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MNOSICHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mpeamery "buonorusa" (mamee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

YuaeOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBIISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble TpeameTb». CormacHo mnonoxkenusmM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha yriayOJEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIbIM M3 JTHUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuern oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOTO 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHMEH,
MEJIULIMHOM, 3KOJIOTUEHN, TICUXOJIOTUEN, CITIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mnpeamety "buonorus" naér npeacraBieHHE O
Heau M 3aJayax M3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM
YPOBHE, onpeaesisieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYEHUsS Y4YEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mnporpamme mno Ouosoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3YyYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpPaBJICHHOCTh HA  TMOCJIEAYIOIIEe pa3BUTHE  OHOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromed mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamusaruu  TpedoBanuii PI'OC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
OoOy4Jaronuxcst MO0 OCBOCHHIO COJIEPKaHUS OHOJOTHYECKOTO 0Opa3oBaHUS Ha
YpOBHE CpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buosorusy Ha ypoBHE cpeaHEro o0Iero oopa3oBaHUs
3aBepiiaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha
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pacimimpeHre U yriayOsjeHue 3HaHWM OOyYaromMXCs O >KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUH W OHOJIOTUM Pa3BUTHA,
TeHETUKH, CEJICKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKaHMS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TIPU HU3YYECHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOrMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOIO
XapaKkTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS IMOCIEIYIOIIEro
BbIOOpa mpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIM U 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3AlMH, 3BOJIOLMN OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpaszus 1iaHetsl. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTHM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroIMXcs MO0 OOTaHUKE, 300JI0THH,
aHaromuu, (usznonorun uenmoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIIOIIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
oOy4JaronMMHUCcs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBuUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, 3HAHUHN O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca oOydarouuxcss K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUMU MPOTPaMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B pPElIEHUE BAXKHEUITNX OMOJOTHUYECKUX U SKOJOTHYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM ypOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCII0JIb30BaTh TU 3HAHUS B (DOPMUPOBAHUM MHTEpEca K OMpenesnéHHON 00yacTu
npo(ecCUOHANbHON JIeATeNIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JocTmxeHnne 1enu uU3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yIIyOJIEHHOM YpOBHE 00€CTIeUnBAETCs PEIICHUEM CIIEIYIONINX 3a/a4:

OCBOCHHME O0YYaIOUUMUCS CUCTEMbl OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUH, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJISLUs, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCA C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OUOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMHU  CaMOCTOSITEIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jylabopatopu W B mpupoge (HaOmrojeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

oBlaZicHue OOy4YalolUMHUCS YMEHUSIMHU: CAMOCTOATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYAMHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YUaIOIIUXCS MHTEIJIEKTYalIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JOrUuei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTATIBHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE Yy O0YYAIOIIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHUE IKOJIOTHIECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOWIed KyJIbTYphl TOBEACHHUS B MPHPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBENEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orocdeprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/10POBbSA
OKpYXXarolux Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATEILHOCTH B UYPE3BBIYAWHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  0Oy4YarolUMHUCH
WHIUBUTy AIbHON o0Opa3oBaTeNIbHOM TPAEKTOPHH, CHocoOCTBYOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECIECHNI0, B COOTBETCTBUM C
VH/IMBHUIYIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YEeHHE OUOJIOTMU Ha YriyOJIeHHOM
YPOBHE CpeIHETo 001ero oopa3osanusi, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT00p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCSl ¢ y4ETOM CHENM(PHUKU €ro COACpKaHWs M HampaBICHHOCTH Ha
IpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUS B OpPraHM3AIMSIX CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNBbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPAaTOPHBIX M TpakTUdeckux padot. Takxke ydactue
0OyJaromuxcs B BBITOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPENENSeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJiapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas UcTopus pa3BUTHS
Ouosiornu.  buonornueckue HayKd U U3y4YaeMble HUMHU  POOJIEMBL.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIoruu B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMmoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

KuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M IEJOCTHOCTb,
CI0KHOCTb M YIIOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTH, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINU.

N3ydenne >XKUBBIX cuUcTeM. MeTrojasl Ouosiorndeckoir Hayku. HaOmronenue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. l[lonarue o 3aBuCUMON U
He3aBUCHUMOM TniepeMeHHOU. [InanumpoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsitie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cucteMbl», «CBOHCTBa KHUBOM MaTepun», «YPOBHUM OpraHU3alUHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON IPUPOIBD».

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

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IUYHBIX METONOB TpH
V3YUYCHHH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHas MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

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

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKH. Makpo-, MUKpPO- U YJBTPAMHUKPOIIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUE B CTPYKTyPUPOBaHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KIETKH, UX OMOJIOTHYecKas
pob. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. bHONOTrMYEcKHE MOIUMEphl. beku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PU3UKO-XUMUYECKHE CBOWMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununpl. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonorudeckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnmpans. Mectonaxoxxaenue u ouosnornueckue pynknuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B Moliekyie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. [Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorus: OMOXMMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiti ouzaun u
Opeanuyeckull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

[Toptpetsr: JI. ITomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHre XUMHUYECKHX JJEMEHTOB B HEXHWBOM
npupoe», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MoJIeKysbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYII
yrieBonoBy, «CTpoeHre MOJIeKyd JUnuAoBy», «HyKIeMHOBbIE 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 KJIETKH

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



CtpoeHne mpoKapuoTHIEeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBAHUE YKApUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (riazmanemMma). CTpykTypa IJIa3MaTHYeCKoOu
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IUIa3MaTHUeCKylo MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTa Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHON CTEHKU PACTEHHM, rprOOB.

Hurtomna3ma. [{uto3omne. Llutockener. [IBrxenne nuroriasMbl. Opranouasl
kieTkdn. OnHOMeMOpaHHbIE OpraHoubl KIETKU: HHAOIJIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHuE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [I7maakuii  (arpaHyJisipHBIA)  3HIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH:  MHUTOXOHJIPUHM,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpPOILIACTBI, XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmel. MBbIlIEUHbIE  KIETKH.
AKxmuHosble KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Kierounsrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBIINIKH, UX CTPOEHUE U
bynkuun. SnepHpiii 0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHoU 00010uKu 6 mumose. AHoepHulil
Mparcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JeMoHCcCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DSYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJeTKW», «CTpoeHHE  pacTUTENbHOW  KIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPHUOTUUECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopuass pabora «U3ydyeHue CTpOEHUS] KIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTopnass padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX.

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHUe JHEPIUH B KJIETKe

ACCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOpPraHMYECKUX KaTtaiu3aTtopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (DAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUPYIOIIME OaKTepuH, >Kele300aKTepuu, CcepoOaKTEepuH, BOJOPOAHbBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Opoxenus. IIpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBlI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaouenma npomonos. Cunmes
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ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyliecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO 0OMEHa.

JleMoHCTpanun

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

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydyeHHWe  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTtopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass padora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanusa HacneAacTBeHHON MHpopMaiu. [ eneTnyeckuit
KOI, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKuCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

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

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.
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JleMoHCTpanun

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

Tabmuubl u cxembl: «buocunTes O6enkay, «I'eHeTHYecKuit Kom», «BUpych»,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIIN BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. WMutepdaza u  MuTo3s.
Oco0OeHHOCTH TpolIecCcOB, MpoTeKalImux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHYECKUI ) epUobl UHTEP(Da3bI.

Martpuunbiii cunares JAHK — pemmkanwmsa. [Ipuanuner pervmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TemoMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTUIl. JIUIJIOMIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporeccel. Tunbsl MuTo3a. KapnoknHes u muTokuHe3. buosorudeckoe 3HadeHHE
MHUTO3A.

Perynsmust MUTOTHYECKOTO IMKJIA KIETKH. [Iporpammupyemasi KjieTodHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCTpauumn

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukanus JJTHK.

OGopynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: «K MUTO3 B KJIETKaX
KOpelIKa JIyKay.

JlaGoparopuass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpernaparax.

JlaGopaTopHasi padora «HaGmoneHne MuTO3a B KJIeTKaX KOHUYHMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOCHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJIHOKJICTOYHBIC
BOJIOPOCIH, Apyrue MpoTUCThl. KoJloHUAbHBIE OPTaHU3MBI.

12



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak eiuHoe uenoe. I'omeocras.

Txkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAsi, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GyHKIUI 1 pacoOkKEHUs TKAaHEN B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. [HIBI )KUBOTHBIX TKaHEW: AIUTEIUAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOeHHOCTH CTpOeHMs, (QYHKIUH U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacteHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelaoBeKa. DyHKIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbII M BHYTpeHHHU ckeneT. CTpoeHne u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumnosioctHoe U
BHYTPUKIIETOYHOE IUIIEeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUILIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue skuBoTHbIX. uddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsuus npixanus. JlprxareiabHble 00BEMBIL.

TpaHCIIOPT BEIIECTB Y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenioBeka. Cepaue,
KPOBEHOCHBIE COCy/bl M KpoBb. Kpyru KpoBooOpalleHus. IBOJIIOLHUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIIACIICHUSI.
CBs13b MOJIOCTH TeNAa C KPOBEHOCHOM M BBIIETUTENBHON cUCTEMaMU. Boinenenue y
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MO3BOHOYHBIX >KUBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHINIMX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oojne3Hedl. UMmyHHas cuctema uyenoBeka. KieTouHbelil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-ceJleKTUBHOro umMmyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanurtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIEBAHMI.

PazgpaxxumocTte ¥ peryisiqus 'y Opramm3MoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHnu3mMoB. Takcucel. Pazgpaxumocts u  perynsiuus y
pacteHuil. PocToBele BelecTsa U UX 3HaYCHUE.

