MUHUCTEPCTBO IMPOCBEILEHUSI POCCUINCKON ®EJEPALIMU

MuHucTepcTBO 00pa3oBaHus AJITaliCKOro Kpast

KOMHUTET aAMUHHUCTPauuu TpPouIKOro paiioHa AJTaiicKoOro Kpas mno

COIIMAJILHOM MOJUTHKE

MBOY "bopoBasiackaa COLI"

AHUC/MOBa  Moanvcaro undposoit

noanncobio: AHNCMMOBA

TaTbﬂ Ha TaTbAHa BukTtopoBHa
Hata: 2024.09.24
BUKTOPOBHA  30:11:07 40700

PACCMOTPEHO COI'JTACOBAHO VTBEPXJIEHO
Ilengarornueckuii coBeT MeToanueckuii COBET JrpexTop mKOJIbI
Pynenxo C.C. Ky3nenosa 1.B. Anucumona T.B.
Howmep npuxkaza Ne 10 ot Howmep npukaza Ne4 ot «18»  Homep npuxaza Ne 4501 «23»
«20» 08 08 08
2024 1. 2024 1. 2024 1.
PABOYASA ITPOT'PAMMA

(ID 4886685)

yueOHoro npeamera «buosorus. Yriy0/jeHHblIi YPOBEeHb)

s ooygaroruxcst 10 —11 kmaccoB

BopoBasinka 2024 r






MHNOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMYy mpeamery "buonorus" (nmamee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero obpazoBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit denepanuny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorusi» yriayonénHoro ypoBHa uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB NpeaMeTHO obnactu «EcTtecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenusMm PIOC COO npodunbHbie
yueOHbIE MpPEIMEThI, U3ydyaeMble Ha yriayOJE€HHOM YpPOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  OOy4eHUS] Ha YpOBHE CpeaHero oOmiero ooOpa3oBaHusl U
OpHU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM Tpo(decCHOHAIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke BpeMs
KOKIbI W3 O3TUX Y4EeOHBIX NPEJAMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE O00Pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTanuen 00yJarouuxcsi U CTUMYJIUPOBAHUEM
MHTepeca K KOHKPETHOM 00JIacTH HAy4YHOI'O 3HAaHMS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenMery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3ajadax M3ydeHus ydeOHoro mpenMera «buonorusi» Ha yriayOia€éHHOM
ypOBHE, omnpenenser 00s3areabHoe (MHBApUAHTHOE) MIPEAMETHOE COJIEP)KaHKE, €T
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne TI0 Kjaccawm,
PEKOMEHyeT TMOCJIEe0BATEIbHOCTh H3Yy4YeHHUsI y4eOHOro marepuaia ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4YeOHOTro Mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEeW oOydJatomuxcs. B mporpamme mo Ouonoruu
peanu30BaH MPUHIHUI TMPEEMCTBEHHOCTH C H3y4eHHEM OMOJIOTMU Ha YpOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Ojaromaps dYeMmMy IPOCMaTpPUBACTCS
HAIPABJIICHHOCTh Ha  TOCJEAYyIolIee pa3BUTHE  OHMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHUI O 3J0pOBOM 00pa3e >XHU3HHU, Ha
BOCIIMTAHHE OEPEKHOI0 OTHOILICHUS K OKpyXaromied mnpupogHoi cpene. B
nporpaMme Mo OHOJOTMM TakKe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOIro IpeaMeTa
«buonorus» B peamuzanuu TpeboBaHuit PI'OC COO K MWIAaHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM U NPEAMETHBIM pe3yJibTaTaM OOydYeHHs] U B
(GOpMUPOBAaHUM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATENBbHOM  JEATEIHHOCTHU
O0y4aroUMxcs MO OCBOCHMIO COJAEpXKAaHHUS OWOJIIOTMYEeCKOro 0Opa3oBaHUS Ha
YPOBHE CpeHEro 00I11ero oopa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOIero oopa3zoBaHUs
3aBeplIaeT OHOJIOTMYEecCKOe O0Opa3oBaHWE B 1IKOJIE W OPUEHTHUPOBAH Ha



