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MOSCHUTEJIBHASA 3AIINCKA

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

YueOuslii npeamer «buonoruspy yray6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm DPIOC COO npodusibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YIiayOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oO0mmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMUM, CPEAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBA3aHHOTO ¢ OHMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér npeacraBieHHE O
Heau M 3aJadax HM3ydeHus yuyeOHoro mpenMera «buosnorus» Ha yriyOJl€HHOM
YPOBHE, omnpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpHpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwarommuxcsi. B mnporpamme 1o Ouonoruu
peanu30BaH MNPUHLKI MPEEMCTBEHHOCTH C W3y4eHUEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  TMOCJEAYIOIIEe pPa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TMPEACTAaBICHUNA O 370pOBOM 00Opasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMH TakKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO TpenMera
«buonorusiy B peanuzanuu  TpedoBanuit PIOC COO K MmIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbOopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIBHOW  JEATEIbHOCTU
oOydaromuxcss MO0 OCBOCHHMIO COACpX aHHUs OHOJIOTMYECKOTO O0pa30BaHHA Ha
YpOBHE cpeaHero o01iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



paciuiMpeHue U yriayOieHue 3HaHWW OOyYaroIIUXCsl O KUBOM MPHUPOIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUH W OHOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yIrIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCA K MOCIEAYIOMIEMY MOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsiX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHUYECKUX Pa3/eioB OMOJIOTUH HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacmiMpeHbl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MTPUKIAIHOTO U TIOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKU, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMN OPraHUYECKOT0 MHUpa Ha 3eMile,
COXpaHEHHUs OMOJOrMYECKOro pasHooOpa3zus IuiaHeTol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTHM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHU, AKTyalU3UPYIOTCA 3HAHMS OOYy4YaromMXCA MO OOTaHHKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUe 0 Ouocdepe.

VYuebnsiii npeamer «buosnorus»  mpu3zBaH  00€CNEUUTh  OCBOCHUE
oOy4JaronMMHUCs: OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBuUJI,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, OISy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOTrMYecKUX 3HaHUM. J{s
pa3BUTUS M TOJAJAEpKaHUS HHTepeca OOydarommxcs K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOI0 MaTepHalia B COJEPKAaHUHU IMPOrPAMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3zydenus: yueOHoro npeamera «buonorusp» Ha yriryOaéHHOM YpOBHE —
OBIIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCII0JIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHOl o0macTu
poecCHOHANbHON JIeATENIbHOCTH, CBSI3aHHOM C OMOJIOTHel, WM K BBIOOpPY
y4e0HOT0 3aBEICHUS I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusl.

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

OCBOCHHME OOYYarOUIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OHMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJIsALus, BU, OMOreo1eHo3, ouocgepa); 0 BbIIAIOIUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUHM, SMOPHOJIOTMU U OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHMH, MaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B Jlabopatopur W B mOpupojae (HaOMroJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZicHuEe OOy4YalolUMHUCS  YMEHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOITMUYECKYI0 HH(QOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHMi, MpaBUiia MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BuUTHE Y 00YYaIOIIMXCSl UHTEUIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEM
B IMpOIlECCE€ 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrue  OO0y4YaloIMIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOIOTIONB30BAaHUM (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, SKOCUCTeM, Onochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHue 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHM€  YCIOBHM  JUIsl  OCO3HAHHOTO  BbIOOpa  OOydYarOIIUMUCS
WHIUBUTy AIbHON o0Opa30BaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOONPECICHNI0, B COOTBETCTBUH C
VH/IMBUIYyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

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

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJIOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHENM(PHUKU €ro CoAepKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHWs B  OpraHU3alUSAX  CPEIHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTUU HA YIITyOJIEHHOM YPOBHE
SBIISIETCS MPOBEJEHUE JIA0OpaTOPHBIX M MpakThUyeckux pador. Taxxke ywacTtue
0Oydaromuxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-MCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX  OMPEIENAeTCSs Y4YUTelleM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonmornueckue HayKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJOTHMU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsuH,
VY. TI'apseui, 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 OMOJIOTUM C JAPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3yYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldy KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUA0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepusiii. Ilpoueccbl, Npoucxondiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMma CyIiecTBOBAHMS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3alUU.

N3yuyenue xuBbIX cucteM. MeTonbl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3ynbTatoB. I[IpuuumHBI HCKaXEHUA pe3yabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MATEpUN», «YPOBHU OPraHU3alMd >KUBOMN



npuposib», «CTpOE€HHE KUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBbI
OpPraHOB YEJIOBEYECKOro opranmsma», «buoreornenos», «buocdepar», «MeTosl
V3y4E€HUS )KUBOU MPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHME i IPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pas3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEMY.

Tema 3. buoJsiorusi KjieTku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHbBIE NOJIOXKEHUS COBPEMEHHON KIIETOYHOU
TEOPHH.

MeToapl  MOJIEKYJISIpHOM W KJIETOYHOM  OMOJNOrMHM:  MHUKPOCKOIIHS,
xpomarorpadus, 37aeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonusa. Kougoranvruas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBIM MUKPOCKOID,
«Hcropus pasBUTHS METOA0B MUKPOCKOIIUN.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomarorpadus, anektpodope3, auddepeHanbLHoe 1EeHTPUGYTHUPOBaHUE,
[TLP)».

Tema 4. XumMmunueckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bozma m €€ posp Kak pacTBOPHUTENSA, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHuecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buosornueckue mnoiauMmepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTYyphl O€JIKOBOM MOjeKybl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukauus  Oenkos.
buonornueckue pyHkmuu 6eIK0B. [lpuonsi.

YraeBoasl. MoHOCaxapuabl, AUCAXapUbl, OJIUTOCAXapUIbl U MOJIUCAXAPUIBI.
OO0mmii 1IaH CTPOEHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMKU YIII€BOIOB.



Jlununel. I'napodunsHo-TuApOdoOHBIE cBOMcTBa. Knaccudukarus aunumos.
Tpurnunepunbl, ¢Gochoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunnossie kucnotbl. JJHK m PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun komrmuiementapuoctu. IIpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buael PHK. ®yukunu PHK B kiieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, X (PYHKIIUU B
Kietke. Jlpyeue wuyxneozuompughocpamor (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHe U OMoPU3NYECKUe UCCICIOBAHMUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYyNI. Moodenuposarue
CMpPYKmMypsl U QYHKYUti 6UOMONEKYT U UX KOMNaekcos. Komnvromephuiil ouszaiin u
opeanuyeckul cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKHMX JJEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOUW MPUPOEH.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKyJibl BOJb», «BemecTtBa B coctaBe OpraHu3MoB», «CTpoeHUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYI
yriaeBofoBy, «CTpoeHHe MOJEKyd JMNUI0B», «HyKIenHOBbIE KUCIOTBI,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

Jlaboparopnass  paGora  «lccienoBaHne — HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KJIETKH.