HepBHas cucremMa u peduiekTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX *XKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMA KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [unoTtanmamo-runodusapHas
CUCTEMA.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUHBIE BOJAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepun», «lIpocrenmme», «Oprasbl LBETKOBBIX PpPaCTEHUIN»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKkoMbIX», «TkaHu pacrenuit», «KopHeBble cuctemb», «CTpoeHue credusy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BpigenurenbHas CcUCTEMay, «DHAOKPUHHAs cucTeMa», «CTpOCHHE MBIIIIIbIY,
«mmynurer»,  «KuiieuynomonoctHsie», «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHCTEMBI TTO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPBI»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cucrema rymkm», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  ntuny», «HepBHas — cucrtema
MIIeKOTUTaromux», «HepBHas cuctema uenoBeka», «Pediexey.
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ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKJIETOUHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE AJISl AEMOHCTPALMK TOYBEHHOTO U BO3TYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUeM (epMEeHTOB, 000pyA0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3yueHue TKaHEe paCTCHUIN.

JlabGoparopHasi pabora «3ydyeHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrne OpraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBeie kieTku, wiM rametsl. Meno3. Craaun
Mmeiio3a. [loBenenue xpomocom B meio3e. Kpoccunrosep. buosmorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBoTHbIX. [10510BBIE KENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHEe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NAPOOJICHUS MIJIEKOMMUTAIOIMINX. 3apOJbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATLHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pPe3yslbTaT HEpPapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHue Ha 5MOpHUOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. [lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wMeramopdo3oM y O€CMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAYE€HHE NPSAMOrO0 M HENPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B IMPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUN POCTA JKUBOTHBIX M YesioBeka. CTaauu moCTIMOPHOHATBHOTO Pa3BUTHS
y ’KUBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHne u paszputue pacreHuil. ['amerodutr m crnopodut. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. OOpa3oBaHWe CIOp B Ipollecce Meio3a.
['ameTtorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecmosoro
pasMHOXeHUsD», «Pa3MHOXKEHHE XIIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3MHOX)eHue TuApbD), «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HEnpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkmn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX pACTCHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD, <«OKWM3HEHHBIM UHMKI MXa», <« KW3HEHHBIA  IUKI
ManoOpOTHUKA», « KM3HEHHBIN LIUKIT COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYILIKID.

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

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

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eneTMka — Hayka 0 HACJEJACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTHUHU
renetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHITUS U CUMBOJIbL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTa, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.
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OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Koasuos, H. H.
BasuioB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHHMS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usi rTuOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUs IPU3HAKOB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJEeIOBaHMUS  TpHU3HAKOB.  [luTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'e€HaMH. XPOMOCOMHAas
TEOpHUsI HACIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moja. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoraMeTHbIA I0J. ['eHeTuueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue Mpu3HaKoOB, CHENIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponust — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [Tonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KMBOTHBIX M YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHUYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CrernieHHOE HacJeIoBaHWE TMPU3HAKOB Yy Jpo30¢uibl», «l'eHeThka momiay,
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«Kapuotun uenoBeka», «Kapuotun apozodpunb», «Kapuotunm OTHIBD,
«MHOXEeCTBEHHBIN ajIenu3m», «B3auMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTPAIlMM 3aKOHA HE3aBUCUMOTO HACJIECHOBAHUS MPU3HAKOB, MOJIEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAaHUS IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue TreHOTHMIA W cpenbl Ipu  ¢GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHAS M HACJICICTBCHHAS.

Moaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(DUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKas U3MEHUMBOCTh. CBOMCTBA T€HOTUINYECKOM N3MEHUYHMBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
TCHETUYECKOr0 pa3Ho00pa3us B Mpeiesiax 0JTHOr0 BUIA.

MyTtanmonHass M3MEHYMBOCTh. BuHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUHUPOBAHHBICE MyTaluu. SnepHble H
HUTOIUIa3MaTHYeckue myTtanuuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUS MyTanud. MyTareHbel W WX BIHWSHUE Ha OpPraHUu3MBbl.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass W3MEHUYMBOCTH U
HACJICACTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, pPONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdeMmoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTarmii.
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OOopynoBaHue: XKUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMA
4yenoBeka.  MeToabl  M3y4YeHHs  TEHETMKM  YEeJOBEKAa: TIE€HEATIOrMYECKH,
OIM3HEIOBEIH, IIMTOrC€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a0051eBaHus YeloBeKa. [ eHHbIE U XpOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueCckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOro Ipy3a». JTUUYECKUE acClEKThl UCCIEHOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

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

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denmoBeka», «MeToabl U3ydeHUs] TEHETUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKay.

IpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanuss W CeJeKUHUs. 3apOoXKICHUE CEJIEKIUU W JOMECTUKAIUU.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTe€HUil. Pojb CeleKknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUY AJIbHBIN. Ortansl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
npousBoauTeNed MO MOTOMCTBY. OTOOp MO TEHOTHUIy C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlUN Y KyJbTypPHBIX
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¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydenus ncxonnoro marepuana AJis CeIeKIUH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBugoBas ruOpUaAn3aIHs.
bnuskopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcnonb3oBaHue
rerepo3uca B ceneknuu. Otnanénnas rudbpuausanus. [Ipeomonenue Oecruionus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUs».

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcam CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax VIVUUeHUs CYuecmayiomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmueHblX MexHoI02UlI.

JleMoHCcTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTHY,
«Metogpl cenexkuumn», «OTnanénHas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnuyeckas padora «lIpuBnBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLMIO, IUIEMEHHYO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AUCTBO, B JIaOOPATOPHIO
arpOyHMBEPCHUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJOTHM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEene. Mukpoouosornueckuii cuHtre3. OOBEKTbl MHUKPOOMOJIOTUYECKHX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIBIO MMOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIIMX HE BCTPEUAIOIIHUECS B IPUPOJIe OMOCUHTETUUECKUE MTYTH.
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Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuAu3alUs W  COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CeJlEKUUH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBLX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  MHXXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUHU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [T1P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus minsg  pa3paOOTKU
(GyHAaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C 1EJbI0 O00ECIeueHUs] KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «cnoap30BaHKE MUKPOOPTAHU3MOB B MTPOMBIILIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPUD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne m pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHUH B
onoJioruu

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1Me CHUITbI 3BOTIOLMH BUIOB 110 Y. JlapBUHY (BBICOKas MNHTEHCUBHOCTD
pPa3MHOXXEHHSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBotounu (CTD). HelTpanbhas
Teopust dBomtouuud. CoBpeMeHHas JBOJIOIMOHHAS  OWojorus. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, Jx. Xonaeix, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHS
MPUCTIOCOOJICHU y pacTeHuii W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nytemectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «llopoasl romy6eit», «MHorooOpaszue KyJIbTypHBIX (opm
KamycTbD», «[loposbl TOMaIIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE ITOJIOKEHUS CUHTETUYECKON TEOPUH 3BOJIIOLIMI.

Tema 2. MUKpPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsauus Kak 3JeMEHTapHas €IWHULA 3BOTOUUU. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HoOOpa3uss M CTPYKTypbl mnonyisauuid. M3menenue
reHo()oH/a TOMYJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTnyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (DAKTOPHI (IBWKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMs 4YacTOT ajiened B nonymanusax. Oddext
OCHOBaTeNsd. IDgghexm oOymuliounozo 2oprviuwika. CHUdCeHUue 2eHemuiecKko2o
pasznoobpasus: npudunsl u cieocmeus. llposenenue s3¢pgpexma Opetigha eernos 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyssIui:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOrudecKast (pernpoayKTUBHA).

EcrtecTBeHHbIl 0TOOp — HampaBisitouuii ¢akrop sBojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWNA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHU3MOB  KaK — pe3yjibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBeHHME — mpuCMOCOOJIeHW y  opraHm3MoB.  Apomopdo3pl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3mMoB: Mop(hoJIOrHYecKue,
duznonornyeckue,  OMOXUMHYECKHE,  moBeaeHueckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xkpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodeBod ¢aktop BuaooOpaszoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIIATpUUecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OpPMUPOBAHUS OUOTOTHYECKOTO Pa3HOOOpa3usl.

Ponp sBomronmoHHO#l OuWojoruu B pa3paboTKe Hay4HBIX METOJOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEl.

JleMoHCTpauumn

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

Tabmuupl 1 cxeMbl: «MyTallMOHHAsE HM3MEHUUBOCTBHY, «[lomymsironHas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepra», «/IBuwxymine
CWJIbl HBOJIIOLIUNY, «IKOJIOrMYECKass M30JSUUs MONYJIALHMN ceBaHCKOU (openny,
«l'eorpaduueckass M30MSUS  JTUCTBEHHULBI CHUOMPCKOM W JIMCTBEHHHUIIBI
naypckoin», «IlomynsiMoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEHCTBUSL €CTECTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpualbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue anantrauun», «llpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0Opa3oBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTUYECKOE BHI000pA30BaHME BHUAOB CHHUID),
«ITomunnonasl pacteHuit», «KamycTHo-peeunblii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUN OJU3KUX BHUJAOB, 0OpPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopnasi padora «BbIsiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnasi  padora  «lIpucmocobiieHuss  OpraHu3MOB U HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTopnasi paGora «CpaBHeHHE BHIOB 10 MOP(DOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. [laneoHTONOrMyeckue MeTOJbI
u3ydyeHus oHBomouuu. Ilepexomgnbie ¢GopMbl U (PUIOTEHETUYECKHE  PSAbI
OpPTaHU3MOB.
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buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBHI U
dbayHbl MaTepuUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUYEHUS
ABOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEeMEHHBIE METOIbl MOCTPOEHUS (UIOTEHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOIONUU. [IpuHyun cmensvl QyHKYUL.
HeobOpatumocTs sBomtonnu. ApanTuBHas paauainusg. HepaBHOMEpHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpanumn

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

Tabmuupbl U cxembl: «DUIOreHETHUECKUI PsI JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smepb»,  «Cteronedansy,  «Punmoduth»y,  «CeMeHHBIE
nanopoTHukw», «buoreorpaduyeckue 30HB 3emim», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl», «PyIMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOJIOIUNY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKA HCKOMAEMBbIX OCTAaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUUHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HaydHple TUMOTE3bl NPOUCXOKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmusi. [JloHayuHble IpeaCTaBlICHUs O 3apOKICHUU JKU3HU (KPEAlMOHU3M).
['MnoTre3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onsiraMmu O.
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IpoucxosxieHue skM3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTaIbl HEOPraHU4ECKOU ABOJIIOLIUU. [ImanerapHas
(reosoruueckas) SBOJIONMUSA. XHMHYECKAas OHBOMIONHSA. AOHWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannueckux. Ombir C. Mummepa u I'. FOpm.
OO6pazoBanne mnojduMepoB U3 MoHOMepoB. KoanepBatHas rumnoteza A. .
Omnapwuna, TMmoTe3a nepBuyHOro OyiapoHa JIx. XomnaeitHa, TeHeTUYeCKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumorteza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKICTKH.

