIE OPraHOU B! KIETKH.
[IpakTuueckas padbora «13yuenue
ABUXKCHUS HUTOINNIa3MBbI B paCTUTCIIBHBIX
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOM/IbI KIICTKH:
MUTOXOHAPHUH, Tu1acTH bl JlabopaTtopHas
pabota «HMccnenoBanue miazmMonusa u
JETIIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

HemeMOpaHHBIEOPTaHOUIBIKIICTKH

0.5

0.5
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22

23

Crtpoenue u pyHKIMUSIpA

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHHsI KIIETOK Pa3InYHbBIX
OpPTraHU3MOB»

0.5

24

25

26

ACCUMMIISIINS U AUCCUMUIISAIINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemecTB. JlabopaTopHas padora
«M3yveHune KaTamuTHYECKON aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHJIa3bl WK
KaTaJia3bl)»

DepMEHTaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO METa00IM3Ma.
Jlaboparopnas pabota «/3ydyenue
(epMEeHTaTUBHOTO pacUIeTIeHUs
MEPOKCH/Ia BOJOPO/a B PACTUTENbHBIX U
KUBOTHBIX KIJIETKAX)

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

0.5

27
28

ABTOTPOGHBIMTHIIOOMEHABELIECTB

dorocunTe’

29

XemocunTtes. JlabopaTopHast pabora
«CpaBHeH#ne nporieccoB (poTocuHTE3a U
XEMOCHHTE3)

0.5

30

31

AHa’poOHbBIE OpraHu3Mbl. Busl
opoxenus. JlaboparopHas pabora
«CpaBHEHHUE TTPOIIECCOB OPOKECHUSI U
JBIXaHUS

AdpoOHbIE OpraHnu3Mbl. JTambl
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OHEPICTUHYECCKOI'O obMeHa

DHeprust MEMOPaHHOTO IPaJUEeHTA

32 npotoHoB. CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI
33 PeakuunmarpuyHorocuHTesa
34 TpaHcKpUNIUs — MaTPUYHBIHCUHTES
PHK
35 Tpancsius u eésTarnsl
36 KoaupoBanue amunokucior. Ponb
pubocom B OmocuHTE3E Oenka
37 Opranu3zaiys reHoma y IpokapuoT u
3YKapuoT
38 MornexymsipHbIe MEXaHU3MBbI YKCTIPECCUU
T€HOB Y DYKapHOT
Bupycbl — BHEKIIETOUHBIE (POPMBI
39 KU3HU U O0JINTaTHBIC TTAPA3UTHI. 05
I[TpakTuueckas padora «Cosanue '
MOJIETIN BUPYCa»
40 Bupycubie 3a0601eBaHus YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 HanortexHomoruu B OM0JI0THN U
MEIUIIHE
42 Kn3HEeHHBIAITNKITKIIETKH
43 Matpuunsiiicunte3 JIHK
Xpomocomel. JITaboparopHas pabota
44 «3yueHne XpoMOCOM Ha FTOTOBBIX 0.5

MHUKpOTpenapaTax»
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45

HGHGHI/IGKHCTKI/I — MHTO3

Tunel knetok. Kapuokunes U IUTOKUHES.

JlabopaTopHas pabora «HabmroneHue

40 MHTO32 B KJIETKaX KOHYMKa KOpelIKa 05
JyKa (Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisuuskn3HEHHOT OLIMKIIAKIIETOK

48 Opranu3zMKakeIMHOCIIEI0e

49 Tkanu pacrenuii. JlJaboparopuas padota 05
«M3ydyeHune TkaHel pacTeHUIN» '
TxaHu KUBOTHBIX U YETOBEKA.

50 Jlaboparopuas pabora «/3ydcHue 0.5
TKaHEH KUBOTHBIX»
Opranbl. CucTeMbl OpraHoB.

51 JlaGopatopHnas pabora «3yueHue 0.5
OPTaHOB IIBETKOBOT'O PACTCHHUS»

52 OnoparenaopranuzMoB

53 JIBI>KEHHEOPTaHU3MOB

54 IIntanneoprann3mMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTEMa YelloBeKa

56 JIpIxaHHEOPraHu3MOB

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX U
YeJIoBeKa

58 TpaHcmopTBeIIeCTB Y OPraHu3MOB

59 KpoBeHocHas crctema mo3BOHOUYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Brienenne y opraHuzMoB
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61