CtpoeHue npokapuoTUIeCcKoi kieTku. KiierouHast cTeHka OakTepuil 1 apXei.
OcoOeHHOCTH CTpOCHHsI TEeTepoTpOodHON U aBTOTPOPHOU MPOKAPUOTHIECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (byHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKH.
[Ina3zmatuueckass wmemOpana (razmanemma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpanbl. TpaHcropT BelIeCTB yepe3 MIa3MaTUYeCKyt0 MeMOpaHy: MacCHUBHBIN



(mupdysusa, obneru€énnas auddys3us), aKTUBHBIN (IEPBUUHBIA W BTOPUYHBIHI
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. PabGota HaTpwmii-
KJIMEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIMHU KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozons. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHouabl
kieTkdu. OnHOMeMOpaHHBIE OPraHOMAbl KIETKU: 3SHJOIUIa3MaTUYeCKas CEeTb
(OIIC), ammapat I'ompmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkH. CTpoeHHe TpaHyISIPHOTO PETHUKYIIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. [mamkuit  (arpaHysispHBIA)  DHAOIUIA3MATHUUYCCKUN
petuxkynym. CekperopHas QyHkuus amnmapata ['onpmku. Moodugurkayus denxos @
annapame [ onvoocu. Copmupoexka bOenxkos 6 annapame Ionvoxcu. TpaHcopt
BEILECTB B KJIETKE. Bakyonn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[losmyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPHUH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W mactun. llepBuunsle,
BTOPUYHBIE M  CJOXHBIE  IUIACTUABl  (DOTOCMHTE3UPYIOIIMX  AYKApHOT.
XIIOpOIIacThl, XpOMOIUIACTHI, JIEHKOIIIACTHI BBICHIMX PACTEHUM.

HememOpannbie opranouasl kiaeTku CTpoeHHe U (QYHKIUM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Kietounsrit
ueHtp. CrpoeHne W JBUKEHHE JKTYTUKOB U pecHHYeK. MUKpOTpyOOUKH
nuTorasMel. LleHtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pPacCHOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoUu 000104Kku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK 3YKAPHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuubl U cxembl: «CTpoeHUE SYyKapUOTHUECKOW KieTkn», «CrpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KiIeTkw», «CTpoeHune
MUTOXOHAPHUW», «SAapo», «CTpoeHne MPOKapUOTHIECKON KIETKN.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUATbHBIX KIETOK.



Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpraHU3MOB.

IIpakTnyeckas padora «/3yueHue cBOMCTB KJIETOUYHON MEMOPAHBD.

Jlabopatopuasi paGora «JVccnenoBanue miazMonM3a M JIeMJIa3MoiIn3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMMIIALINS U TUCCUMIIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOGHBIN W TeTepoTpOo(HBIA. YUacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpPreTMYeckoe oOecnedueHue KIeTku: mnpeBpanieHue ATD B
oOMeHHBIX TIporeccax. DepMEHTATUBHBIN XapakTep PEaKIUuid KJICTOYHOTO
MeTtabonusma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTOpOB. benku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCHHTES.
AHoKkcueenHblll U oKcuceHHbld omocunmes y oaxkmepuu. Ceemocobuparowue
nuSMeHmvl U NUSMEeHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOMmIacToB B MPOLECCE
dorocunTeza. CBetoBast u TeMHOBas Gazbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. 1lponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3nuyHbIX (HAaKTOPOB
Ha CKOpOCTh (poTOoCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AspoOHbIe OpraHu3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIHOKO3bI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIpHIL B
nporueccax ouosjoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss membpannoz2o epaouenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. llpeuMmyliecTBa a’poOOHOTO IMYTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTEeTUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpetst: k. Ilpuctnu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCUHTER», « DHEpreTuueckuit oomen», «bruocunres
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, 0OOPYJIOBaHHE MJsi MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass paGora «/I3yyeHue  KaTaIUTUYECKOM  aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl)».

Jlabopatopuasi pabGora «/3ydyeHune (HEepMEHTATUBHOIO pACILIEIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi padora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pab6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacaeacrBennasi uHGopManus U peaju3anusa eé B KJIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIHSIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJ, ero cBoictBa. TpaHckpunuus — wmaTpuuHblii cuHTe3 PHK. IlpuHuwmmsl
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHOKuCIOT. Ponp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). MonekynsapHvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynsyuu pabomsl 2enog. Perynsius 0OMEHHBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHbIe TTapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. /KuszHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuogazos.
Obpammuas mpauckpunyus, pesepmasa, uHmezpasa.

Bupychubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CIIN], COVID-
19, conmanbHble U METULIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u ananuz b6orvuux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1eKkapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. Y. UBaHOBCKUiA.

Tabnuiel u cxembl: «buocunTes Oenka», «I'eHeTnyeckuit koa», «Bupyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHnue MOJIEI BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounbri 1uki, ero mnepuoiasl W peryismus. Murepdasza u MUTO3.
Oco0OeHHOCTH TpolIeccoB, MpOTeKalIux B HHTepdaze. [loaroroBka KIETKH K



nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUO Bl MHTEPGa3HI.

Martpuunbii cunres JAHK — perumkanwmsa. [Ipunnuner permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aHTUNAPAJUICIBHOCTb.
Mexannsm permmkanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TejaoMepaza. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwIl. JIUTUIOWIHBIA U
TarionHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBsie
XPOMOCOMBI.

Henenne xmerkn — wmuto3. Craguu MHTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO34.

Perymanuss murornueckoro nmkia kiuetku. [Iporpammupyemas kineTtodyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kiemokx. «Lugposas
Klemkay» — buoungopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauun

Tabmuupbl 1 cxembl: «KU3HEHHBIA UK KICTKW», «Muto3y», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpEILIKA JIyKa».

JlabopaTtopnass  pabdora  «l3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcOoOEHHOCTM  CTPOEHHUS U JKU3ZHENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APYyrue NpoTUCThI. KOJIOHWAIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3zoBaTeibHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTpPOEHUS,
GyHKIMIA U PacTIONIOKEHHS TKaHEH B OpraHax pacTEHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTENbHAS, MbIIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOeHUs, (PYHKIUH W
pAcoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHblE M T'€HEpaTHBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB )KMBOTHBIX U 4eloBeKa. DyHKIINA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JI[BM)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTUMHU. JIBHJKEHME MHOTIOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblnieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranuzmoB. llormomieHue BOABI,  YIJIEKUCIOIO Trasa |
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpunosoctHoe u
BHYTPHUKJIETOYHOE MHILEeBapeHre. lIuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. llumeBapurenbHble kenesbl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. [[pixanue sxuBoTHbBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa 4YeloBeKa. MeXaHu3M BEHTWIALMHU JETKUX Yy NOTUL U
MIIeKonuTaromux. Perynsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y JKUBOTHBIX. KpoBeHOCHass cucreMa M €€ Oprassl
KpoBeHocHass cucremMa TIO3BOHOYHBIX JKMBOTHBIX M 4yenoseka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalleHus. OBOJIOLUOHHbIE
YCIIOXHEHUsI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ perysiuus.

Brinenenue y opranu3moB. Beigenenue y pacteHud. Beigenenue y
*KUBOTHBIX. CokpaTtuTenbHble Bakyoau. Opranel BblaeneHus. PuibTpanus,
CeKpeuusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMUTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (yHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHU3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUMU.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUIBI.

3almMra y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX NIPOWU3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cuctema udenoBeka. KieTouHslit u
TYMOPQJIbHBI HUMMYHHUTET. Bpokn€HHpli U mpuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ©. M.



bepuer, C. Tonerasa). BocnamurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIA.