24



HUctopuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOCUTENbHass © aOCOIIOTHAS
reoxpoHosiorus. ['eoxpoHosornyeckas 1mKasua: 30Hbl, 3pbl, HEPUOJIBI, JTOXH.

HavanpHble 3Tanbl OpraHMYecKOW »HBONIOUMH. [losiBIEHHME M 3BOMIOLHUS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATallbl 3BOJIONMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(ho3bl
pactennii. Bpixox pacrenmii Ha cynry. llosiBiIeHHME CIOPOBBIX pPacTeHHU U
3aBoeBaHue umu cymd. CemeHHble pacTeHus. IIpoHncxokJIeHHe IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpaOBBIE KUBOTHBIE. JKM3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. IlpuHnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pasputne xu3HM Ha 3eMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO3OM,
nmajgeo3oi, Me3030M, KaiHOo30i. OOmas xapakTepuCTHKa KJIMMara u
re0JIOrMYeCKuX IporeccoB. llosiBiieHMEe M pacuBET XapaKTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS — DKOJIOTHYECKHE KPU3HUCHI ITpouutoro. IIpuunHel u
CJIIEACTBUS MAacCCOBBIX BbIMHUpaHHU. COBPEMEHHBIN HKOJOTHYECKUU KPHU3HC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JdeMmoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayutanuanu, JI. [Tactep, . 1. Meunukos, A. H.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoKIeHUsl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBomouun», «l'eoxpoHonormyeckas  mKaiay,
«HavanbHble 3Tanbel OpraHUYEcKoi 3BOMIOIUNY, «CxeMa 00pa30BaHMs SyKapUOT
nyTéM cumoOuorenesa», «Cucrema XuUBOM mpupoab», «CTpoeHHe BHpYycCay,
«Apomopdo3bl pacTeHuit», «PuHnopuUTEY, «OIHOKIETOUYHBIE BOAOPOCIHY,
«MHorokierounsle Bogopocian», «Mxwm», «llanmoporHukn», «l'0oJ0oceMeHHbIE
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pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiiedHononocTHbiey,
«IInockue YepBU», «YneHucToHorue, «PBIOBDY, «3eMHOBOTHBICY,
«IIpecmbikaronuecs», «IItuupy», «Mnekonuraromue», «Pa3BuTue KU3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «Pa3BuTue Ku3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOIO MUPAY.

O6opynoBanue: repOapuu pacTeHUM pa3IUYHBIX OTHAENIOB, KOJIICKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3BEpeEH,
KOJUICKIIUM OKAaMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJSDKH OPraHHUYE€CKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHuo abuOreHHOT0 CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEepBUYHON aTMocepey.

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

IIpakTuyeckas paGora «l3yueHue OCOOEHHOCTEH CTpOEHHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
JKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToasl aHTPOIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBEKa. PelnuruosHbie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa C )KUBOTHBIMUA. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
nopeAeHYeckre. OTINYUS YETOBEKA OT XKUBOTHBIX. [IpIMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBbHOU
CHUCTEMBI.

JIBrkymme cuiibl ((hakTophl) aHTPOIOTeHe3a: OMOIOTHYECKUe, COITHATbHBIC.
CooTHolieHNne OMOTOTUYECKUX U COMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIE CTaJAMM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble O00E3bSHBI
(MPOKOHCYJIBI) M paHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJiei. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJIEHUS OPYIUM Tpyaa. UenoBeK NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPEIOK
HEaHIEpTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEaHAEPTAIbCKUN

26



KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHM YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenamMu AQpUKH.
[TanieoreneTrka U MaJICOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO uesoBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIUSAX
yesioBeka. MyTanuMoHHbIN Tporiecc U noiaumopdusMm. [lonmynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(PQGeKT ocHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEIIOBEKA.

Uenoseueckne pacel. [loHarue o pace. bonblime pacel: eBponeowaHas
(eBpaszuiickas),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnnacTBO  yenoBeuecknx —pac. HayuHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEeKa K pPa3HbIM YCJIOBHUSIM OKPYKaloled CpeJbl.
Bnusaue reorpaduueckoil cpeapl W Apeiida reHoB Ha MopdoJoruio u
(bU3HOIOTHIO YeTIOBEKA.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOIOJIOTUHU.  ODBOJIIOLIMOHHAS ~ AHTPOMNOJIOTHSI M NAJCOaHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAIUNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO U COIMAILHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPOTOJOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBD), «CKeNeT dYeloBeKa M CKeJEeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD), «J|BUKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOLIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutTek», «YenoBek  ymensli», «YenoBek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbubny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YETOBEKay», «Pachl 4ETOBEKay.

OOGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TIPEAKOB 4YelOoBeKa, penpoaykiuu (pororpadum) KapTuH ¢
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaxXOAOK UCKOTIAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YyeIoBeKa, MOJIEh
yeperna 4YejaoBeKa M uepena IMIMMIIAH3€, MOJENb KUCTH YEJIOBEKAa W KHUCTH
HIMMITaH3€, MOJEJIN TOpCa MPEJKOB YeIOBEKa.

JlabopaTtopuass pabGora «/3ydyeHume ocoOEHHOCTEH CTpOEHHUs CKelera
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTnueckas padora «l/3yueHne SKOJIOrMYECKUX aJalTallkui YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJA0PraHM3MEHHbIX CHCTEM € OKpY Kalllei cpeaoi
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3apoxaeHre U pa3BUTHE 3Kojorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauu
9K0J0TUU. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl skosoruu. IloneBble HabMOEHUS. DKCHEPUMEHTHI B DKOJIOTHU:
OpUpoAHbIE W JiabopaTopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY>KaloIIEH Cpeibl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.

JleMoHCTpauA

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, O. I'exkenb, A.
Tencnu, B. H. Cykaués.

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

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonsepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOUOHTHBIC
OpTaHU3MBI.

AOGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHUYECKHUE TPYMIIbI
pPacCTEHHMII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHajbpHas poJib CBETA.
doTonEeprUOaU3M.

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

Bnaxuocts kak skojorumyeckuid (aktop. Ilpucnocobnenus pacTeHuil kK
nojJiep>KaHuo0 BogHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3MYIITHAs, MOYBEHHA,
IyOMHHAsT ~ TIOANOYBEHHAsl,  BHYTpUOpraHu3MeHHas.  DU3HMKO-XUMHUYECKUE
O0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [IpucrnocoOneHuss OpraHusMoB K
JKU3HU B Pa3HBIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
rOJMYHbIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.
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XKuznennole Qopmbl opranusmoB. [lonste o Ku3HEHHON (opme.
JKusnenusie popMbI pacTeHUN: IEePEBbs, KYCTAPHUKN, KYCTAPHUYKH, MHOTOJICTHHC
TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a >KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, cUMON03 U ero (opmel. [lapasutusm, xooreparus,
MYTyann3M, KOMMEHCAIn3M (KBapTUPAHTCTBO, HaxJieOHUecTBO). HeTpoduueckue
B3auMoOJecTBUS  (Tomuueckue, (Qopuyeckue, (Qpadbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHHUSI.

JleMoHCTpauumn

Tabmuubl U cxembl: «Jkonorudyeckue (axrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIIBI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3JKUBOTHBIE», «DHU3MONOrMYECKUEe aaanTauuu
KUBOTHBIX», «Cpenpl 0OMTaHUS OpraHu3MoBy», «buosioruyeckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«JKOCHCTEMA IMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO jecay, «llenn
NUTaHus», «XuHudecTBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMeHcanuzm.

OGopynoBanue: repOapuu pacTeHUNW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHH, CBETOJIOOMBBIC, 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 TPYIIN, KOJUICKIIUUA >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH KH3HU, TepOapuu u
KOJUUIGKIIMM PACTEHUM U JKUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOUIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPaTypPhbI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH PACTEHUU U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. DK010rus BUAOB U MOILYJIANH

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

DKonoruyeckasi CTpykrypa nomyiasiuud. OUeHKa 4YWCIEHHOCTH MOMYJIALNH.
JuHamuka nonyisiuuu U e€ perynsuusa. buoTudeckuil moTeHIMaN MOIMYJISIUHN.
MoaenupoBanve TMHAMHUKHA NOMYJISUAA. KpuBbIe pOCTa YUCIEHHOCTH 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. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl 3kosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

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

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cxembl: «IDKOJOTMYECKUE XApaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa mHomyjsanumw», «Bo3pactHeie  nupamMuabl
nonyysiqun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzMammn», «Mogeib 3kosiorndeckort Huimu k. M. XatuuHconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU KUBOTHBIX.