3amuTa y OpraHu3MoB

62 NMMmyHHasicucTeMayesioBeka

63 Pa3znpaxxuMocTh U peryssius y
OpTraHU3MOB

64 ['yMopanbHas peryssius U SHIOKpUHHAs
CHCTEMa KUBOTHBIX U YeJIOBEKa

65 DopMBIpa3MHOKEHUSOPTaHU3MOB

66 [TonoBoepazMHOKEHNE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 05
«M3y4yeHune cTpoeHHs MOJIOBBIX KIETOK '
Ha TOTOBBIX MUKPOTIpEIIapaTax»

69 NuauBuayanbHOEPa3BUTHEOPTAHU3MOB
— OHTOTIeHEe3

70 3akJajKa OpraHoB U TKaHEH u3
3apO/IbIIIEBHIX JUCTKOB
PocT u pa3BuTHE )KHUBOTHBIX.

71 Jlaboparopnast pabota «BrisBienue 05
MIPU3HAKOB CXOJICTBA 3apOIBIIICH
MTO3BOHOYHBIX JKUBOTHBIX)
PasMHOkeHME U pa3BUTHE PACTEHMIA.

79 JlabopaTtopHas pabota «CtpoeHue 05
OpPTraHOB Pa3MHOKEHUS BBICIITUX
pacTeHuin»

73 HcTopust cTaHOBIEHUS U Pa3BUTHUSA

IFCHCTUKH KaK HAyKH
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OCHOBHBIC TIOHSITUS ¥ CHMBOJIBI
reaetuku. JlaboparopHas pabota

74 1 0.5
«/Ipo3oduna kak 0ObEKT TeHETUYECKIX
HCCIIEA0OBAHUIN
3aKOHOMEPHOCTH Haclle1I0BaHMsI
IIPU3HAKOB. MoHOrUOpUIHOE

75 ckpemuBanue. [IpakTraeckaspadbora 1 0.5
"H3ydeHnuepe3yibTaTOBMOHOTHOPUIHOTO
CKpeuInBaHus y Apo30duisr”

76 [{uTOonornyecKkMeoCHOBLIMOHOT MOPH THOT 1
OCKpeIlMBaHUS

77 AHaIM3HUPYIOLIEECKPEIINBAHUE. 1
HenonnoenomuHupoBanue
JuruOpuHoe CKpeirBaHue.

78 [IpakTuueckas padora «3yuenue 1 05
Pe3yJIbTaTOB TUTHOPHUIHOTO '
CKpEIIUBaHUS Y APO30(DUITBI)

79 L{uTONOrMYeCKNEeOCHOBBITUTHOPHIHOTOC 1
KpETIUBaHHS

80 CuenieHHOeHacIeJOBaHUETIPU3HAKOB 1

81 XPpOMOCOMHASITEOPHUSHACIIEICTBEHHOCTH 1

82 I'enetukanona 1

83 I'eHOTUIKAKIIEIOCTHAsACHCTEMA 1

84 I'eneTrueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHuil, KUBOTHBIX U YEIOBEKa

85 N3MeHYMBOCTBIIPU3HAKOB. 1

Buasii3MeHUMBOCTH
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86

87

88

MoaudukamoHHAsIM3MEHUYNBOCTh

BapuanuvoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlaboparopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEN
MOU(PUKAITIOHHON U3MEHUYNBOCTH.
[TocTpoeHneBapualMOHHOTOpsiAa U
BAPUALIMOHHOMKPUBOI»