paclMpeHrue U yriyoJieHue 3HaHUi oOydarolmuxcs O XUBOM NPHUPOAE, OCHOBaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJOruM, 3MOPHOJOTMHM U OHOJOTUMU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOMIMXCSA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouosiornyeckoro  oOpa3oBaHMs B  By3aX U OpraHu3alMsaXx  CpPEIHEro
npodeccruoHanbHOro oopazoBanusi. OCHOBY €ro cojepKaHHUsl COCTaBIsAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHbIX MpPU  HU3yYEHUU  OOyHarOIMIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHUYECKUX PA3/EIOB OMOJOTUUA HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHMS TMOJy4aroT pa3BuTHe. Tak,
paclIMpeHbl U YriyOsieHbl OMOJOrMYEeCKHME 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3Me 4YeJOoBeKa, OOIIUX 3aKOHOMEPHOCTSAX KHU3HHU,
JIOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKHE CBEJECHUS MTPUKIAAHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUJISl MOCIETYIOUIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HMHTErpamus OWOJOTMYECKHMX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYUYAIOIIUMHCS TPH H3YYECHUU
bu3nKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa nporpamMmMmbl 1o ydyeOHoMy mnpenmery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3yYEHHUIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JIs1 )KUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHU3aIlMH, SBOJIOIMHA OPTraHMYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro pa3HooOpa3usi 1uiaHeThl. Tak, B 10 kiacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOW H KJIETOYHOM OMOJOTUU, AIMOPHUOIOTHU U
OMOJIOTUN DPA3BUTHA, TEHETHUKU U CEJICKIMU, OMOTEXHOJOTUU W CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUA OOydYaromuxcsi 1Mo OOTaHWKE, 300JI0THH,
aHatomuu, (Qusuonoruu ueioBeka. B 11 kimacce wu3ywaroTcs SBOIIOLNHMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiti mnpeamer  «buonorusi»  mpu3BaH  00€CNEUUTh  OCBOCHHUE
00yyaroUMMuCcs OUOJIOTHYECKUX TEOPUH U 3aKOHOB, UAEH, MPUHLIUIIOB U MpaBuUII,
JIe)KAINX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSIX KIICTKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIONIIUXCS HAYYHBIX JOCTHKEHUAX, COBPEMEHHBIX
VCCJIEI0BAHUSX B OMOJIOTUH, PUKIAAHBIX aCleKTaX OMOJIOrM4YecKuX 3HaHui. [
pa3BUTUS M TOAJEP)KaHUS MHTepeca OOy4yalouMxcs K OHMONOrMM Hapsmy Cco
3HAYUTENBHBIM OOBEMOM TEOPETUUYECKOIO MaTepHaa B COJEPKAHUM IMPOrPaMMBbl
Mo OMOJOTHM MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBJIEHUS U Pa3BUTHUS
TOW WM HMHOM oOjacTu OWOJIOTHMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEeKHBIX
YUEHBIX B PELIEHUE BaKHEHUIIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHOro mpeamera «buosnorusy Ha yriryOJIEHHOM YpOBHE —
OBJIaJIcHNE  OOYYAIOIMHUMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIIMOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra W MNPUOOpETECHUE YMEHUH
MCII0JIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpECA K ONpEAeNEHHON 00acTu
npo(ecCUOHaNbHON J1eATENTbHOCTH, CBSI3aHHOM C OWOJIOrHell, uiau K BbIOOPY
y4eOHOT0 3aBeICHUS JIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHuUs.