JlabopaTopnass pabora  «lIpucnocoGneHus ceMssH  pacTeHHl K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBI.

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

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelaud  dKOCUCTEMBl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI Urcel, OMOMAaCChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCMM W MX MPUYUHBL. AHTPOIOIEHHBIE BO3JCHCTBUS Ha
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cykneccuu. Knnmakcnoe coo6miectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[Tpuponnbie 3KOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOocucmemvl Mopetl U
oKeano8. Ixocucmemvl MYHOp, 1€eCo8, CMmenel, nyCmbitb.

AHTpPOTIOTEHHBIE 3KOCHUCTEMBI. ATpPO’KOCHCTEMa. ATpOIeHO3. Paznmuns
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU YKOCHUCTEMaMHU.

YpOoskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢dayna. CuHaHTponM3amus TOPOJCKON ¢ayHbl. buonormdeckoe wu
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢hghekma u 6udo8-30ughukamopos (Kirouegvix
8U008) 6 (yHKyuoHuposanuu sxkocucmem. IlepeHOC PHEPTUN U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanuzmwi 8030elicmeusi  3AcpA3HEeHUll  PA3HLIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKONIO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — B030€lCmEUs.
MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «Ctpykrypa  OuOIEHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKoJIOTHYECKasi upaMujia OroMacchly, «IKOJOoruuecKkas mupamuia dSHEPrum»,
«O0bpazoBanue Oonota», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «9KocucTemMa 03epa», «ArpoueHo3», «KpyroBopor BemecTB u MOTOK
HHEPTUU B arporeHo3er, «[Ipumepsl ypOosKocucTem.

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

IIpakTuyeckas padora «/3ydyenue u onvucanrue ypOo03KOCUCTEMBD».

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

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEO1IeHO3 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM MTOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcusi «IDKCKypCHUsl B arposKocucTemMy (Ha MoJie WIA B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA
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buochepa — obOmemmanerapHas o0osiouka 3eMJIM, TNIE€ CYIIECTBYET WU
CyIlleCTBOBaJIa XKM3Hb. Pa3zBuTHe mpeacTaBieHuit o omochepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI106anpHOM IKOCcHCTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BCIIIECTB U OMOTCOXMMUYECKHE MUKIBI (YIiieposaa, a3oTa). PUTMHYHOCTE sSIBIICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsiTue o Ouome. OCHOBHbIE OWMOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMELIaHHbIE U IMIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOTIMYECKHUE JIeCa, BRICOKOTOPh. Kimmmat, pacTUTEbHBIN W YKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIIHS )KHUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIaa 1
onocdepHbIX PYHKITUI.

JleMoHCTpanumn

[Toptpetsl: B. Y. 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, «KinMarnueckue
nosica 3emnm», «TyHapay, «Taira», «Cmemanneiii gec», «ILIMpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponruueckuil gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek M OKpy:Ka0OIIas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOT€HHOE BO3/ICICTBUE HA PACTUTENbHBIA U KUBOTHBIA MuUp. OXxpaHa
PacCTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC MPUHIIUAIBI OXPAHbI MPHUPOJIBL.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopuu (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOMYMBOTO PA3BUTUS HYEIOBEYECTBA W TMPHUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emsd. OOmIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3BuTHEe METOJOB MOHUTOPWMHITA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvuvlie ungopmayuonuvle cucmemsi, odecneuusaroujue O00CmMyn K

32



uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHosbl
KOpeaburumayuu IKOcucmem U Ccnocobo8 6opvovLl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix sKocucmenm.

JdeMoHCTpauU

Tabmuubl w  cxembl:  «3arps3HeHuEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbii  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHIY», «MOIeTIH YyIPaBIIeMOTro MUPaY.
O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perHOHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4aronMMHUCs TPOrpaMM CpeaHEro o0Iero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINPEACNCHUIO, Haluuyue Mmomusayuu K OOY4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe paszsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAJAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOACTBOBATHCSI B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJOTHUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUSI U
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW TMO3UIIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMK 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB IMpH OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC pelIeHUs,
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 KWU3HU B COOTBETCTBUU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;
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MOHMMAaHUE IMOIMOHATLHOTO BO3JEHCTBUS KUBOW IPUPOBI U €€ IICHHOCTH,

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIaX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBoe  mmTaHWE, COOJNIOJICHUE TUTHEHUYECKHX TPAaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K Pa3IMyHbIM cpepam NnpodhecCHOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKH WX BO3MOXHBIX TOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);
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AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKpYKalolleM MHPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

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

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOTYUYECHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

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

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHs, SABJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOIOJICHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIC JAcHCTBHUS (ITO3HABATENbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOW KOMIIETEHIIMM O0O0ydYaroluxcs; CIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynpraTe wu3ydyeHus OMOJOTMM Ha YPOBHE CpPEOHEro O0OILero
oOpazoBanus y oOyyatomierocs OyayT cGhOpMHpPOBaHBI —TO3HABATEIbHBIC
yHUBEpCalbHble yUeOHbIE AEICTBUS, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUECOHbBIE
NEUCTBUS, PEryJsTUBHbIC YyHHUBEpPCAIbHbIE Yy4EeOHbIE JAEHCTBUSA, COBMECTHAS
NeSATEIbHOCTbD.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI INPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH yueOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNHO  (OPMYJNHUPOBaThH W aKTyaJlH3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(puUKali, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIIMBATDH
CBSI3U C IPYTUMH MTOHATUSAMH );

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

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUS (DAKTOB U SBJICHUM
YKABOW MPUPOJBI;
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CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHUS
CYLLECTBEHHBIX CBSA3€M M OTHOIIEHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJCHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB [TO3HAHMS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOU TEPMHUHOIOTHEMH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI I JOKa3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

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

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATEJIBHYIO M MPAKTHUUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTe;
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BBIIBUTATh HOBBIE HJIE€U, MpeUiaraTh OPUTMHAIbHBIE MOJAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POPMAINK (TEKCTE Y4EOHOTrOo
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBapsAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIUIO PAa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSITH PA3NIMUYHBIE METOJIbI MPU TOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPy aKTHUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMalbHYI0  (OpMy  TpEACTaBIICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (u3Mueckue Hu
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, aOOpeBHAaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgiaeHHe YHHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMHU A€HCTBUSIMM:

1) o0mmennme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKIACHHS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeiaracMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMK PYTHUX YYACTHHKOB
JMajiora Uin IMCKYCCUH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, TMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.
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2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOIEHCTBUS PU PEIICHUH YUEOHOU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOODAUHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JICHCTBH,
pacmpeienarh pojaud ¢ Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEW C IO3WLHUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHbIMHU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS JUIS BBIABICHUS MpOOJEM M HX
pEIIeHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

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

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYIAUIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;
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BJIaJeTh HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PEIICHHSA IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceds U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTBl APYTMX INPU AaHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusiy Ha yrayOnEHHOM YpOBHE OPHEHTHUPOBAHBI Ha oOecreueHue
npoduapHOro  o0yueHus  oOydaronuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuuyecKue i OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPa30BAaHUIO 3HAHWMA, BUJIBI IEATECILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI 1O
roJilaM U3y4eHHUsI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO Tipeamera «buonorus» B 10
Kjacce NOKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHUH TPOOJEeM  palHroOHAILHOTO
TIPUPOIOTIOIL30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAONIME OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJISIIus, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYHMBOCTh, POCT W Pa3BUTHE), OMOJOTHYCCKHUE TECOPUHU
(xnerounas Teopus T. llIBanna, M. IlIneiinena, P. Bupxosa, XxpomocomHas Teopust
HacnenctBeHHocTn T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TNPOUCXOXKICHUS  KYJbTYPHBIX  PAcTEHUH),  3aKOHBI
(ermHOOOpa3Ksl TOTOMKOB TEPBOIO IMOKOJICHMS, PACIICIUICHHS, YUCTOTHI TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. MeHaenss, TOMOJIOTUYECKHX PSAJIOB B
HaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. Basuiona), MPUHLIUIIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJAaMH HAyYHOTO ITO3HAHUS, MHCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHHUE,
HaOJIOICHNE, SKCIICPUMEHT);

yYMEHHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIIETOK MPOKAPHOT U
AYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUM, >KUBOTHBIX, YEJOBEKa, IPOIIECCOB >KU3HEAEITEIbHOCTH,
MIPOTEKAIONTUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IIPOLIECCOB: 0OMEHa BelIecTB (MeTaboIn3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(GHOrO U reTepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, raMeTOreHe3a, AMOPUOTeHe3a, MOCTIMOPHOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpPTaHOWJAMH KIETKH W HX
GyHKIUSIMHE, CTPOCHHEM KJIIETOK PAa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GYyHKIASIMH, MEKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY OSTalaMu
oOMEHa BEIIECTB, dTarlaMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO PAa3BUTHS, TEHOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJI JOKa3aTeIbCTBAa POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYTIIT;

yMEHHUE penaTh OMOJIOTHIECKUE 3aa91, BBISBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOIBI 1 TIPOTHO3BI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMCHTAILHBIMU
cpenctBamu, GOPMYJIUPYS IENb WMCCICIOBAHUS, AaHAJIM3UPOBATH IOJYYCHHBIC
pE3ynbTaThl U IeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
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nyOJWYHO  TPEACTABIATh  TMOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obnmacti  OWONOTMM W MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OILIOIOTBOPEHHE, HAMpPABIEHHOE M3MEHEHHE T'€HOMa M CO3J[aHWE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymyiieill mpodeccuoHambHON
JEATEIbHOCTH B 00JacTH OUOJOTUU, MEAUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBa, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOJsTh MO3HABATEIbHBIM
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOro oOpa3oBaHMs B  OPraHU3alUsAX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
KJjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpA, B TO3HAHMM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKHUX
npo0OjieM 4YeloBeYecTBa, a TaKkKe B PEIIEHUH BOIPOCOB PALMOHAIBHOIO
MPUPOOIOIH30BaHUs, U B (HPOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOLIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

yMEHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpeNieNeHUs] U TOHMMaHUWE CYUIHOCTHM OCHOBOIIOJIAralonuX OHOJIOTHMYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUHU
(aBomronionHas teopust Y. JlapBrHA, CUHTETUYECKAs] TEOPHS IBOJIIOIUM), YUCHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapaum u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaswia (munumyma [O. JluGuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  MO3HaHUS,
WCITIOJIb3yeMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOII0JICHUE, SKCIEPUMEHT), CIIOCO0aMU BBISBJICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B MIPUPO/JIC;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMIIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIOIUY HA T€HO(POH T TIOMYJISIUH,
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MPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepEeIOBaHUS HANPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBSI3M MEXKIYy MPOIECCAMH SBOJIOIHH,
JBIDKYIIMMH CHJIaMUA aHTPOIIOT€He3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie 0OWTaHWs, a0MOTHYECKUX M OMOTHYCCKUX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOMTAHUS, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHsT MHOroo0Opasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHUSI IPUPOJIBI M YETIOBEUECTBA;

yYMEHHE periath OMOIOTUYECKUE 3a]Ja4H, BBISIBISTH TPUUYUHHO-CIICICTBEHHBIC
CBSI3M MEXY UCCIICyEMbIMU OMOJOTHYECKUMH MIPOIECCaMU U SABIICHUSMU, I€TaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB,;

yYMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bl, MPOBEPATh WX OKCICPUMECHTATBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pEe3yibTaThl U IeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

yMEHHUE OIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIeHUs
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
JESITEIIbHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBIIIUICHHOCTH, YTIIyOJIATh TO3HABATENBHBI WHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOJDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO0 0Opa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
1 buonorus xak Hayka 0 0 1. https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBbl U UX U3yUYCHHE 0 1. https://m.edsoo.ru/7f41c292
3 Bbuosnorus xinerku 0 0.5 1. https://m.edsoo.ru/7f41c292
4 XuMuyeckas Opranusaius KIeTKU 10 0 1. https://m.edsoo.ru/7f41c292
5 Crtpoenure u GyHKITUH KICTKH 8 0 1. https://m.edsoo.ru/7f41c292
06
6 MICH BEITCCTE 1 HpeRpammerme 9 0 1 1. https://m.edsoo.ru/7f41c292
SHEPTrUH B KJICTKE
H
7 acneHCTBeHIfaﬂ MHpopMaNs 1 9 0 0.5 1. https://m.edsoo.ru/7f41c292
peanuzanus e€ B KJIETKe
8 JKHU3HEeHHBIH UK KIETKA 6 0 1 1. https://m.edsoo.ru/7f41c292
9 Crpoenue u GyHKIUU OPraHU3MOB 17 0 1.5 1. https://m.edsoo.ru/7f41c292
P
10 ASMHOKCHIC H paspitie 8 0 1.5 1. https://m.edsoo.ru/7f41c292
OpPTaHHU3MOB
['eHeTnka — HayKa o
11 HACJIEICTBEHHOCTH U 2 0 0.5 1. https://m.edsoo.ru/7f41c292
W3MEHYUBOCTH OPTaHU3MOB
3
12 AHOHOMEpHOUTH 10 0 1 1. https://m.edsoo.ru/7f41c292
HACJIEJICTBEHHOCTH
13 3aKOHOMEPHOCTH H3MEHUYUBOCTH 0 1 1. https://m.edsoo.ru/7f41c292
14 I'eneTuka yenoseka 0 0.5 1. https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

15 Cenek1usi OpraHu3MOB 4 1 1. https://m.edsoo.ru/7f41c292
b
16 HOTCXHOTIOTILL 1 CHHTCTHHACCKaR 4 0 1. https://m.edsoo.ru/7f41c292
ouonorus
17 PezepBHOE Bpems 1 0 1. https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOT'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI

3apoKJeHUE U pa3BUTHE

1 HBOJIFOLIMOHHBIX MPECTABICHUN B 4 0 0 1.. https://m.edsoo.ru/7f41cc74
Oouosiorun

2 Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 0 2 1. https://m.edsoo.ru/7f41cc74
MakposBoitonus u €€ pe3yybTaThl 6 0 1. https://m.edsoo.ru/7f41cc74
[TpoucxoxaeHue u pa3BUTHE

4 P ! P 15 0 15 1. https://m.edsoo.ru/7f41cc74
YKU3HU Ha 3emiie
I _

5 POHEXOIRACHIE HEAOBEKa 10 0 1 1. https://m.edsoo.ru/7f41cc74
aHTPOIIOTeHe3
DKOJIOTHSI — HayKa O

3aMMOOTHOIIIE OpTraHHU3MO

6 BIAHMOOTHOICHITIX OPTATHIMOB 3 0 0.5 1. https://m.edsoo.ru/7f4lcc74
HAJI0PTaHU3MEHHBIX CUCTEM C
OKpYKaroIle cpenon

7 Opranu3Msl U cpesia 0OUTaHMs 0 15 1. https://m.edsoo.ru/7f41cc74

8 OKoJ0rus BUJ0B U MOIYJISIIUN 0 0.5 1. https://m.edsoo.ru/7f41cc74
DKOJI0THUsl COOOIIECTB.

9 KOJOTIE Heets 12 0 0.5 1. https://m.edsoo.ru/7f4lcc74
DKOJIOTUYECKUE CUCTEMBI
Bbuocdepa — rimoban

10 Gep pHa 6 0 0 1. https://m.edsoo.ru/7f41cc74
HKOCUCTEMA

11 UYenoBek U OKpy:KaroIas cpeaa 0 0 1. https://m.edsoo.ru/7f41cc74

12 Pe3epBHOE BpeMs 0 0 1. https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102

7.5

49



50



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acos 3 @
JIEKTPOHHLIE HU(POBLIE
Nen/m | Tema ypoka Konrtpoabubie IIpakTunueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

buoio aK Ko €KCHas Hayka

1 HMOJOTILT KA KOMILICKCHAA Hayka 1 1 0 0 1. https://m.edsoo.ru/7f41c292
KaK 4acTh COBPEMEHHOI0 00111eCcTBa

2 JKuBbIE CHCTEMEBI U UX CBOMCTBA 1 0 0 1. https://m.edsoo.ru/7f41c292
YposHeBas opranusa

3 POBHEBA OPTAHISAIILL KUBBIX 1 0 0 1. https://m.edsoo.ru/7f41c292
CHUCTEM
Hcto 0 3yue

4 TOPHA OTKPBITHA 1 M3YHCHHA 1 0 0 1. https://m.edsoo.ru/7f41c292
KieTku. Kierounas teopust
Metoasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTuueckas padora
«3yyeHne MeTO40OB KICTOYHOU

5 y A 1 0 0.5 1. https://m.edsoo.ru/7f41c292
Ouomnorun (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
ueHtpudyruponanue, [1L{P)»

6 XUMHAYECKUH COCTAB KIIETKU 1 0 0 1. https://m.edsoo.ru/7f41c292
Munepan € BEIIECTBA KJIE

7 PAILHBIC BELIECTRA KIICTKH, HX 1 0 0 1. https://m.edsoo.ru/7f41c292
Ounonoruveckas poib
Opraandeckue BenecTBa KIeTKH —
Oenxu. JlaboparopHas padora

8 patop p 1 0 0.5 1. https://m.edsoo.ru/7f41c292
«O0HapyxeHue 6eIKOB C ITOMOIIIBIO
KaueCTBEHHBIX PEAKITUI»
CBolicTBa, Ki1accuuKamnus u

9 (ucar 1 0 0 1. https://m.edsoo.ru/7f41c292

byHKIMHA OEIKOB



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YTJII€BOAbI

https://m.edsoo.ru/7f41c292

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxkneunosbie kucnorsl. JIHK u PHK.

JlaGopaTtopHnas pabota
«HccnenoBanue HyKICUHOBBIX
KHCJIOT, BBIJICJICHHBIX U3 KJIIETOK
Pa3ITUYHBIX OPTaHU3MOBY

Crtpoenue u ¢pynkiun ATO. [Ipyrue
nykieosuarpudocharsr (HTD)

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPHITTOMUKH,
POTCOMHUKHU

https://m.edsoo.ru/7f41c292

15

16

MeTto/1bl CTPYKTYpPHOU OMOIOTHH

Tunel knerok. [Ipokapuornueckas
KJIETKa

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

17

CtpoeHune dyKapruoTUYECKON KIIETKH.
[IpakTuueckas pabora «3yuenue
CBOWCTB KJIETOUYHOU MeMOpPaHbD»

0.5

https://m.edsoo.ru/7f41c292

18

19

20

IToBepXHOCTHBIN anmapar KJIETKH

OnHoMeMOpaHHbIE OPTaHOU/IbI
kietku. [Ipaktuueckas padora
«M3ydyeHune NBUKEHUS IUTOILIa3MbI B
PACTUTENBHBIX KIETKAX»

[TomyaBTOHOMHBIE OpPTraHOUIbI
KJIETKH: MUTOXOHPUH, TTACTH/IBI.
JlaGoparopHas paboTa

0.5

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

«HccnenoBanue mia3mMoan3a u
ACIIIa3MOJIn3a B PaCTUTCIIBHBIX
KIJIICTKax>

21
22

HememOpanHbie OpraHouIbI KICTKH

Ctpoenue u GyHKIUH s1Ipa

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK 9yKapuoT. JlaboparopHas
pabota «3y4eHue CTpoeHHs KIETOK
Pa3IUYHBIX OPTaHH3MOBY