I'enoTUnUYeCcKasM3MEHYHNBOCTb.
KoMOMHaTHBHAsIN3MEHYNBOCTE

0.5

89

MyTanroHHast U3MEHUYHUBOCTb.
[IpakTnueckas padbora « Myrauuu y
Npo30¢ Bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

91

92

3aKOHOMEPHOCTH MYTallHOHHOTO
npoiiecca. JNUTeHETHKA U STTUTCHOMUKA
I'enetnka yenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHATIHU3
POAOCIOBHOM

MeTtoapIMeTUITMHCKOUTEHETUKN

0.5

93

94

95

3HayeHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALICHUH U JICUEHU U
FeHETUYECKHX 3a00JIeBaHMI YeI0BEKa

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlabopaTtopHas paborta «M3yueHue
COPTOB KYJIbTYPHBIX PACTEHUN U TOPOL
AJOMAITHUX KUBOTHBIX»

MeTob! ceneKIIMOHHON paboThI.
JlaGopatopHnas pabora «3yuenue

0.5

0.5
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METOJ0B CCICKIINU paCTeHHﬁ))

JIOCTHIKEHMSI CENIEKIIUU PACTCHUN U

96 KUBOTHBIX. [IpakTHueckaspaboTa 1
«ITpuBHBKapacTeHU»
97 Coxpanenue, n3yueHue 1 UCIOJIb30BaHUE 1
TCHETHYECKUX PECYPCOB
buoTtexHonorus kak Hayka U OTpaciib
98 npou3BoJicTBa. [IpakTnueckas pabora 1 0.5
«M3yuenue 00beKTOB OMOTEXHOJIOTUN
99 OcHoBHbBIEHANPABIECHUSICUHTETUYECKONO 1
MOJIOTUU
10
0 XpOMOCOMHAas1 ¥ T€HHASIMHKEHEPUS 1
10
1 MeauImHECKueOHOTEXHOIOT NI 1
10 PesepsHslit ypok. [loBTopenue, 1
2 000011IeHNEe, CHCTEMATH3AIM 3SHAHUH
OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME
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11 KJIACC

Ne KoanuecTBouacon
Jdarausy DJleKTPpOHHBbIeM(PPOBHIEOOPa30Ba
n  Temaypoka Bce  Kourpoabnbie IIpakTuyeckue
YeHus TeJbHbIePeCcypChl
/ ro padoThI padoThI
1|

1 OponronuoHHaaTeopus Y. 1
[apsuna

5 JBH>KyIIME CUIIbI 3BOJIFOLUH 1
BU10B 1o Y. JlapBuny
Bbopn0a 3a cymecTBoBanue,

3 €CTECTBEHHbIN U UCKYCCTBEHHBIN 1
oTbop

4 DOpMHUPOBAHUECUHTETUYECKONUTE 1
OPUMIBOJTIOLIHI
OTaIbl 3BOTIOIMOHHOTO

5 mpoliiecca: MUKPOIBOJIOIHS 1 1
MaKpO3BOIIOLUS
IHonmynsauus —

6 3JIeMEHTapHAaseIMHUIAIBOJIOLN 1
u
3aKOH T€HETUYECKOTO
paBHoBecus J[x. Xapau, B.

7 Baiin6epra. JlabopatopHast 1 05
pabora «BrisiBieHHE '
W3MEHYHBOCTH Y 0COOEH OJTHOTO
BHJIa»
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DnemMeHTapHbIe(PAKTOPHIIBOIIOL]
uu

Dddekt ocHoBarens. Ihdekt
OyTBUIOYHOTO TOPJIBIIIKA

10

Murpanuu. U3omsanun
HOIYJISAUI: reorpadudeckas, 1
Ounonoruyeckas

11

12

EcTecTBennsbIit oTO0p —
HANPABIISIOMUN (HaKToOp 1
HBOJIIOIUH

[TomoBoiioTO0p 1

13

14

[IpucnocobaeHHOCTH
OPraHU3MOB KaK Pe3yJbTar
MHUKpodBoronuu. JlaboparopHas
pabota «M3ydyenue apomopdo3os
Y UJIM0AJAITAlUN y paCTEHUU U
JKUBOTHBIX»