JlocTmwkenne T1ienu wW3ydeHHs ydyeOHoro mpeamera «bwonorus» Ha
yriay0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIHIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
NpaBWJIaX, COCTABIISIIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOSHUHU, MHOrooOpa3uh W OCOOCHHOCTSIX OWOJIOTHYECKUX CcHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIIUS, BUI, OMOTeoIeH03, ornocdepa); 0 BEIAAIOMINUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYAMOIIMXCS C METOJAaMH TIO3HAHHUS >KHUBOW TPUPOJIBIL:
UCCIICIOBATEILCKUMH ~ METOJAaMU  OHMOJIOTHYCCKUX HayK (MOJCKYISPHOW W
KJICTOYHON OWOJOTHH, HSMOPHOJIOTHU W OWOJIOTMHM pa3BUTHSA, TCHETHUKH W
CCJICKIIMY, OWOTCXHOJOTUU ¢ CHHTETUYCCKOH OWOJIOTHH, IaJIcOHTOJIOTHH,
HKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOIO  MPOBEACHHUS  OMOJIOTHMYECKHX
uccienoBaHuid B jabopatopun W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYYAIOIIMMHUCS  yMEHHSIMHU: CaMOCTOATENbHO  HAaXOAWTh,
aHAIM3UPOBATh U HCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMAIIMIO; MOJIb30BAThCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CUMBOJMKOM; YCTAaHABJIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIBHO-JKOHOMUYECKHUMHU M  OIKOJIOTHYECKUMHU
npoOieMaMu 4YeJOBeYeCTBa; OIEHWBATH IOCJEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOAHOU Cpele, COOCTBEHHOMY 3I0pOBBIO U
3I0POBBIO  OKPYXKAIOIIWX  JIIOJIel; OOOCHOBBIBATH W COOMIOJATH  MEPBI
npodunakTuki MHGEKIIMOHHBIX 3a00J€BaHUN, TIPaBUJia TTOBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEJEATEIHLHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO0  XapakTepa; XapaKTepHh30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y OOYYAIOMINXCS MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAOIIUMUCS OTKPBHITUSIMH ¥ COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OWOJIOTHH, DEIIaeMbIMU €10 TMPOOJIeMaMu, METOIOJOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTUYECKUX 3a7a4, MOACIUPOBAHUS OMOIOTUIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YyJarONIUXCsl ICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTAEIBHBIM €€ 00BheKTaM | SBICHUSAM; (hOPMHUPOBAHUE IKOJIOTUUECKOMH,
TCHETHYECKOW TPaMOTHOCTH, OOIICH KyJIbTyphbl TIOBEACHUS B MPHUPOJE;
WHTETPAIllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYyYaIOMMMUCS  KOMIIETEHTHOCTH B PaIlMOHAIBLHOM
MIPUPOJIONIONIB30BaHUM  (COOJIOICHUE TIpaBUJl TOBEJCHUS B TPUPOJIC, OXPaHbI
BUJIOB, 9KOCUCTEM, OHUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 3/I0POBBS
OKpYXXaromux Jrojeid  (coOmomeHuss Mep npoduiakTuku — 3a00JieBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHSAX
NPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOONpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMHU Ha yriyOJIeHHOM
YpOBHE cpeliHero obiiero oopazoBanus, cocraisieT 204 vaca: B 10 xiacce — 102
yaca (3 yaca B Hezienmo), B 11 kitacce — 102 gaca (3 yaca B HeJeo).

OT60p opraHu3arMoHHBIX (HOPM, METOJO0B U CPEJACTB OOyUCHHS OHUOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHUsS W HaIlpaBICHHOCTH Ha
NPOJOJKEHUE OMOJIOTMYECKOTO O00pa3oBaHWsS B  OpPraHU3ALMIX CPEIHETrO
npodeccuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM MPU 00YyYEHUN OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMpakTHUeckux pabor. Taxke yuactue
00ydJaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCsl Y4YUTeIeM Ha OCHOBE  HMMEIOLIUXCSA
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue MpoOrpamMMbl, BBIICICHHOE KYpPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHasi OMONOTHSI — KOMIUIEKCHasl Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue HaykM W HU3ydyaeMmble ~HMHU  MPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TOMCKOBBIE HAYYHBIE HWCCICJAOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mupa. I[Ipodeccun, cpsizanHbie ¢ Ouosjorueil. 3HaueHUe OUOJOTUM B
MPAKTUYECKON JIESATEIbHOCTH YEJIOBEKA: MEAUIMHE, CEIbCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, XK. b. Jlamapk, Y. JapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuaackuii, U. I1. I1aBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMONOTMU C JAPYrUMH Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTb M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd >KUBBIX CHCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHsiii. Ilpomecchl, mpoHCcXOAANIMEe B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >XWUBOTO. JKM3HH Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3yydaromre »XKuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuenue xuBbIX cucteM. MeToasl Ouonmornyeckod Hayku. HaOmronenwe,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHaiu3. [loHsTre o 3aBucUMoin u
He3aBUCMMOW mniepeMeHHOW. IInanmpoBanme skcnepumenta. [loctaHoBka U
npoBepka rumnote3. HyneBas runore3a. [lonarue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIllEHKa JOCTOBEPHOCTHU MOJTYYECHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHWs pe3yabTaToB »HKcnepumeHta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornuyeckue
cucrteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHHM OpPraHU3aLMHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoabl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHWE  JUIsi  MPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuME pa3aUYHBIX METOAOB IPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. Buonorus KJieTKu

Knerka — cTpykTypHO-(pyHKIIMOHANbHAsI e€auHUIA >KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOKEHHS COBPEMEHHOUN KJIETOYHOMU
TEOPHH.