0.5

https://m.edsoo.ru/7f41c292

24

ACCI/IMI/IJIFIIII/IFI U JTUCCUMUIIANUA —
JIB€ CTOPOHBI MeTaboIM3Ma. THIIbI
oOmena BemiecTB. JlabopaTopHas
pabota «/3ydyeHue KaTaJIuTHUeCKON
AKTUBHOCTH (pepMEHTOB (Ha IpUMeEpe
aMuUJIa3bl WM KaTajaasbl)»

https://m.edsoo.ru/7f41c292

25

26

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOI0 MeTa0o0JIn3Ma.
JlaGopatopHas pabora «3yuenue
(epMEHTaTUBHOTO PACIIETIIICHUS
HEPOKCH/Ia BOJOPO/Ia B PACTUTENbHBIX
Y J)KUBOTHBIX KJIETKaX»

benku-akTuBaTOPHI M OCITKH-
UHTUOUTOPBI

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

27
28

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

dorocunTes

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A
U XEMOCUHTE3a»

0.5

https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

AHa’poOHbBIE OPraHU3Mbl. Bubl
Oopoxenus. JlabopaTopHas pabora

30 0 https://m.edso0o.ru/7f41c292
«CpaBHeHHE TPOIeCCOB OPOKECHUS U
JIBIXAHUSD)
AdpoOHBIC OPTaHU3MBI. JTaIlbI

31 0 https://m.edsoo.ru/7f41¢c292
HHEPTeTHYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunte3 AT®: pabora 0 https://m.eds00.ru/7f41¢c292
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a 0 https://m.edso0o.ru/7f41c292
T o .

34 DAHCKPHITIA = MATPHALLIA CHHTES 0 https://m.edso0o.ru/7f41c292
PHK

35 Tpancisuus u e€ 3ranbl 0 https://m.edso0o.ru/7f41c292
K .P

36 OAWPOBATIHE aMUHOKHCIOT. FOIb 0 https://m.edsoo.ru/7f41c292
pubocom B OmocuHTe3e Oenka
O

37 PTatiHIaLiil TEHOMA ¥ npoKaprot 1 0 https://m.eds00.ru/7f41¢c292
3YKapHOT
M

38 OICKYIBIPHBIO MEXAHIIMEL 0 https://m.edso00.ru/7f41c292
9KCIPECCHH T'CHOB Y DYKapHOT
Bupycsl — BHekJIeTOUHBIE (OPMBI

39 PKH3HH 1 OOIHIATHEIC APASHTEL. 0.5 https://m.edso00.ru/7f41c292
[MpakTuueckas pabora «Co3nanue
MOJICIIA BUPYCa»
B 0

40 HpYCHbIe 33 oneBaims{ HeroBeKa, 0 https://m.edsoo.ru/7f41c292
JKUBOTHBIX, PACTCHUU
H 0

41 AHOTEXTOTOTII B DHOSOTHH 1 0 https://m.edso00.ru/7f41c292

MEIUITHHE
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

42 JKU3HEHHBIN 1K KIETKU 0 https://m.edsoo.ru/7f41c292

43 Martpuunsiii cunates JJHK 0 https://m.edso00.ru/7f41c292
Xpomocowmsl. JlTaboparoprast pabota

44 «3yyeHne XxpoMoCoM Ha TOTOBBIX 0.5 https://m.edsoo.ru/7f41¢292
MUKpOIIpenaparax»

45 JleneHnue KJIETKM — MHTO3 0 https://m.edso0.ru/7f41c292
Tuns! knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas pabora

46 «Habnronenre MuTO3a B KIIETKAX 0.5 https://m.edso00.ru/7f41¢c292
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Pery i JU3HEHHOro uHita 0 https://m.eds00.ru/7f41¢c292
KIIETOK

48 Opranusm Kak eIMHOE I1eJI0e 0 https://m.edsoo.ru/7f41c292

49 TkaKu pactemi. Ha60pafop Had . 0.5 https://m.edsoo.ru/7f41c292
pabota «M3yueHne TKaHelH pacTeHUI
TkaHU )KHUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41¢c292
TKaHeW KUBOTHBIX)»
Opransbl. CucTeMbl OPraHoB.

51 JlaboparopHas pabota «3yueHue 0.5 https://m.eds00.ru/7f41¢c292
OpTaHOB I[BETKOBOT'O PACTEHUS

52 Ormopa Tella OpraHu3MoB 0 https://m.eds00.ru/7f41c292

53 JIBuKeHNEe OpraHu3MoB 0 https://m.edsoo.ru/7f41c292

54 [utanue opraHu3mMoB 0 https://m.edso0o.ru/7f41c292

55 1lnTaiite MOSBOHOMHBIX KIBOTHEIX. 0 https://m.eds00.ru/7f41¢c292

HI/II_I_ICBapI/ITCJ'IBHaSI CUCTEMA YCIIOBCKa
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56 JlpixaHue opraHu3MOB 0 https://m.edsoo.ru/7f41¢c292
57 JlbIxaHHe M03BOHOUHEIX JKUBOTHEIX 0 https:/m.eds00.ru/7f41c292
YenoBeKa
58 TpaHCcHOpT BENIECTB y OPTaHU3MOB 0 https://m.edso0o.ru/7f41c292
59 Kpoperioctas cCTEMa MO3BOHOHBIX 0 https://m.edsoo.ru/7f41c292
KUBOTHBIX U YEJIOBEKa
60 Brigenenue y opranu3mMos 0 https://m.edsoo.ru/7f41c292
61 3amuTa y OpraHu3MoB 0 https://m.edsoo.ru/7f41¢c292
62 HMMMmyHHas cucTemMa 4eaoBeKa 0 https://m.edsoo.ru/7f41c292
63 PasapauMocts i pery s y 0 https://m.edsoo.ru/7f41c292
OpPraHu3MOB
I'ymopaneHas perynsmus u
64 SHIOKPUHHAS CUCTEMA >KUBOTHBIX U 0 https://m.edsoo.ru/7f41c292
YenoBeKa
65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB 0 https://m.edsoo.ru/7f41c292
66 [TooBOE pazMHOKEHHE 0 https://m.eds00.ru/7f41c292
67 Meiio3s 0 https://m.edso00.ru/7f41c292
l'ametorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KJIETOK.
68 JlaGopatopHas pabora «3yuenue 0.5 https://m.edsoo.ru/7f41¢c292
CTPOEHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpPOIIpErapaTax»
69 Mrampinyarsioe passutie 0 https://m.edsoo.ru/7f41c292
OpPraHU3MOB — OHTOTEHE3
70 3alCIajIKa OPIaHoB i TKAMCH i3 0 https://m.edso0o.ru/7f41c292
3apOJIBIIIEBHIX JIUCTKOB
71 Poct u pa3zButne XKMUBOTHBIX. 0.5 https://m.edsoo.ru/7f41¢c292

56



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

JlaboparopHas paboTa «BbIsBICHHE
NPU3HAKOB CXOJICTBA 3aPO/IbIIIICH
MI03BOHOYHBIX KUBOTHBIX)»

72

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaboparopHuas pabota «CtpoeHue
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

https://m.edsoo.ru/7f41c292

73

74

75

76

77

HCTOpI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAayKH

OcHOBHbBIE IOHATUS U CUMBOJIBI
reHetuku. JlabopaTopHas pabora
«JIlpo3oduna Kkak 00BEKT
TCHETHUYECKUX HCCIICTOBAHUI

3aKOHOMEPHOCTH Hacle10BaHUs
HpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yIpTaToB
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
npo3oduis”

[TuTonornyecknue OCHOBBI
MOHOTUOPUAHOTO CKpPEIUBAaHUS
AHanu3upylolee CKpeuBaHue.
Henonnoe nomuHnpoBanue

0.5

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

78

JurnbpuaHoe cKpemmrBaHue.
[TpaxkTrueckas pabora «3yuenue
pe3ynbTaToOB AUTHOPUIHOTO
CKpEITUBAHUS Y JPO30(HITBI

0.5

https://m.edsoo.ru/7f41c292

79

]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI

https://m.edsoo.ru/7f41c292
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TUTHOPHUIHOTO CKPEIUBAHUS

CleruieHHOE HACIEI0BaHUE

80 0 https://m.edsoo.ru/7f41c292
MIPU3HAKOB
XpoMOCOMHasI TEOPHUSL

81 p p 0 https://m.edsoo.ru/7f41c292
HACJIEICTBEHHOCTH

82 T'eneruka nosna 0 https://m.edsoo.ru/7f41c292

83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 0 https://m.edsoo.ru/7f41c292
I'eneTnyecknii KOHTPO a3

84 N (U KOHTPOIH PasBHTIi 0 https://m.edsoo.ru/7f41c292
pacTeHui, KUBOTHBIX U YEJIOBEKA
N3meHunBOCTE IIpU3HAKOB. Buabl

85 P a 0 https://m.edsoo.ru/7f41c292
M3MEHYUBOCTH

86 MoaudukamoHHas ”3MEHYNBOCTh 0 https://m.edsoo.ru/7f41c292
BapuauuvoHHBIN psia U BapUallMOHHAs
KkpuBas. Jlaboparopnas padota
«HccnenoBanne 3aKOHOMEPHOCTEH

87 s . P 0.5 https://m.edsoo.ru/7f41c292
MOIM(PUKAITHOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBON»
I'enoTHnMYeckas H3MEHYNBOCTb.