PazgpaxxumocTte ¥ peryisinus 'y OprammsMoB. Pasgpaxumocts y
OJTHOKJICTOYHBIX OpraHu3mMoB. Takcucel. Pazgpaxumocts u  perymsauus y
pacTeHuii. PocTOBBIE BEIIECTBA U MX 3HAYCHUE.

HepBHast cucrema u pediexTopHas peryjsius y >XUBOTHBIX. HepBHas
cUCTEMA U €€ OTHENbl. JBOJIOUUOHHOE YCIOKHEHUE CTPOECHUS HEPBHOM CHUCTEMBI
y KUBOTHBIX. OT/AENIBl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHAsl peryJisilivs U 3HJIOKPUHHAS CHUCTEMa JKUBOTHBIX U YEJOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anmocBsI3p HEpBHOW U SHAOKPUHHOW cHcTeM. [ unoramamo-runodusapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpocHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctems», «CTpoeHue creds»,
«CTpoeHne JNUCTOBOW IUIACTUHKW», «TKaHM XKUBOTHBIX», «CKEIET 4elIOBEKa,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHast  cucremay, «Koxay, «MpllIeUyHasT ~ CHUCTEMay,
«BplgenurenbHas CcUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTPOCHHE MBIIIIIbIY,
«Ammynuter»,  «KuiieunomosoctHeie», «CxemMa  TNUTaHUSA  PACTEHUI»,

«KpoBE€HOCHbIE CHUCTEMBbI TO3BOHOUYHBIX JKUBOTHBIX», «CTpPOCHHE THUAPH»,
«CtpoeHue maHapumn», «BHyYTpeHHee CcTpoeHue HO0XKIEeBOro uepss», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymkum», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nrumy, «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedriexey.

OO6opynoBaHH€e: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl OJHOKIETOYHBIX
OpraHuW3MOB, MUKpOIpEnapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE JK3EMIUISIPl KOMHATHBIX pacTEHUM, repdapun
pacTeHHMIl pa3HbBIX OTHAEJIOB, BJIAXHBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHuUE ISl AEMOHCTPAIIMU TTOYBEHHOTO W BO3YIITHOTO MTUTAHUS pAaCTCHUH,
pacIHIeTUIeHus KpaxMalia U OelKoB 1o IeicTBrEM (epMEHTOB, 000pYAOBaHUE /IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJIEJIH TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «l3ydyeHue TKaHEel paCTCHUI.

JlaGoparopHasi pabora «/3yueHrue TKaHE KUBOTHBIX).



JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmMeHTanus, KIOHUPOBaHUE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KieTkW, wiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICI
Meio3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[Ipen3aponpiieBoe pa3Butue. ['ameTorene3 y »KUBOTHBIX. [10JI0BBIE KENE3BI.
OObpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe MW 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTUS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21agHbIX NPOOIeM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoGneHus.
Jemepmunuposannoe u HedepmuHuposanmoe Opoonenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMMUTAIOUIUX. 3apOJABIIICBBIE JUCTKU
(racTpyJsisainus). 3akiaJKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BJIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojblilia (3MOpUOHANbHAS WHIYKIIMS).
3aknaaka IUlaHa CTPOEHMS JKMBOTHOIO Kak pPe3yslbTaT HEpapXUUECKHX
B3aMMOJICUCTBUII TE€HOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPY>KAIOIICH CPE/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHblii nepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButue ¢ wmeramopdo3oM y O€CHO3BOHOYHBIX U
NIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHE MPSMOrO0 M HENPSIMOIo
pa3BUTHS, UX PACHPOCTPAHEHHE B mpupoje. THUmbl pocTta KUBOTHBIX. DaKTOPHI
pEryJsiiuu pocTa JKUBOTHBIX U YesioBeKka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesoBeka. [lepuonbl oHTOreHe3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne u pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKIe pacTeHud. OOpa3oBaHue CIOp B IIpolecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOtHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue H
pa3BUTHE CEMEHH.

MexaHu3MBbI peryJIsliMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuubr u cxembl: «BereratnBHOe pasMHOXkeHUE», «Tumbl Oecmosoro
pa3MHOXEeHUsD», «Pa3zMHOXKEHME XIITaMHIOMOHAIb, «Pa3MHOXEHHE JBIIIEHBI,
«PazMHOXkeHue ruape», «Meio3», «XpoMmocomely, «I['amertorenes», «CtpoeHue
AWIEKIIETKH U crepmMaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsmoe u
HENpsAMoe pa3Buthe», «Pa3zButne Malckoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHne ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PAaCTeHUN», «KU3HEHHBINA LHKII
MOPCKOW  KamycTb», <«OKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIA  IUKI
MarnopoOTHUKA», «KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SHIEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYILIKIY.

JlaGopaTopHnasi padora «l3yueHne CTpOEHUs MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckas padora «BbisIBIEHUME MNPU3HAKOB CXOJCTBA 3apOJIbIIIECH
MMO3BOHOYHBIX YKUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB Pa3MHOXKECHHUS BBICIINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TE€HETUKM Kak Haykd. Paboter I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp 0TedecTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. KonbsuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKHUE MTOHATUSA U CUMBOJIBL. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHbI, AJIbTEPHATUBHBIC INPU3HAKHA, JOMWHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, TMOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKU:  THOPHUIOJIOTMYECKUN,  LIUTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU .

JleMmoHCTpauumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Komsunos, H. 1.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJIbl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlaGopaTtopnasi pabGora «J/[po3oduna kak OOBEKT TI'E€HETHUYECKUX
HUCCIICIOBAHU .

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbrii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi THOPUIOB MEePBOTO MOKoJIeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeTUIeHUs NPU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unore3a 4uCTOThl raMer.



AHanusupytomee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHUS.
Pacmieruienre npu3HAaKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemuBanue. Tpetuid 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacJelOBaHMUS ~ TpHU3HAaKoB.  [luTosmornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMeTHbI moi. ['eHernueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [imenoTponust — MHOKECTBEHHOE JECUCTBUE
resa. MHOXECTBEHHBI ajulenu3M. B3anMOJENCTBHE HEaJUIENbHBIX TI'€HOB.
KommemeHntapHocTs. Onuctas. [lonmmepust.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaK)Ke (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKLIHM.
['eHeTHueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS U
U3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpauun

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mengnens», «AHanusupyrpollee CKpemuBaHuey, «HermonHoe nOMUHUpPOBaHHEY,
«CrenyieHHOEe Hacle0BaHUWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nrunb,
«MHOXeCTBEHHBIN ajjIenu3my, «B3aumMoaeicTBHE TEHOBY.

O6opynoBanue: MoOJAENb I JEMOHCTpPAIlMd 3aKOHOB  €IMHOOOpasus
ruOpUI0B TEPBOrO IMOKOJIEHUST W PACIICIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlMA CLEIUICHHOTO HACJIEOBAHUS TNPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MuUKponpenapar: «po3odumnay.

IIpakTuyeckass padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIUBaHUS y APO30(PHITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna W cpeAbl Npu  (GOpMUPOBaHUM (PeHOTHUIHA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUab
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.



MonmudukanuonHas HW3MEHUYMBOCTh. Ponb cpeast B (popMupoBaHUHU
Moau(pUKaIMOHHOW M3MeHYnBOCTH. HopMma peakinu npusHaka. BapuanmoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanmncen). CoiicTBa MOaudUKallMOHHON
U3MEHYUBOCTHU.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON MU3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJTHOTO BUA.