[Ipumeps! npucnocobneHuit y
OpraHu3MOB: MOP(OIOTHYECKHE,
dbuznonornyeckue,

OMOXUMHUYECKUE,

MOBEJICHYECKUE. 1
JlaGopaTopnasipaboTa
«IIpucnocobieHussopraHu3MoB U
WXOTHOCUTEIhHAAIIEIECO00pPa3HO

CTB»

0.5

0.5

15

Bun, ero xpurepuu u cTpyKTypa.
JlaGopaTtopHnas pabota

0.5
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16

«CpaBHeHME BUJIOB IO
MOP(OJIOTHUECKOMY KPUTEPHUIO»

CrpykTypaBua

17

18

19

Bunoobpa3oBannekakpe3yabTar
MHUKPOIBOJIIOIUU
CBSI3bMUKPOIBOJIIOLUY U
SMUAEMHOIOTHH
Maxkpo3BOIIOLIHS.
[TaneoHToNMOrNYECKNE METOABI
U3YYEHHUS SBOJIOIHNH

20

21

22

23

BbuoreorpapuieckneMeToapn3yd
EHUSADBOJIIOLAN

OMOPHOIOTHYECKHE U
CPaBHHUTEIHHO-
MOP(OIOTUUECKHE METOTBI
HN3YYCHUS SBOJIIOIIUA

MOJ'ICKy.TISIpHO'FCHCTI/I‘ICCKI/IC,
OMOXUMHUYECKUE U
MAaTEMATHYCCKUC MCTOAbI
HN3YYCHUS SBOJIIOIIUA

OO011e3aKOHOMEPHOCTHUIBOJTIOII
15071

24

AnanTuBHAs paguaIus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOIMHT

25

Hayunble runoressl
MIPOUCXOXKICHUS KU3HU Ha
3emie

60




26

27

JloHayuHble npeacTaBiIeHUs O
3apOKICHUH KU3HU

OCHOBHBIEATAIILIHEOPTAHUYECKO
WPBOJIIOLINU

28

29

30

31

I'mnoTe3p13apoK ICHUSKU3HI

Uctopus 3emiin 1 MeToabl €€
uzydenus. JlaboparopHas padora
«3y4yenue u onrcanue
MCKOTIaeMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY

Ha‘laﬂbHBIGSTaHBIOpFaHquCKOﬁS
BOJIFOIIMH

OBOIIOLUAIYKAPUOT

0.5

32

OCHOBHBIE 3TaIlbl YBOJIOIUH
PacTUTENBHOTO MHUPA.
[IpakTuueckas pabora
«3ydyenune ocobeHHOCTEM
CTPOEHUS PACTCHUMN Pa3HBIX
OTJIEJIOBY

0.5

33

34

35

OCHOBHBIE 3TaIIbI 9BOJOIMHA
JKUBOTHOI'O MHpa

DBOJIOIUS KUBOTHBIX.
[IpakTuyeckas padora
«3ydyenune ocobeHHOCTEH
CTPOCHUA IO3BOHOYHBIX
JKUBOTHBIX»

PasButHe xu3Hu Ha 3eMiie 110
9paM 1 nnepuoiam

0.5
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MaccoBsle BbBIMHUPpAHUA —