88 b 0 https://m.edsoo.ru/7f41c292
KoMOuHaTnBHAasA N3MEHYNBOCTD
MyTtanroHHas H3MEHYUBOCTb.
ITpakTiueckas padora « Myramun

89 P P yramuny 0.5 https://m.edsoo.ru/7f41c292
Jpo30¢uIIHI (Ha TOTOBBIX
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTallMOHHOTO

90 npolecca. DIUreHeTHKa 1 0 https://m.eds00.ru/7f41c292

SIIUTI'€HOMUKA
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91

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHATU3
POAOCIIOBHOM»

0.5

https://m.edsoo.ru/7f41c292

92

93

94

MeToasl METUITMHCKON T€HETUKHT

3HayeHne MEIUIINHCKON T€HETUKY B
MPEAOTBPAIEHUH U JICUCHUH
reHeTHYECKUX 3a00JIeBaHUI YEJIOBEKA

OcCHOBHBIE TIOHATHUS CENEKITHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJIbTYPHBIX PACTCHHUH U
MOPO/I IOMAITHUX KAUBOTHBIX)

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

95

MeTtoap! ceIeKIIMOHHON paboTHI.
JlaboparopHas pabota «3yuenue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

https://m.edsoo.ru/7f41c292

96

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U
#KUBOTHBIX. [IpakTiueckas pabora
«lIpuBuBKa pacTeHHI»

https://m.edsoo.ru/7f41c292

97

98

99

COXpaHeHI/IC, HU3YUYCHUC U
HCIIOJB30BaHUEC I'CHECTUYCCKUX

pecypcoB
buoTtexHonorus kak Hayka u oTpacib
npousBojcTBa. [IpakTuyeckas pabora
«3yuenue 0ObEKTOB
OHMOTEXHOIOTHI

OcHOBHBIC HaIlpaBJICHUA
CUHTETHYCCKOM OMOJIOTHH

0.5

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292

100
101

XpOMOCOMHaSI 1 TCHHAaA WHXCHECPHUA

MeauuuHCcKe OMOTEXHOJIOTUU

https://m.edsoo.ru/7f41c292

https://m.edsoo.ru/7f41c292
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102

PesepsHbiil ypok. IToBTOpEHuE,
0000111eHHEe, CHCTEMATH3al 3HAHUH

1.

https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102

13.5
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11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoka Kontpoabubie IIpakTHnueckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

1 OBomonnonHas teopus Y. lapsuna 1 0 0 1. https://m.edsoo.ru/7f41cc74

2 Jpikylue CHIEL SBOTIOLHH BHOB 1 0 0 1. https://m.edsoo.ru/7f41cc74
o Y. /lapsuny
Bboprba 3a cymecTBoBanue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 0 0 1. https://m.edsoo.ru/7f41cc74
otbop
®o OBaHHE CUHTE 5

4 PMHPOBAIHE CHITETHACCROR 1 0 0 1. https://m.edsoo.ru/7f41cc74
TEOPHUH IBOJIOLIUN
DTansl 3B :

5 OMHOTHOHHOTO NpoTiectd 1 0 0 1. https://m.edsoo.ru/7f41cc74
MHUKPOIBOJIONHUS U MAKPOIBOIIOLIHS
ITo — DJIEMEHTapHA

6 TP FleMerTapHat 1 0 0 1. https://m.edsoo.ru/7f41cc74
€IMHUIIA YBOJTIOIIAN
3aKOH FeHETHYECKOTO PABHOBECHS
Jx. Xapau, B. Baitn6epra.

7 Jlaboparopnast pabota «BrisBienue 1 0 0.5 1. https://m.edsoo.ru/7f41cc74
M3MEHYUBOCTH Y 0COOEH OJTHOTO
BHJIa»

8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1 0 0 1. https://m.edsoo.ru/7f41cc74
2 )

9 (ibexr ocropatens. ekt 1 0 0 1. https://m.edsoo.ru/7f41cc74
OyTBLUTOYHOTO TOPIIBIIIKA
Murpauuu. 130 0 i:

10 Hrpati JOTLHH Ty TG 1 0 0 1. https://m.edsoo.ru/7f41cc74

reorpaduyeckas, OnoJorundecKas
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11

EctectBenHsbIit oTOOp —
HATPABJISIFOIIUN (aKTOP YBOJOIUH

https://m.edsoo.ru/7f41cc74

12

13

14

15

16

[TosoBoit oTOOP

HpI/ICHOCO6HeHHOCTB OpraHU3MOB KaK

PE3yJIbTaT MUKPOIBOIIOIHMH.
JlabGopaTopHas paborta «3yueHue
apoMop(h030B U HUIMOaAANITAIUH Y
pacTEeHUN U KUBOTHBIX»

[Tpumepbl pUCTIOCOOICHHI Y
OpraHu3MoB: Mopdoiornyeckue,
¢busnonornueckue, ONOXMMUICCKHE,
noBeneHueckue. JlabopatopHas
pabota «IIpucmocobneHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAs
1IETIECO00PA3ZHOCTHY

Bun, ero kpurepuu u cTpyKTypa.
JlaGopatopnas pabora «CpaBHeHUE
BHJIOB 110 MOp(}ooTHYecKOMY
KPUTEPHIO»

CrpykTypa BUaa

0.5

0.5

0.5

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

17

Bunoob6pazoBanue kak pe3yiabrar
MHUKPO3BOJTIOINT

https://m.edsoo.ru/7f41cc74

18

19

CBs3b MUKPO3BOJIFOIIUU U
MU ACMHUOJIOTNHN

MakposBonronus.
[TaneoHTOIOrNYECKHE METOBI
U3Y4YEHUs DBOIIOLUN

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

20

buoreorpaduueckue MeTo b1

https://m.edsoo.ru/7f41cc74
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HU3YYCHUS 5BOJIIOIINU

OMOpPHUOIOTrHYECKHUEe U CPAaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3yUCHUS 0 https://m.edsoo.ru/7f41cc74
SBOJIIOLIUA
MonekyJIspHO-TeHETUUECKHE,

22 OHOXUMHYECKHE U MATEMATUYECKUE 0 https://m.edsoo.ru/7f41cc74
METO/Ibl U3YUEHUS IBOJIOIIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOIUH 0 https://m.edsoo.ru/7f41cc74
AnanTuBHag paguanus.

24 A pajan 0 https://m.edsoo.ru/7f41cc74
HepaBHOMEPHOCTH TEMITOB SBOJTFOIIHH
Hay4Hble THIIOTE3bI IPOUCX 0K ICHUS

25 y p a 0 https://m.edsoo.ru/7f41cc74
JKA3HU Ha 3emie

OHAyYHBIE [IPEICTABICHUS O

26 Hlouay ped 0 https://m.edsoo.ru/7f41cc74
3apOKICHUY KU3HU
OCHOBHBIE dTalbl HEOPTAHUYECKON

27 p 0 https://m.edsoo.ru/7f41cc74
SBOJOLUHU

28 ['unotessl 3apoXKAEHUS KUZHU 0 https://m.edsoo.ru/7f41cc74
Ucropus 3emnu u MeToab! €€
n3yueHus. JlaboparopHas padora

29 M patop p 0.5 https://m.edsoo.ru/7f41cc74
«/3yueHune u ONMMCAaHUE NCKOMTAEMBIX
OCTaTKOB JPEBHUX OPTaHU3MOBY»
HauvansHbie >Tansl opraHndecKoun

30 p 0 https://m.edsoo.ru/7f41cc74
JBOJOLUHU

31 OBOMIOIUSA DYKapUOT 0 https://m.edsoo.ru/7f41cc74
OCHOBHBIE HTaIbl BOIIOLAN

32 pactutensHOro Mupa. [IpakTndeckas 0.5 https://m.edsoo.ru/7f41cc74

pabota «M3yuyeHue ocobeHHOCTEH
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CTPOEHUSI PACTEHU Pa3HBIX OTACIIOBY»

OCHOBHBIE 3TaIbI 9BOJIIOIIUH

33 0 https://m.edsoo.ru/7f41cc74
KUBOTHOTO MUPA
DBOJIIONHS )KUBOTHBIX. [IpakTrdeckas

34 pabora «/3yueHue ocooeHHOCTEH 0.5 https://m.edsoo.ru/7f41cc74
CTPOCHHUS TO3BOHOYHBIX KUBOTHBIX)
PasButue xu3Hu Ha 3eMIIe 10 3paM U

35 p 0 https://m.edsoo.ru/7f41cc74
Tepuo1am
MaccoBble BBIMUDAHUSA —

36 p 0 https://m.edsoo.ru/7f41cc74
9KOJIOTHYECKHUE KPU3HUCHI MPOIILIOTO
CoOBpEMEHHBII YKOJIOTUUYECKUI

37 p 0 https://m.edsoo.ru/7f41cc74
KpH3HC, €T0 OCOOCHHOCTH
CoBpeMeHHas cucTeMa

38 P 0 https://m.edsoo.ru/7f41cc74
OPTaHHYECKOTO TPOIILIOTO
OCHOBHBIE CHCTEMATHYECKUE TPVYIIIEI

39 py 0 https://m.edsoo.ru/7f41cc74
OpPTraHHU3MOB

40 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE 0 https://m.edsoo.ru/7f41cc74
PaszButHe npeacraBieHUuN O

41 et 0 https://m.edsoo.ru/7f41cc74
MIPOUCXOXKICHUH YEIIOBEKA
MecTto 4ea0oBeKa B CUCTEME
oprannueckoro mupa. JlabopatopHas

42 pabota «/3yueHue ocooeHHOCTEH 0.5 https://m.edsoo.ru/7f41cc74
CTPOCHHS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C TIPSIMOXOXKICHHEM)