MyTanMoHHasT W3MEHYMBOCTb. BHIBI MyTaluili: TE€HHbIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HUHIYUUMPOBAaHHbIE MyTauuu. SaepHbie
nUToIIa3mMaTudeckue mytanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHs MyTauuid. MyTtareHel W WX BJIMSHUE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pPSIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUYMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pPONb  ONUSEHEMUYECKUX ¢Qakmopos 8
HAC1e008arHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMmoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. Bapunos.

Tabmuupt u  cxeMbl: «Buasl u3menuumBocTH», «MoaudukanoHHas
V3MEHUYUBOCTbHY, «KombunaTuBHas M3MEHUYUBOCTbHY, «Meno3s»,
«OmnonoTBopeHuey, «I 'eHeTnueckre 3a00eBaHus YeaoBeKay, « Buapl MyTammiiy.

O6opynoBaHue: XKUBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHkH (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMHU BUAAMH U3MEHYUBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIUOHHOU KPUBOW.

IIpakTnyeckas padora «Mytamuu y aApo3o¢punasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4yesioBeKka

Kapuorun uyenoeka. MexayHapoaHas IporpaMma HMCCIEI0BAHUA T'€HOMA
yejaoBeKa.  MeToapl  M3yYeHMsT T€HETUKH  4YEeJOBEKa:  I'€HEAIOTMYECKHUM,
OJIN3HEIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUUECKH. CoBpemeHHOE ONpENICIICHNE Tr€HOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YeJIOBEKa. | €HHbIE U XPOMOCOMHBIE
0one3HN uyenoBeKa. boye3HHM ¢ HacleACTBEHHOM MPEeApacioyioKEHHOCTBIO.
3HaYCHUE MEAUIIMHCKOW T€HETHKU B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a0o0eBaHUN 4yenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE



KJIeTKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3YecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeapl. ['eneTnyeckas
MPEAPACTIOJIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanun

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeTOabl W3ydYeHUS] TEHETHUKH
yesioBekay, «l eHeTnueckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenrekunsi OpraHu3MoB

JlomecTuKanuss W CEJEeKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
Yyenne H. WM. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00Opa3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHUM U IIOPOJ
*uBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menumBoctTH H. WM. BasunoBa, ero 3HaueHue I
CEJICKIIMOHHOU pabOThI.

MeTonbl cenekuMOHHON padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
WHIMBUIY JIbHBIN. Oranbl  KOMOWHAIIMOHHOM  CEJIEKIIHH. HcneiTanue
npousBoauTeNied MO MNOTOMCTBY. OTOOp MO TEHOTHUIy C TOMOIIBIO OLIEHKH
(eHoTHNa MOTOMCTBA U OTOOP MO T€HOTHUITYy ¢ HoMoulbio aHanu3a JJHK.

HcKyccTBeHHBI ~ MyTareHe3  Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PaninanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAlMi Y KyJIbTYPHBIX
dbopm opranusmoB. Vcrnonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pekomOuHaHTHBIX JIHK 11t momydenus nexoqHoro Marepurana Juisl CEIeKIIUH.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBuaosas ruopuan3aLIns.
biu3kopoACTBEHHOE — CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHOe
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas ruldpuausanus. [Ipeogonenue Oecruiomus
MEKBHUOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHrEe U U3YUYECHHE T'C€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U
UX JUKUX pOAMYEH IS CO3MaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpamenue u ynpasgieHue
2EHEMUYECKUMU PecypCamul CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBBIX HCUBOMHBIX
8 Yensax YAVHUeHUs CYueCmeyiomux U co30anusl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeoosvix uoetli U NepCneKmuEHbIX MEeXHOI02ULL.

JleMmoHcTpanuu

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.



Tabmunps! 1 cxembl: «LIeHTPBI MPOUCXOXKAECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHUYMBOCTH,
«Metogpl cenekuum», «OtnanénHas rudpuauzanus», «MyTrareHes3».

JlabopaTtopHast padora «J3ydueHne cOpTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabGopaTopHasi padora «/3yueHre METO/IOB CEJICKIIUUA PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN.

IKckypeusi «OCHOBHBIE METOABI M JIOCTHIKCHHUS CEJIEKIHWHA PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35AHUCTBO, B JIAOOPATOPHIO
arpOyHHMBEPCHUTETA WM HAYYHOTO UEHTPA)».

Tema 16. buorexHoJiorus U CHHTeTHYECKasi OHOJIOTHA

OOBeKThI, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIC
KYJbTYpBHI, MHUKpPOOPIaHU3MBI, 174 XapaKTEPUCTHKA. TpanuuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOJEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHX
TexHoJioruid. [Ipon3BoACcTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

CoztaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B MPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepusa. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss U COMaTHYECKUN
sMOpuorenes. lcmonp3oBaHWE TalIOWI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJAUKAOHATbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METON TpPaHCIUIAHTALMU SIEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNGEHHBIX KVIbIMYD.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBaHue pexkomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmxkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXXECHEPUH.
DKOJOrM4eCcKHe U TUUECKHUE MPOOJIEMbl T€HHOW HHKEHEPUH.

Menuumnackue 6morexnonorun. [locrrenomuas nudposas meaumnuHa. TTLP-
JMAarHocTuka. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJIOBEKA I OLIEHKH COCTOSIHUS €r0 340pOBbs. MCIOnb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEH COoueTaHWEM TEXHOJIOTHHA TPEXMEPHOTro OMompWHTHHTA W ckaddonaunara
JUISL PELIEHUS 3a/1a4 NIEPCOHATN3UPOBAHHON MEULIUHBI.



Co3naHne BEKTOPHBIX BaKLIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBIEHHE MOJIEKYJSIPHBIX MEXAHH3MOB
¢ynxmonupoBanus PHK-conepkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCTpaMuK

Tabmumpst u cxemsl: «Vcnoab30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIIEHHOM
IPOU3BOJCTBEY, «Kiletounas naxxeHepus», «I eHHass HHXKXEHEPUD.

JlaGopaTopnas padora «/3yueHne oObEeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IIPOTYKTOBY.

IKCKypcHsi «DbHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE IPOU3BOICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3sBUTHE 3BOJIONMUOHHBIX INpeICTABJICHUHA B
omnosioruu

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbliku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBroKy1ye Cuiibl 3BOTIOIUK BUAOB 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHW3MOB, HACJECACTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckor teopun sBofonnu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUY €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JleMmoHcTpanuu

[Toptpertsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmuper u cxembl: «Cucrema xuBoit mpuponbl (o K. Jlunhaero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm GHopMupoBaHHUS
MPUCTIOCOOJICHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTta nytemectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cyuectBoBaHue», «llopoabl romydeit», «MHorooOpaszue KylabTYpHBIX (GopMm
KarmycThl», «[lopoasl JoOManTHUX KUBOTHBIXY», «Cxema 00pa3oBaHMsI HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHOWIEHUS JIBHXKYIIMX CHJ 3BOJIIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUUECKON TEOPUU IBOJIIOIIUN.