MeTtonbl  MOJEKYJSIPHOW M KIETOYHOW  OMOJIOTMM:  MHKPOCKOMUS,
xpomatorpadusi, 3eKTpodope3, METOJ MEUEHBIX aTOMOB, IUdPepeHInanTbHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @uxcuposanHvix
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

IToptpetsr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneitaen, P. Bupxos, K. M.
bap.

Tabnuiel u cxembl: «CBETOBOM MUKPOCKOID», «IEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTUA METOJOB MUKPOCKOITUN.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

IlpakTuueckass padora «l3yueHue MeTOJOB KJIETOYHOM OHMOJIOTHH
(xpomatorpadus, anmexrpodope3, aubdepeHIHATBPHOE LEHTPU(PYTHPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi Oprann3anus KJIeTKH

XUMUYECKUA COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boma u €€ posb Kak pacTBOpUTENS, pEareHTa, yd4acTUE B CTPYKTYPUPOBAHUHU
KIJIETKH, TEIUIOperyisinui. MuHepalibHble BelllecTBa KJIETKHU, UX Ouosoruyeckas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBOW Mosekynbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBA3b. BTopuuHas, TpeTUYHAsl, YETBEPTHYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss  OenkoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXAPUbI, OJIUTOCAXAPUABI U MOTUCAXaPUIBL.
OO6mmii 1IaH CTpO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMCTBA. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qocponunuisl, BOCKH, cTepoubl. buomornueckue ¢GyHKUUU
munuaoB. OO1re cBOMCTBAa OMOJOTMYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotunsl. Ilpunuun kommiaementapHoctu. [IpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cnupaiib. MecTtoHaxoxaenue u ouosiorndeckue ¢pynkiuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsisu B mosiekyie ATO.
buonorunyeckue pynkuuun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIUU B
kinetke. Jpyeue Hykneosuompugpocpamer (HT®). Cexenupoanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE W OMO(PU3NYECKHE HCCIEeT0BAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl Ouomonexkyn. Modenupogarue
CMpPYKMypul U QYHKYUti OUOMONEKYI U UX KoMniekcos. Komnvromephwiti ouzaun u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanuu

[Toptpetsr: JI. [lommnr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKUX DJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabiMlla XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MoOJIeKybl  Oenka», «CTpyKTypel O€NKOBOW MOJEKYNIb», «CTpoeHHE MOJEeKYI
yraeBoJoB», «CTpOEHHE MOJIEKYNl JunuaoB», «HyKIenHOBBIE KHUCIOTBIY,
«Ctpoenue mosiekysibl ATO».

O6opynoBaHue: XUMUYECKasi TOCy/1a B 000pyIOBaHHE.

JlabopaTopHas pa6ora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYeCTBEHHBIX
peaKumn.

JlabopaTopHas padora «HccnegoBanue HYKJICMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOB.

Tema 5. CTpoenune u QyHKINM KIETKH

Tumbl KIETOK: »yKapHOTHYECKass M Ipokapuornueckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuueckoit kinetku. Kierounas cteHka OakTepuil u apxeil.
Oco0OeHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPOPHON NPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue u (YHKIMOHUPOBAaHUE YKapUOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTUYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHYECKyI0 MeMOpaHy: MacCUBHBIN
(nuddy3us, obOneruénHas nudQys3us), aKTUBHBIM (NMIEPBUYHBIMA M BTOPUYHBIN
akTuBHbIA TpaHcnopT). llomynmponunaemocts MeMOpansl. PabGoTta HaTpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (paronurto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuloB.