43 JIBM>KyLIMe CUiIbl aHTPOIIOTEHE3a 0 https://m.edsoo.ru/7f41cc74
CooTHOIIEHNE OMOIOTHYECKUX U

44 0 https://m.edsoo.ru/7f41cc74

COLIMANIBHBIX (PAKTOPOB B
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aHTPOIIOTeHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a 0 https://m.edsoo.ru/7f41cc74

46 [TaneoreHeTrka u mMaaeoreHOMHUKA 0 https://m.edsoo.ru/7f41cc74

47 DBOJIIOLMS COBPEMEHHOTO YeJIOBEKA 0 https://m.edsoo.ru/7f41cc74
UYenoseueckue pacel. [Ipaktrudeckas

48 pabota «/3yueHue 3KOJTOrHIeCKUX 0.5 https://m.edsoo.ru/7f41cc74
a/lanTanui 4eJIoBeKay

49 MeapCIIIMEAPHELC MCTOAL 0 https://m.edsoo.ru/7f41cc74
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 0 https://m.edsoo.ru/7f41cc74
Mertoapl skosoruu. JlaboparopHas

51 pabota «M3y4yeHne MeTo/10B 0.5 https://m.edsoo.ru/7f41cc74
9KOJIOTHUECKUX HCCIEAOBAHUI

52 3HACHHE SKONOTHICCKIX SHAHNA JUIs 0 https://m.edsoo.ru/7f41cc74
9eJIoBeKa

53 Okonornyeckue pakTopsl 0 https://m.edsoo.ru/7f41cc74
Abuotnueckue akropsl. CBeT Kak
9KOJIOTUYECKUH PaKTop.

54 JlaGopatopHnas pabota «BplsiBieHue 0.5 https://m.edsoo.ru/7f41cc74
MPUCTIOCOOTIEHUN OPTaHU3MOB K
BIIUSTHUIO CBETA»
AbunoTtnueckue GpakTopbl.
Temneparypa Kak 3KOJIOrH4EeCKUN

55 aicrop. Jlaboparopuas pabora 0.5 https://m.edsoo.ru/7f41cc74

«BpIsiBI€HNE TPUCTIOCOOICHUI
OpPTraHU3MOB K BIUSHHIO
TEMIIEPATYPbI»
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Abuornueckue Gpaxktopsl. BnaxxHocts
KaK 9KOJOTn4eckuil hakrop.

56 JIaboparopHas pabota 1 0 0.5 1. https://m.edsoo.ru/7f41cc74
«AHATOMUYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

S7 Cpenpl oOuTaHUs OPraHU3MOB 1 0 0 1. https://m.edsoo.ru/7f41cc74

58 buonornueckue puTMbl 1 0 0 1. https://m.edsoo.ru/7f41cc74

59 JKuznennbie GopMbl OpraHU3MOB 1 0 0 1. https://m.edsoo.ru/7f41cc74

60 buotndeckue GakTops 1 0 0 1. https://m.edsoo.ru/7f41cc74
3HaYeHUE OMOTUYCCKHUX

61 B3aMMO/ICHCTBUII 1715 CYIIECTBOBAHUS 1 0 0 1. https://m.edsoo.ru/7f41cc74
OpPraHu3MOB B Cpejic OOUTaHHUSI

62 JKOIOHHECKHE XaAPAKTCPHCTHKI 1 0 0 1. https://m.edsoo.ru/7f41cc74
MOTYJISITUT
OCHOBHBIE TIOKA3aTEIIN TOIYJISIIHHN:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAaCTHAs 1 0 0 1. https://m.edsoo.ru/7f41cc74
Y TIOJIOBAs CTPYKTYpa
OcHOBHbIE TIOKa3aTeNN MOMYJISIIUN:

64 POKIAEMOCTB, IPUPOCT, TEMII POCTA, 1 0 0 1. https://m.edsoo.ru/7f41cc74
CMEPTHOCTh, MUTPAITAN

65 JKoIOrHHeckas CTpYKTYpa 1 0 0 1. https://m.edsoo.ru/7f41cc74
MOMYTSIUU

66 JliHaMHIa MOy AL  ¢€ 1 0 0 1. https://m.edsoo.ru/7f41cc74
PETYIISIIHS

67 Kpuptie pocta wncientoctH 1 0 0 1. https://m.edsoo.ru/7f41cc74
nomyssu. KpuBbie BBKUBaHUS

68 DKOJIOTHYeCcKas HUIIIA BUJA. 1 0 0.5 1. https://m.edsoo.ru/7f41cc74
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Jlaboparopnas pabota
«IIpucmocobsieHnst cCeMsiH paCTeHHI K
pacceneHuIo»

69 Bun kak cucreMa momy isiuii 0 https://m.edsoo.ru/7f41cc74

70 3aKOHOM?pHOCTH HOBCACHI 1 0 https://m.edsoo.ru/7f41cc74
MUTpaIHii )KUBOTHBIX

71 CoobuiecTso opraiH3MOoB — 0 https://m.edsoo.ru/7f41cc74
OHOLIEHO3

72 DKOoCHCTeMa KaK OTKpbITasi CUCTEMA 0 https://m.edsoo.ru/7f41cc74

73 Kpyroopor seiuects i notok 0 https://m.edsoo.ru/7f41cc74
SHEPIUU B IKOCUCTEME

74 OcHOBHBIE TOKA3aTENN YIKOCUCTEMBI 0 https://m.edsoo.ru/7f41cc74

75 DKOJIOTUYECKUE MUPAMUIbI 0 https://m.edsoo.ru/7f41cc74

76 N3meHeHus coo0IIecTB — CYKIIECCHH 0 https://m.edsoo.ru/7f41cc74
[IpupoaHbIe S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. 0 https://m.edsoo.ru/7f41cc74
DKocucTeMbl MOpel U OKEaHOB
[IpupoaHbIe S5KOCUCTEMBI.

78 DKOCHCTEMBI TYHP, JIECOB, CTEIEH, 0 https://m.edsoo.ru/7f41cc74
MyCTHIHBb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 0 https://m.edsoo.ru/7f41cc74
YpboakocucreMmsl. [IpakTudeckas

80 pabota «M3y4yeHne u onrcaHue 0.5 https://m.edsoo.ru/7f41cc74
ypOOIKOCHCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aHMOJICHCTBUI 0 https://m.edsoo.ru/7f41cc74

OpraHu3MoOB B 9KOCUCTEMaAX
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82

83

MexaHn3MBI BO3JCHCTBHUSI
3arpsi3HEHUH Pa3HbIX TUIIOB HA
cyOOpraHu3MEeHHOM, OPTaHU3MEHHOM,
MOMYJISAIUOHHOM M 3KOCUCTEMHOM
YPOBHSX

buocdepa — obmieruianerapaas
o0oouka 3eminu

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

84

85

VYuenne B. U. Bepnaackoro o
ounocdepe

3aKOHOMEPHOCTH CYIICCTBOBAHHMSI
onocdepsl

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

86

KpyroBopots! BemecTs u
OMOTe0XUMHUECKUE LIUKJIIbI

https://m.edsoo.ru/7f41cc74

87

88

3onankHOCTH OHoCchepsl. OCHOBHEIE
OMOMBI CyIIN

YcroitunBocTh 6uOCheps

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

89

90

91

DKOJIOTHYECKHE KPU3HUCHI U X
PUYHHBI

BosneiicTBue uenoBeka Ha 6nochepy

AHTpPONIOr€HHOE BO3JEHCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

92

93

OxpaHa npupos!
OCHOBHbBIE IPUHIIMIIBI YCTOHYHUBOTO
Pa3BUTHS YEIIOBEUECTBA U MPUPOIBI

https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

94

ParmoHanbsHOE TPUPOIOTIONB30BAHIE
Y COXpaHEHHE OMOJIOTHYEeCKOro
paszHooOpa3us 3eMiau

https://m.edsoo.ru/7f41cc74
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O000111eHE IO TEME

95 . 1 0 https://m.edsoo.ru/7f41cc74
«MHUKpPOIBOJIONHUS U €€ Pe3yJIbTaThD»
00600

96 ODIHCHIE TO TEME . 1 0 https://m.edsoo.ru/7f41cc74
«Makpo3BOIONHUS U €€ Pe3yIbTAThDY
O000111eHIE IO TEME

97 «IIpoucxoxaeHre u pa3BUTHE KU3HU 1 0 https://m.edsoo.ru/7f41cc74
Ha 3emiie»
O00011IeHIE IO TEME

98 «IIpouncxoxaeHre 4eroBeKa — 1 0 https://m.edsoo.ru/7f41cc74
AHTPOIIOTCHE3Y
O0600611eH1E IO TEME «DKOJIOTHUA —

99 HayKa O B3aMMOOTHOIICHUSX 1 0 https://m.edsoo.ru/7f41cc74
OpPraHU3MOB)
00600 O

100 OOHICHIE TO TEME (pranHsmbt i 1 0 https://m.edsoo.ru/7f41cc74
cpena oOuTaHUS
00600 9

101 ODHIEHHE O Telee «Ironori 1 0 https://m.edsoo.ru/7f41cc74
BUJIOB U TTOMYJISIIIANY
00600 b -

102 odmenne no Teme «buocdepa 1 0 https://m.edsoo.ru/7f41cc74
rio0agbpHas YKOCUCTEMA)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwms, 10-11 xmacce/ Aradgonosa U.b., CuBornazos B.1., O6miecTBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEPHOE 0OIIECTBO

«HB,Z[&TCJIBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHAJIBI J1JI1 YYUTEJISA

1. https://nsportal.ru/shkola/biologiya/library/2023/04/09/metodicheskie-
rekomendatsii-dlya-uchiteley-po-shkolnomu-kursu

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. https://m.edsoo.ru/7f41c292

2. https://m.edsoo.ru/7f41cc74
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