Tema 2. MuKpo3BOIIOLMSA U €€ Pe3yJIbTATHI

[Tonmynamus kKak 3JIeMEHTapHasi €AuHUIA 3BOJIOIUN. COBPEMEHHBIE METOBI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl mnomyisuuid. 3menenue
reHopoHa TOMyJSAIMU KaK d3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapnau, B. BaiinOepra.



DOnemeHTapHble (AKTOPHI (IBMIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeH4UMBOCTh. [lpelid TeHOB — ciyuaiiHbie
HEHaNpaBlieHHbIE H3MEHEHHMS YacTOT aiielied B Homymanusx. OQQext
OCHOBatelns. JDgpgexm Oymulioynoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
pasznooobpasus: npudunsl u cieocmeus. llposenenue s3gpghexma Opeiigha 2enog 6
oonvuwux u  manvlx  nonyaayusax.  Mwurpauun.  M3omAnMs  OOMyJSIOUiA:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMooTHIecKas (pernpoyKTUBHAS).

EcrectBennbiit oTOOp — HampaBisoommi (HakTop HSBOIOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBWKYIIMHA, CTAOWIM3UPYIOMIMM,  pa3phIBAIOIIUN
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COIUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yabTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE  MpUCNOCOOJIEHUM y  opranu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocoOieHuit y opranu3smMoB: MOp(hOIOrH4YecKue,
¢usznonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3ysbTaT
MUKpOdBOMIOIMHU. M3omsiius — kimodeBoi (aktop BumgooOpazoBanusa. Ilytu u
CIIoCcOObI BUJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monUIIon IU3anus,
rubpuan3aims). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMHUPOBaAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usi.

Ponp  »BoMIOIMOHHONM OWONMOTMM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHusi 6ropa3zHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
X0351€B. MexaHnu3mbl OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI C HEM.

JleMmoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabnuupl U cxembl: «MyTallMOHHAasT HW3MEHYMBOCTHY», «llomynsiuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «IBuwxyiue
CWJIbl HBOJIIOLUNY, «DKOJIOrMYEcKass M30Js1us MONYJAIHi ceBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «IlomynsaroHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuaiibHbli MenaHu3my», «KuBble nckomnaemoiey», «II0OKpOBUTENHCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromnias OKpacka KUBOTHBIX),
«Dusnonornueckue anantanun», «lIpucrmocoOIEHHOCT, OpPraHU3MOB U €&
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npuposie», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUA000pa3oBaHUE



TpEX BHUIOB JAHJBIIEH», «IKOJOTHYECKOE BHI000pa30BaHHME BHUIIOB CHUHUID),
«[Tonmumnouasl pactennii», «KamycTHo-peaeunbIii rubpum.

O6opynoBanue: repobapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIT |
3Bepeil C MpuMepaMu pa3lIMYHBIX MPUCIIOCOOJICHUH, Yydella MTHUIl U 3Bepei
pa3HbIX BHUJAOB, TepOapuu pacTeHUd OJU3KUX BHUAOB, 00pPa30BABIIMXCA
pPa3TUYHBIMHA CTIOCOOAMH.

JlabopatopHasi pabora «BbIsiBIIeHHE W3MEHUYMBOCTH y OCOOEH OJIHOTO
BUID».

Jlabopatopuass  padora  «lIpucnocobiieHuss  oOpraHu3MoB U HX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLIMS U €€ pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlajneoHTONOrM4ecKkue MeETOJbI
uzydeHus: HBomonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuyeckue MeTolbl M3ydeHUs 3Boiouud. CpaBHeHUE QIOpBI U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emnu. Bumsi-
SHAEMUKHU U PEIIUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
IBOMIOIMHU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHbl.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HM3YYEHHUS  HBOJIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBbIE METOAbl MOCTPOEHUs (UIOTeHETUYECKHUX
JIEPEBBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmenvl GyHKYuUIL.
HeobOpatumocTs 3Bomtounu. ApanTuBHas paauanua. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLU Y.

JleMmoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkeb.

Tabmuubl 1 cxembl: «DWIOTEHETHUECKUN PsIT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanb»,  «Punnodutey,  «CeMeHHbIC
nanopoTHukw», «buoreorpapuyeckue 30HBI 3emim», «lpeild) KOHTHUHEHTOBY,
«Penukthl», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbDy, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBeKa W IuMIaH3e», «lnaBHbIE
HaIpaBJIeHUS 3BOJIIOIUNY, «O0111e 3aKOHOMEPHOCTH 3BOJIIOLIUI.



O6opynoBaHue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUNOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 H
naHcrepmus. [JJoHayuHble IpeACTaBICHUAS O 3apOKJICHUU JKU3HU (KPEAlMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUs )KU3HU U €€ onpoBepkeHUe onbitamu .
Penu, JI. Cnannannanm, JI. [Tactepa. [IponcxoxxaeHue >KM3HU U aCTPOOHUOIOTHS.

OcHOBHBIE STaIbI HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOWOTCHHBIH CHUHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpm.
OOpazoBanue moMMMEpoB U3 MoHOMepoB. KoamepBatHas rtumore3a A. .
Omnapuna, runoresa nepsuyHoro oynroHa JIx. XomnjeitHa, TeHeTUUECKasi TUIIOTe3a
I. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopus 3emmm u Meronpl €€ wu3ydyeHus. lckomaemple OpraHUYECKHE
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENbHAsT M aOCONIOTHAs
reOXpOHOJIOTHUs. ['€0XpOHOIOrnyecKas 1Kajia: 30HbL, 3Pbl, IIEPUOIbI, JTTOXH.

HauanpHble 53Tanbl OpraHuyecko »BomtouuH. [losiBIEHHE U 3BONIOLHUA
NEPBBIX KJIETOK. DBOMIONUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKN KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHre s3yKkaproT (CUMOUOTEHE3). DBOIIOLNOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX IPYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIC ATallbl ABOJIOLUMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacrenuid. Bpixox pacrenunn Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue BETKOBBIX
pPaCcTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apoMOp(hO3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuii u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHHe OECO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne ku3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MpPOTEpO30i,
majgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reOJIOTHYECKUX TMpoueccoB. [losgBIeHHE W pacuBET XapaKTEPHBIX OPraHW3MOB.
VYrneobpa3zoBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.



MaccoBble BBIMUPAHHUSI — 3KOJIOTHUYECKHE KPU3UCHI ITpouuioro. llpuunnsl u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBpPEMEHHBIN 3KOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpa3us Ha 3eMIie.

CoBpeMeHHas cucteMa opraHudyeckoro mupa. [IpuHuumnel krnaccudukaiuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanwu, JI. [lacrep, . 1. Meunuxkos, A. W.
Omnapun, [Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo
M3YUYCHHIO CaMO3apOoKIeHUs Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwn»,
«JTanel  HEOPraHMYECKOW  3BoiouunM»,  «['€oXpoHOJOrMYecKas  IIKajay,
«HavanbHble 3Tanbl OpraHUYEcKOi 3BOMIONUNY, «CXxeMa 00pa3oBaHMs SyKapUOT
nyTéM cumbuoreHeza», «Cucrema KuUBOM Npupoab», «CTpoeHHE BHUPYCay,
«Apomoposbl  pacreHuit», «PuHnOGUTHY, «OTHOKIECTOYHBIE BOJIOPOCIINY,
«MHnorokierounsle Bogopocian», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimme», «KuieuHonoiocTHbIEY,
«IInockue (50370 «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «IItuupy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apXeucKou spe», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON Ipey, «Pa3zButue ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM dpe», «Pa3BuTue XKu3HU B
KaHO30MCKOM 3pe», «CoBpeMeHHast CHCTEMa OPraHUYECKOI0 MUPay.