[utomma3zma. [uto3omne. [lutockener. [Bmxenue nurormiazMbl. OpraHoUIbI
kiaeTkd. OJIHOMEMOpaHHbIE OpraHouAbl KJIETKH: JHAOIJIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbaxu, JIU30COMBI, WX CTpoeHHWE M (PyHKIMH. B3aumMocBs3b
OJIHOMEMOpPaHHBIX OPraHOUAOB KIETKH. CTpoeHHe TpaHyJISIPHOrO PETHKYIyMa.
Mexanuzm nanpaenenus oenxos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [nmaakuil  (arpaHyisipHbIi)  SHAOIJIA3MATHYECKUI
petukynym. CekpetopHast QyHkius anmnapata ['onsmku. Moougurkayusa benrkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHIApUN u 1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonnpl kieTku CtpoeHHe W (PYHKIIMM HEMEMOpaHHBIX
OpraHoOuJ0B KJIETKHU. Pu6ocompl. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIEUHBIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblx Kiemok. MukpoTpybouku. Kietounsrit
ueHtp. CrTpoeHHe U JBWKEHHE JKIYTHMKOB M pecHUYeK. MUKpoTpyObouku
nuToriasmel. LlenTpuons. beaxu, accoyuuposanuvie ¢ MukpoguiamenRmamu u
muxpompybdouxamu. Momopmsie benxu.

Anpo. O6osouka siapa, XpOMATHH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE PaCHOIOKECHHE
XpOMOCOM B UMHTEp(azHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /J[unamuka s0epHOU 00010YKu 6 mumose. Sfoepholil
Mpancnopm.

Kierounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuter 1 cxembl: «CTpOCHHE SYKAPUOTUYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTKn», «CTpocHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OO0opynoBaHre: CBETOBOW MHMKPOCKOII, MHKpPOIPENapaThl PaCcTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepHUaIbHBIX KICTOK.

Jlaboparopnass pabora «l3yueHwe CTpo€HUS KIETOK pa3IUYHBIX
OpPTaHH3MOBY.

IIpakTnuyeckas padora «/3yyeHue cBOWCTB KJIIETOYHONH MEMOPAHBI».

JlabopaTopHas pabora «JlccienoBanue miuasmoin3a W JeIja3Mojid3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTnueckass  padora  «l3ydeHWe  JBWKEHUS  IUTOILIa3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. OOMeH BelllecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TeTEpOTPODHBIA. YdYacTHe KHUCIOpPOJa B OOMEHHBIX
nporeccax. JHEpreTuyeckoe oOecrneueHue KiIeTku: mpeBpamicare ATD B
OoOMEHHBIX TIporeccax. DepMEHTATUBHBIH XapakTep pPeakiuid KJICTOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTanu3aTtopoB. benku-
aKTUBATOPHl M OEIKU-UHTHOUTOPHI. 3aBHCHUMOCTb CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CUHTE3 OpraHMYecKUX BemiecTB B KkieTke. dortocunTes.
AnoKcueeHHbll U OKcueeHHblll omocunmes y baxkmepui. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpoIIacToB B Impoliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gdomocunmesa. 1lpogykTUBHOCTL (oTOocHHTE3a. BimsHue pa3iauvHbiX (akTOpoB
Ha CKOpOCTh hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeNe300aKTepuu, CepoOaKTEpPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHs M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHU3MBlI. Otanbl SHEPreTUYECKOrO oOMeHa.
[ToaroToBuTENBHBIHN ATAI. [ TUKOIN3 — OECKUCIOPOIHOE PACILICTUICHUE TITFOKO3BI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. IHepeus membpanno2o epaduenma npomoros. Cunmes



ATD: paboma npomounou ATD-cunmaszvl. IlpeumymiecTBa a’poOHOro MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3Y, « JHEPreTUUECKUI 0OMen», «brocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpyAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  pabora  «l3ydyeHHE  KATAIMUTUYECKOW  AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIa3bl WM KaTaasbl)y.

Jlabopatopnass paGora «M3ydyeHue (QepMEHTATUBHOTO pacIICTICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue TpoiieccoB  (OTOCHHTE3a M|
XEMOCHUHTE3a».