36  9KOIOTHYECKHE KPU3UCHI
IPOIILIOTro

37 CoBpeMEHHBIN IKOJIOTUYECKU I
KpHU3HUC, €ro 0COOEHHOCTH

38 CoBpemeHHascucTeMaopraHuyuec
KOTOIPOILIOT0

39 OCHOBHBIECHCTEMATHUECKUETPYTT
IBIOPTaHN3MOB

40 AHTpOIIOJIOTHSA — HayKa O
YelloBeKe

41 PazButne npencrasieHuit o
MIPOMCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.

42 JlaGopaTtopHnast pabota 05
«M3y4yenne ocobeHHOCTEH '
CTPOCHUSI CKeJIeTa YeIIOBeKa,
CBSI3aHHBIX C IPSIMOXOXKIACHUEMY

43 JIBIKYIIMECHITBIAHTPOTIOT€HE3a
CooTHolieHne OMOIOTHYECKUX U

44 COLMANIBHBIX (haKTOPOB B
aHTPOIIOTeHe3e

45 OcHOBHBIECTaIUUAHTPOIIOTEHE3A

46 [Taneoreneruka u
MaJICOTEHOMHKA

47 DBOITIOLIHSACOBPEMEHHOT 0UEIIOBE

Ka
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48

49

50

UYenoBevyeckue pachl.
[IpakTuyeckas pabora
«3ydyeHune 3K0JI0rn4ecKux
aJjanTanui 4eJI0BeKay

MexaucIuIIMHApHBIEMETOIblaH

TPOITIOJIOTUH

3apoxaeHue u
Pa3BUTHEIKOJIOTUU

0.5

o1

MeTo1bl SKOJIOTHH.
JlaGopaTtopHnast pabota
«3yyeHune meTo10B
HKOJIOTMUYECKUX MCCIIET0BAaHUIN

0.5

52

53

3HaYeHNE YKOJIOTUUECKAX
3HAHUH U YeIOBEKA

OKonornyecknedakTopsl

54

Abuotnueckue paktopbl. CBeT
KaK KOJIOTHYECKU (paxTop.
JlaGopaTtopHnast pabota
«BoIsiBIeHHE pucTioco0neHu it
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

56

AOuoTtnyeckue (HaxTopsl.
Temmepatypa Kak
9KOJIOTUYECKHH (PaKTop.
JlaGoparopHas paboTa
«BoIsiBIeHHE pUCTIOCOOIEHU
OpPraHU3MOB K BIMSIHHUIO
TEMIEPATY P

AOuoTtndeckue (HaKTopsl.

63
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0.5




BraxxHOCTBH KaK SKOJIOTHYECKUM
daxrop. JlabopaTopHas pabora

«AHaToOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pasHbIX MECT

00OUTAHUS
57 Cpenplo0uTaHusIOPTaHU3MOB 1
58  buonornyeckuepuTMBI 1
59  JKuzneHHbIC(OPMBIOPTAHU3MOB 1
60 buotnueckuedakTops 1
3HaueHue OMOTHICCKHUX
61 B3aWMOJICUCTBUM JJIA 1
CYUIECTBOBaHHS OPTaHNU3MOB B
cpene oouTaHus
62 DKOIOTUYECKUEXAPAKTEPUCTUKH 1
TOTTY IS
OcHOBHBIE TIOKa3aTeIH
63 MOMYJISIIINH: YUCICHHOCTD, 1
IUIOTHOCTh, BO3pacTHAs U
MOJIOBAs CTPYKTypa
OcHOBHBIE TIOKa3aTeIH
64 MOMYJISINH: POKIAEMOCTb, 1
HOPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTMYECKasCTPYKTYPaIOIyJI 1
ALUN
66 JvHamuKka nonyJisinuu u eé 1
perysius
67 Kpussle pocta ynicieHHOCTH 1
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MMOITYJIAAIU M. KpI/IBBIC BBIDKMBAaHU A

DKoJIoru4eckasi HuIa BUja.
JlaGopaTtopHnas pabota

68 0.5
«IIpucnocobnenus cemsiH
pacTeHH K pacceNeHuIo»

69  Bunkakcucremanomyssiui

70 3aKOHOMEPHOCTH MOBECHUS U
MUTpanni >KUBOTHBIX

7 Co00111eCTBOOPraHU3MOB —
OUOLIEHO3

79 DKOCHCTEMAKaKOTKPBITAsCUCTEM
a

73 KpyroBoport BelecTB 1 OTOK
SHEpPIrUU B HIKOCUCTEME

74 OCHOBHBIENIOKA3aTETNIKOCUCTEM
Bl

75 OKOJOTHYEeCKUETHPaMU bl

76 N3menenuscooOecTs —
CYKIIECCUH
[IpupoHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03€p U PEK.
DKOCHCTEMBIMOpEI U OKEaHOB
IIpupoaHbIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHP, JIECOB,
CTeneH, MyCThIHb