OGopynoBanue: repOapuyd pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia NTHI[ W 3BEpew,
KOJUIEKIIMM OKAMEHEIOCTEMN, ITOJNE3HBIX HCKOMAEMBIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  sgabopatopHas paGora «MogenupoBaHUE — ONBITOB
Muepa—HOpu 1o u3y4eHuto abMOT€HHOTO CUHTE3a OPraHUYECKUX COSAMHEHUN B
MepBUYHON aTMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckasi padora «3ydeHre oCOOEHHOCTEW CTPOCHUSI TO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl n 3agaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHbie
BO33peHus1. COBpEMEHHbBIE HAYUHBIE TEOPHH.



CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBueTenbCcTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpPQOJIOTUYECKHE, AMOPHOJIOTUYECKUE, (hH3HOIOTO-OMOXUMUYECKHE,
noBesieHuYeckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOXO0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JBuxymme cuiibl ((pakTopsl) aHTPOMOreHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHolieHHEe OMOJOTUYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHMe 4YenoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTHUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
MO1e. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIIOAEH. UenoBeK yMeIbld, IepBbIe
W3TOTOBJICHUSI OpyAuN TpyAa. YeloBeK NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJAEH
3a mnpenensl  Adpuku. YenmoBek reimenpOeprckuii  — 0o0mMIA  TPENIoK
HEaHJEPTAIBCKOTO YEJIOBEKa U YEJIOBEKa pasyMHOro. YenoBek HeaHIepTaIbCKUI
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMara. YernoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TameoreneTrka M NaJeOreHOMHUKA.

OBOJIOIMS COBPEMEHHOTO 4esloBeKa. EcTecTBEeHHBI OTOOp B MOMYJISILMSIX
yenoBeka. MyTalmoHHbBIN mporiecc U noauMoppusM. IlomynsiioHHBIE BOJIHBI,
Ipeiid reHoB, Murpauus U «3(pQPexT ocHoBaTeNs» B MOIMYJSAUAX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. [loHarne o pace. bonpmme pacel: eBpomneouiHas
(eBpa3umiickasi),  aBCTpaJioO-HETpoWAHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHcKkasi). BpeMs u myTu pacceneHus dYeloBeKa IO IUIaHETE.
EnuHcTBO  4yenoBeuecknx — pac.  HaydHas  HECOCTOSATENBHOCTH  pacu3Ma.
[IpucnocoONeHHOCTh YeOoBEKa K pa3HbIM YCIOBUSIM OKpYXKalolEeHd Cpeabl.
Bnusaue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(bU3HONOTHIO YeTIOBEKa.

MexaucuuruinHapHple  MeToAbl B (¢u3uuecko  (OMOJOrMyYecKom)
AHTPOMNOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJOTHS WU IAJCOAHTPOINOJIOTHS
YeJIOBEUECKUX NOMyJsiuuid. buocouuanbHble HCClIeTOBaHUS MPUPOAbI YETOBEKA.
HccnenoBanue KO3BOMIOLMHY OMOJIOTHYECKOTO U COLIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl AaHTPONOJIOTUNY, «['OJJOBHOM MO3T YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3biHb, «CKeleT uegoBeKa M CKeJeT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD, «/{BHKyIIME CUJIBI AHTPOIIOTEHE3A», « IBOJIIOLUOHHOE
JIpEBO  ueloBeKa», «ABcrpamonutek», «YenoBek  ymenslit», «Yenosek
NPAMOXOASIIMINY, «JlenncoBckuil yenosek» «Heanaepranbupn», « KpomMmaHbOHUBD),
«IIpenku yenoBeka», «ITanbl 3BOJIOLMHN YEJIOBEKa», «Packl UemoBeKkay.



O6opynoBaHue: MyJSKM — OKaMEHEJIOCTEeH, MPEIMETOB MaTepualbHON
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpadum) KapTuH C
MU(DOTOTHIECKUMH W OHOJIEHCKMMH CIOKETaMH TPOWCXOKICHHSI UYeTIOBEKa,
dboTorpaduu HaxoI0K KUCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeJOoBE€Ka M 4eperna IIMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKA U KUCTHU
LIMMITaH3€, MOJENM TOPCa MPEAKOB YEIIOBEKA.

Jlabopatopnass pabGora «J3yueHne OCOOEHHOCTEH CTpOEHHUs CKelleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallkil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxeHre U pa3BUTHE 3KoJorud B Tpyadax A. I'ymbonbara, K. @. Pyibe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
9K0I0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAyKAMH.

Metonbl 3kosioruu. IlosneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
NpUpOAHbIE W JilabopaTopHble. MoJenupoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaUYE€HHE DOKOJOTMYECKHX 3HAHMM JUI  4YeJIOBEKa. OKOJOTMYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJOTUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpauun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel n cxeMbl: «Pa3gensl sxonorumy, «Metoabl skonorum»y, «Cxema
MOHHUTOPHUHIA OKPYKAKOLIEN CPEIBD.

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoJIorHuecKre (PaKkTopbl U 3aKOHOMEPHOCTH UX nencTus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTPOIIOreHHbIe. O0me
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha OPTraHU3MBbl. JKOJIOTMYECKHE TPYTIIBI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CUTHaIbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHusMbl. [[oMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.



Bnaxnocts kak skonormdeckuil (axrtop. IlpucmocoOnenus pacteHuid K
NoJIIepKaHuio BojgHOro OanmaHca. Knmaccudukaiusi pacTeHH MO OTHOIIEHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, IOYBEHHAs,
r1yOWHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3MKO-XUMHUYECKUE
O0COOCHHOCTH cpejl oOuTaHusi opraHu3MoB. [lpucmocoOneHuss OpraHu3sMoOB K
YKU3HH B pa3HbIX CpeJiax.

buonornyeckne putMmbl. BHemHue M BHyTpeHHHE pUTMBI. CyTOYHBIE U
roguusbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUM KU3HU.

XKuznennole Qopmbl opranusmoB. [loHstne o Ku3HEHHON (opme.
XKuznennole POpMBI paCTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
reo0MOHTHI, a9pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (hakTOpBHL. Bunpr  OMOTHMYECKMX  B3aUMOJCHUCTBHIAL:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aUMOJCHCTBUII JJI CYIIECTBOBAHUS OpPraHU3MOB B Cpene
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHHUS.

JleMoHCTpauun

Tabmunpl 1 cxeMmbl: «OKkosornyeckue (akTops», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XMBOTHBIE», «DHU3MOJIOrMYECKUE aJallTaluu
KUBOTHBIX», «Cpenpl OOWTaHHMS OpPraHU3MOB», «bBHONOrMYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«IJKocucTEMA MHUPOKOJIMCTBEHHOIO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
MUTaHUSA), «XHUIMHAYeCTBO», «llapasutusmy», «KonkypeHmus», «CuMOno3y,
«KomMeHncanuzm.

OGopynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3JUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE paCTEHUs, repOapuy U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacTEHUM, dydelia MTULl U 3Bepeid, repOapuu
pacTeHui, OTHOCSUIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHus JaHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B Pa3HbIX Cpenax,
repbapuu M KOJUJIGKUIMH PpACTEHMM M KUBOTHBIX, OOJIafalONIMX YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBHM JXKU3HU, Trepbapuu u
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3IUYHBIX KM3HEHHBIX (POpPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.



JlaGopaTopnass pabGora «BpisBIeHHE TPHUCTIOCOONICHUNA OpPraHU3MOB K
BIIMSIHUAIO CBETA».

JlaGopaTopnass paGora «BbigBIeHUE NPUCHOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxo010rus BUAOB U MOILYJIANH

OKOJOTUYECKUE  XapaKTEPUCTHKHU HOMYJISILIUY. [Homynsiiust KaK
Ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TIOKa3aTead NOMYJSLUWU: YHUCIEHHOCTh, IUJIOTHOCTD,
BO3pACTHasi M TOJIOBAsl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

Dkosioruyeckass CTpykrypa nomyiasigud. OUeHKa YUCIECHHOCTH TOIMYJISLHH.
JlnHaMuka momyJiiuuA U €€ peryJisinua. bHoTHYecKnil MOTEHIMAT TOIMYJISLHH.
MoaenupoBanve TMHAMHUKHA TONyJIsiUuU. KpuBble pocTa YMCIAEHHOCTH OIS,
KpuBbie BbDKMBaHMS. Perynsius YUCICHHOCTH MOMYJISIIUN: PoJib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKojOrMYecKkoil Hulle BUAa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zmepsl skosormyeckon
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUTpalMil >KUBOTHBIX. buonorndeckue
WHBA3UM YyKEPOJIHBIX BUJOB.

JleMmoHcTpanuu

[Toptper: Jx. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyasinum», «Bo3pacTHble  OUpaMHIbI
nonyysiqum», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH  3EMJIM  Pa3jIMYHBIMU
opranuzMamn», «Mogeib 3kosiorndaeckort Huimm k. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHHM, KOJJICKIIUH KUBOTHBIX.

JlaGopaTopnass pabora  «lIpucnocoOneHuss ceMssH  pacTeHUH K
pacCeeHUION.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: IMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.



Tpoduueckne ypoBHu. Tpoduyeckue mnenu u cetu. AOWOTHYECKHE OIOKU
skocucteM. [10uBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TOKa3aTelud  JKOCHUCTEMbl. buoMacca U MPOAYKIMS.
DKOJIOTUYeCKHe MUPAMUJIbI Urucel, OMOMaCChl U SHEPTHH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouxu. @aykmyayuu.
HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOINECTB — cyKiieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPOINOIeHHbIE BO3JIEHCTBUS Ha
cykueccuu. KnnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopeti u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMenell, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrpo3kocucTtema. ArporneHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
bnopa u ¢ayna. CuHaHTpomuzalusi TOpoJCKoi ¢ayHbsl. buonoruueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocucteMax. Ponb kackadnozo sghghexkma u 6u008-30upuxamopos (Kuouesvix
8U008) 6 yHxkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmol 8030eticmeus 3aepA3HEHUU pPA3HbIX Mmunos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUs.
MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JleMmoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt  u cxembl:  «CtpykTypa  OuWOIleHO3a»,  «IDKOcHUCTeMa

HIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEMAa XBOMHOTO Jjecay, «DyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKkonoruyeckas nupamuaa OMOMacch», «IKOJIOTHUECKass MUpaMUIA SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBleHHE Jeca Mmocie
noxapa», «Kocucrtema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOosKocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMYA HACEKOMBIX, Uydeia MTHII 1
3Bepeit, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».



JlaGopaTtopnas paGora «l3ydyeHue pa3zHOOOpa3usi MENKUX IMOYBEHHBIX
YWIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

IKCKYpcHs «IKCKypCHUsl B TUIHYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcHsl «IJKCKypcHsl B arpodKocucTeMmy (Ha Moje WiIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. Buocdepa — riodanbHas 3kocucTeMa

buocepa — obmierianerapHasi o0osiouka 3eMJM, TZI€ CYLIECTBYET WIIU
CyllleCTBOBaJa >kKM3Hb. Pa3zBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnaackoro o 6uochepe. Obaactu 6uocheps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUS Onocdepbl. OcobenHoctn 6uochepsl Kak
ri100abHOM PKOCcUCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIyiepojaa, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. [lonarue o Omome. OCHOBHbIE OMOMBI CYIIU:
TyH/Ipa, XBOIHBIE JIeca, CMEIIAHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CABAaHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiuMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 (pyHKIHS )KHBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMAa 1
onocdepHbIX PYHKIUI.

JleMmoHcTpanuu

[Toptpetsl: B. U. Bepnanackuii, 3. 3rocc.

Tabmuubr u cxembl: «I'eocdepsl 3emmm», «KpyroBopot azora B mpupoje,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii jgec», «IILIMpoKoIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuyeckuii gec.

OO6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3nelcTBue denoBeka Ha
ouocdepy. 3arpsizHeHue BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHre KiumMara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXxpaHa
pPacTUTENLHOTO W >KUBOTHOrO Mupa. OCHOBHBIE MPUHIIMIBI OXPAaHbl MPHUPOIBI.
Kpacasie xHuru. Oco0o oxpansemblie npupoansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W IMPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAHME M COXpaHEHHE  OMOJOTUYECKOIO



pazHooOpasust 3emym. OOmue 3aKOHOMEPHOCTH TJIOO0ATBHBIX HSKOJOTHUYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIC TTOCIEICTBHUA.

PasBuTre METOJOB MOHUTOPUHTA pA3BUTHUA OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepeearoujei u
KOHKYPEeHmOoCnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHBIX 6U008 U 3Ikocucmem. OcHogbl
9Kopeabuumayuyu dKocucmem U Ccnocobos 60pvoOvLl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCNEM.