JlabopaTopHasi pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKECHUS U ABIXaHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajnM3alusa e€é B KJIeTKe

Peakniuu matpuyHoro cuutesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpmninuns
TPAHCKPUMIMHU: KOMIUIEMEHTAPHOCTh, aHTUNAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OnocunTtese Genka.
VYcnoBust OuocunTeza Oenka. KomupoBanwe amumHOkucioT. Pomb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKapuoT. Perynsius akTUBHOCTHM T€HOB y IpokapuoT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). Monexyasapruvie mexanHuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsanus oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycwl — Hekierounbie GOpMBbI )KU3HU U 00NHUraTHbie mapa3utbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuoharoB. JKu3HeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasa.

BupycHble 3a00neBanus 4yenoBeka, »KUBOTHBIX, pacteHuid. CIINI, COVID-
19, counanbHble U MEIULIIMHCKUE MPOOJIEMBI.

buoungopmamura: unmeecpayusa u ananuz 6onvuwiux maccueos («bigdatay)
CMPYKMYPHLIX OUos02cUdecKux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

[Toptpetsr: H. K. Konbuos, 1. 1. iBanOBCKHiA.

Tabmuuel u cxembl: «buocunTes Oenka», «l eHernyeckuid koa», «Bupyce»,
«bakrepuodarm.

IIpakTnueckas padora «Co3ganue MOAEIHN BUPYCa».

Tema 8. ZKu3HeHHBI IUKJI KJIETKH

Knerounslii 1uki, ero mnepuoabl W perynsuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TpOlIecCcOoB, MpoTeKamux B HHTep(dasze. [loAroToBka KIETKH K
nenenuto.  I[Ipecunretnueckuii  (MOCTMUTOTHUYECKHI),  CHUHTCTHUYECKUM U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JJHK — perumkanms. Ilpunnunsr permmukanuu JIHK:
KOMIUIEMEHTApPHOCTb,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTHUNAPAJIEIBHOCTb.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TejoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTul. JIUmiougHbelii u
rariouaHbld  Habopsl  XxpomocoM. ['oMonoruunbie xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wMuTo3. Craguu MHUTO3a MU MPOUCXOJAIINE B HUX
npoueccel. Tunsl muTo3a. KaproknHes m nutokuHe3. buonornueckoe 3HaueHHUE
MHUTO3A.

Perynmsauuss murornueckoro uukia kiaeTtku. lIporpammupyemast kieTodHas
rubesnp — arnomnTo3.

Krnerounoe sapo, XpoMocombl, (PYHKIIMOHAlIbHAas TE€HOMUKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmumpl 1 cxembl: «KU3HEHHBIH ITUKI KICTKH», «Murtosy, «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KIETKaxX
KOpEIIKa JIyKa».

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha TOTOBBIX
MHKpOIpenapaTax».

JlaGoparopHas padora «HaOmroneHne Muto3a B KJIeTkax KOHYMKA KOPELIKa
JyKa (Ha TOTOBBIX MUKPOIIpENaparax).

Tema 9. CTpoenne u GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OeHHOCTH  CTPOCHHA W JKU3HEAEATEIBHOCTH  OJHOKIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThl. KoJIOHNAaNbHbIE OPraHU3MBI.