79 = AHTpPONOTeHHBIE YKOCUCTEMBI

80  VYpOoskocHCTEMBI. 0.5
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81

82

83

ITpakTnyeckas pabora
«3y4yenue u onucanue
ypOOIKOCUCTEMBI»

3aKoHOMEpHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aMOJEHCTBUN
OpPraHU3MOB B DKOCHUCTEMAX

MexaHu3MBI BO3JICHCTBUS
3arpsi3HEHUHN pPa3HbIX THUITOB Ha
cyOOpraHu3MEeHHOM,
OpraHU3MEHHOM,
MOMYJISIIIOHHOM U
9KOCHCTEMHOM YPOBHSIX
buochepa —
oOmeraneTapHas0060109ka3eM
51

84

VYuenne B. U. Bepuaackoro o
ouocdepe

85

86

3aKOHOMEPHOCTUCYIIECTBOBAHUS
6uochepsl

KpyroBopotsl BemecTs u
OMOreOXMMHYECKHE [IUKITBI

87

30HaNBHOCTH OUOCHEPHI.
OcHoBHbBIE OMOMBI CyIIN

88

89

VYcroitunBocThOnOChHEPHI

OKOJIOTHYECKUE KPU3UCBI U UX
MMPUYIHUHBI

90

BosneiictBue
yeoBeKanabuochepy
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91

92

AHTpPONOreHHOE BO3JICHCTBUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MU

OxpaHanpupo/isl

93

94

95

96

OCHOBHBIE IPUHIIUIIBI
YCTOMYHMBOI'O Pa3BUTHUSA
YeJI0BEYECTBA U MPUPOJIBI

PanmmonanbHOE
MIPUPOJIOTIONH30BAHUE U
COXpaHEHHE OMOJIOTHIECKOTO
pazHoo0pazus 3emin

O060011IeHNE IO TEME
«MUKpPO3BOTIONUA U €€
pe3yIbTaTh

O060011IEHNE IO TEME

«MaxkpodsBoironus 1 €€
pE3yJIBTAaThD»

97

O00011eHME 110 TEME
«IIponcxoxeHne u pa3BuTHE
KHU3HHU Ha 3eMiie»

98

99

10

O00011eHME 110 TEME
«ITpoucxoxaeHune yenoBeka —
AHTPOTIOTEHE3)

O0o0061IeH e 110 TeMe « DKOJIOTHS

— HayKa O B3aUMOOTHOIICHUAX
OpTraHu3MoOB»

O00011IEHNE TT0 TEME
«Opranu3Msbl U cpesia OOUTaHUS)

10

O0001eHne 110 TEME «IKOIJIOTUI
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1 ‘ BUJIOB U TIOMYJISLIAID
10 O606mmenue o Teme «buochepa

2 — rIo0aIbHAas YKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

buonorus. Yrmyonennsiit yposenb. 10—11 kmaccer/ U. H. ITonomapésa, O. A.
Kopuunoga, JI. B. Cumonosa.M nox penakuueid Y. H. [Tonomapéoii :

«Benrana-I'pad»

METOIUYECKHE MATEPHAJIBI JIS1 YYUTEJIS
bubmunoteka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bu6mmoreka Munnpocsenienushttps://lesson.edu.ru/

bubimorexka Mos mikosa https://lib.myschool.edu.ru/market?filters=

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmunoreka LIOP https://lesson.academy-content.myschool.edu.ru/02.3/07
bubnrorexa Munnpocsemenushttps://lesson.edu.ru/

bubmmorexka Mos mikosa https://lib.myschool.edu.ru
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