JleMoHCTpaIMuA

Tabmuet  u cxeMbl:  «3arpsi3HeHHEe  atMocdepb»,  «3arps3HeHHe
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiii  3ddekr», «Ocobo
OXpaHseMble IPUPOIAHBIE TEPPUTOPUMNY», «MoIeH yIpaBiIsieMOro MUPay.
Ob6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHMH U KUBOTHBIX KpacHoi
kHuru Poccutickon @enepanuu, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHHUS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHKWE OOYYaIOIMMUCS POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNCHUIO0, Haluuue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN Pa3BUTHUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpPagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MTPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE NMpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 |
TPaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE pea3allui OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHUTYLIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4EeOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MUIMI0 [0 OTHOUICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OHWOJOTWMH, TOHUMAHUS 3HA4YeHHUs] OWUOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEINSIM, CO3/TaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAaHUE IEHHOCTH MPAaBWI HHIMBHAYaJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJEACTBUN U HEMPUATUS BPEIHBIX NMpUBBIYEK (YIOTpeOseHus
aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodecCHoHATbHON JEsATENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3OBaHHIO U CaMOOOpPa30BaHMUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYpbl: MPHUOOpETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB W OLICHKM HMX BO3MOJXHBIX IIOCJHEACTBUM A
OKPYXaKOUIEH CPEIbL;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pEelLIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYECHUU OHOJIOTHH
3HaHWS W YMEHMs] MpU PELIEHUU TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TNpaBWil  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHIIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArOMPHUITHBIE SKOJIOIMYECKUe
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTH K y4aCTUIO B IPAKTUUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha JIMAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMU U TIO3HAHUSI MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
bopMHpPOBaHUN PALMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OMOJOTHM JJIi COBPEMEHHOW IUBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexojla K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMupyeMoit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MUpPa U MPOUCXOJAIIUX B HEM MU3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHBIG PE3YJIbTaTbl OCBOCHMU:A yqe6H0ro npeamMceTa «bunonorusy
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HII/IXCSI
MCKINCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6I_H€Hay‘-IHLIC IMOHATHUA, OTPAXKAKOIIHNC
OCIOCTHOCTD H&y‘-IHOﬁ KapTHUHblI MHpa U CHeHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBLIX HAayKax (BeHIeCTBO, SHEPrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTb, 3aKOH, TCOpHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 zlpyme);
YHUBCPCAJIbHBIC y‘IG6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETECHIIMM OOYYalolIuXcs; CIIOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble yueOHbIE JEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOILEero
oOpasoBaHust y oOywatomierocss OyayT cQOpMHUpPOBaHbl IO3HABATEJIbHBIE
yHHUBEpCaJbHbIEC yUeOHbIE AEHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pEryJsITUBHbIE YHHUBEpPCAlbHbIE YUYEOHbIC JEWUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOrPAMMbl CPEIHET0 OOIIEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJIOrHYECKHE el CTBUSI:

CaMOCTOATENBbHO  (OpMyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPHUH UX
JNOCTHXKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCyKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYTTUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  NPOTUBOPEYMU  Pa3HOro0  poOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaau3a HMMEIOIIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LM, OLIEHUBATh PUCKHU NOCIEICTBUN AESATEINbHOCTH;

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIE0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIb30BaTh PAa3JIMYHbIE BHUJIBI JCSATEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyl B 0Opa30BaTEIbHOMU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANIM3UpOBaTh TIOJIYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANPABICHHBIA MMOUCK MEPEHOCAa CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTrHHAIbHbBIE MOIXOJbl U pPEUICHUs,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOIMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsiAxX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B VHTepHeTe), aHaIu3upOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor MHMOpMaIMKM, HEOOXOUMOM JJI BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0OpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y94aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJEHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHN C yd4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA MO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenaTtb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUANA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHHBEPCAIbHBIMH PeryJsSTUBHbIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUId BBIABICHUS NpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IMO3HABATENIBHYIO JESATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M NPOSBICHUIO MIMPOKONH SPYIUIUH B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  TO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX [PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIU3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE peE3yJbTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4yeOHOro MpeaMera
«buonorusiy Ha yriayOAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npobuapHOro  o0yueHuss — oOydaromuxcss — Owosormu. OHHM  BKIIIOYAFOT:
cneruuyeckue st OMOJIOTMH Hay4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. lIpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMoOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OWOJIOTHYECKUE TEPMHUHBI M TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitinena, P. BupxoBa, xpomocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi Y TMPOUCXOKICHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIIEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgenss, TOMOJIOTMYECKUX PSIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. H. Basuiosa), HNPUHLIHAIIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACATH CYLIECTBEHHbIC IPU3HAKU: BUPYCOB, KIIETOK MPOKAPHUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTMUECKHUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MocTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHS,  HMHIMBUIYAJIBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAYy OPraHOMJAMHU KIETKH M UX
GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB y pPAacCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHANBHOTO Pa3BUTHS, T'€HOTHUIOM M (DEHOTUIIOM, (PEHOTHIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABJIATh OTIUUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMAaTUYECKUX IPYyII;

yMEHHE peniatb OMOJIOTUYECKUE 33Ja4H, BBISBISATH NPUUYMHHO-CIIEICTBEHHbIE
CBSI3U MEXY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MIPOLECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIa0OpaTOpHbIE M MpakTUYecKue paboThl, COOII0IATh
npaBuia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ledb WCCICIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThI U ACNIATh BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  NPEICTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHYECKHX

KOH(epeHusX;
YMEHHUE OLICHMBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUIA B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMpPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



yMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodeccCHoHaTbHON
NEATETLHOCTH B 00JacTH OMOJIOTHH, MEAUITMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEJIBCKOTO XO3SIICTBA, MUILEBONW MPOMBIILUICHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEAHEro
po(hecCHOHATBFHOTO U BHICIIETO0 00pa30BaHUS.

[IpenMeTHbIe pe3yabTaThl OCBOeHUsI yueOHOoro mpeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKATh:

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABI M PEIICHUH SKOJIOTHYECKHUX
npoOJieM 4YelnoBEeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILICHUS K MPHUPO/IE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOM OHOJIOTHYECKUX 3HAHUW, KOTOpas BKIIOYACT
OMpEeNIeNICHUs] W TOHUMAHUE CYIIHOCTA OCHOBOMOJIAraronux OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHME  BJQJCTh  OCHOBHBIMU  METOJlaMH  HAy4YHOrO  IO3HAHWA,
WCIIOJIB3YEMBIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHME BBIJICTSATh CYIICCTBEHHbIC TMPU3HAKU: BHJOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, AIITONaTPUYECKOrO u CUMITATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABWKYIIUX CHJI SBOJIOIUU HA T€HO(POH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSI HAIpaBICHUMN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB M MOTOKA DPHEPTUM B IKOCHUCTEMAX;

YMEHHME YCTaHaBJIMBAaTh B3aUMOCBS3M MEXKIYy TMPOIECCAaMH HIBOJIOINH,
JBIOKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTAMU Pa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K cpejlie OOMTaHus, aOMOTUYECKUX U OUOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISl JOKA3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IPUPOJIBI M UCTIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BISABISITh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATL JTA0OPATOPHBIE W TPAKTUYECKHUE PaOOTHI, COOIMIOATH
npaBuia mpu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYAOBAHHEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyYIHpYs Iellb KCCIEIOBAaHUS, aHAJTU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ICNIaTh BEIBOMBL;

YMEHHME Y4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YYEHUYECKHX
KOH(DepeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCIEICTBHIX W CHOCO0axX MpeAoTBpAIICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIOIH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBINIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI HMHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMd U MPOAOHKCHHE
OMOJOTNYECKOTO 00pa30BaHUs B OPraHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanvecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposrbie)
Ne o/ Kontpoabnbsie  IlpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHHE
3 buonorus knerku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellecTB U MpeBpallieHue S3HEPTUH B 9 1
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrKa — HayKa O HACJICICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTexHonorus u cuHTeTUYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13



11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne i/m Kourposbnbie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
2 Mukpo3Botous U €€ pe3ybTaThl 14 2
3 MaxpodBoIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TpoucxoxneHne 4ea0BeKa — aHTPOIIOTEHES 10 1
DKOoJIoTHsA — HayKa O B3aWMOOTHOIICHHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
7 OpraHu3msl 4 cpesja 0OuTaHUs 1.5
8 DKOJIOTUS BUJIOB U MOIYISUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKHE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UYenoBek 1 OKpysKaromas cpeaa
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
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