B3aumocBa3p 4acTei MHOIOKJIETOYHOIO OpraHusma. TKaHU, OprasHbl u
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX M 4YEJOBEKAa. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COeIMHUTEbHAsA, MbIlleyHasi, HepBHasg. OcCOOEHHOCTH CTpOeHUs, (YHKIUH u
pacmoJIOXKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMBbI OPTaHOB )KUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranuamoB. Kapkac pacrenuil. Ckenerbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHMI ckener. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHre  opraHu3moB.  JIBMDKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, pECHHYHOE. [[BM)KEHHE MHOTOKJIETOUHBIX DPACTCHUM:
TPONMU3MbI M HACTUHU. JIBUJKEHHWE MHOTOKJIETOUHBIX >XMBOTHBIX UM YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO Tra3a |
MHUHEPAJIBbHBIX BEIIECTB pacTeHUsAMHU. lIuTtanue xuBOTHBIX. BHyTpuUIlONIOCTHOE U
BHYTPHUKJIETOUHOE muIIeBapeHue. lIuTtaHne MNO3BOHOYHBIX >KMUBOTHBIX. OTHENbI
NUIIEBAapUTEIbHOrO0 TpakTa. IlumeBapurensHble kenmesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pacteHuid. /[pixanue xKuBOTHBIX. Juddy3us
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxkHoe npixaHue. [[pixaTenpHasi HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHUS JIETKUX [MO3BOHOYHBIX JKUBOTHBIX.
JIpixaTenpHass cucTteMa 4esnoBeKa. MeXaHu3M BEHTWIALMU JETKUX y MNTHUL] U
MiIeKonuTatonmX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcOpT BELIECTB Y OpPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTEHHUM.
Tpancopt BemecTB y JKHMBOTHbIX. KpoBeHOCHas cucrema U €€ Oprasbl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOIIOIMOHHBIC
YCJIOKHEHUSI CTPOEHHS KPOBEHOCHOW CUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Pabota
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosuu. Opranbsl BbiaeneHus. OuibTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KAaK MEXaHU3Mbl pabOTbl OPTaHOB BBIACICHUSI.
CBs3b MOJIOCTH TEJIA C KPOBEHOCHOM M BBIJAEIUTEIIBHON cUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. Ilouku. CTpoeHue u (yHKUHOHUPOBAHHE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3ammTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CHOpbI
OakTepuii W TUCTHl MPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHIA.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMra y MHOTOKIJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3amurta opraHu3Ma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KieTouHslil u
TYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuoOOpeTEéHHBIN crnennuuuecKkuit
UMMyHHUTET. Teopusi KjIoHalbHO-cesneKTUBHOro ummynutera (I1. Dpmaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOXAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PaszgpaxxumocTe ¥ perymdanus |y  OprauusMmoB. Pazapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTs W peryiasiuus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. JBOJIOLMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble 1 yCI10BHBIE pedIeKCHI.

['ymopanibHas peryisanus U SHAOKPUHHAs CHUCTEMA JKMBOTHBIX M UYEJIOBEKA.
JKene3pl HHOOKPUHHOM CHUCTEMBI M HX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtanamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuuet u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bogopociny, «bakrepumn», «lIpocreimmue», «OpraHbl LUBETKOBBIX PAacTEHUN,
«CucteMbl  OpPraHOB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHUEe CTeOs»,
«CTpoeHHEe IUCTOBOW MIIACTUHKNY, «TKaHM >KUBOTHBIX», «CKEIEeT 4YellOBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenpHas
CHUCTEMAY, «HepBHas CUCTEMaAY, «Koxay, «MBpI11euHas CHUCTEMA,
«BpigenutenbHas cucremay, «HIOKpUHHAs cucTeMa», «CTpoeHue MBIIIIbDY,
«Ummynurer»,  «KumeunomonmoctHeie», «Cxema  NHUTaHUS  PACTEHUID,
«KpoBeHOCHBIE CHUCTEMBbl IO3BOHOYHBIX IKHUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapum», «BHyTpeHHee cTpoeHue H0XKIeBoro uepssi», «HepBHas
cucreMa peio», «HepBHas cucrtema gArymku», «HepBHas — cucrema
npecMmeikaromuxca»,  «HepBras  cucrema  nruny, «HepBHas — cucrtema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJIJICKIIUU
HAaCEKOMBIX, WUIJIOKOXXHX, YKUBbIE JK3EMILISIPpbl KOMHATHBIX pacTeHUM, repdbapuu
pacTeHUl pa3HBIX OTHENOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyI0BaHME ISl AEMOHCTPAIIMK MOYBEHHOTO U BO3IYIITHOTO MUTAHUS PACTCHUM,
pacuierieHus KpaxMaia u OeJIKoB MoJ IecTBUEM (epMEHTOB, 00OPYAOBAHUE IS
J€MOHCTPALMH OIIBITOB 10 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTtopHasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. PazmHoXeHHe U pa3BUTHE OPTaHU3MOB

@dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  OGecrosioro  pa3MHOXEHUS:  [OYKOBaHWE,  CHOPYJISALMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmHoxxkeHue. [lonoBbie KiIeTKW, WM rameThl. Meito3. Craauu
Mmenosa. [loBenenne xpomocoM B Meniose. Kpoccunrosep. buonornuecknii cMbICI
Melo3a M TO0JIOBOro mporecca. Melo3 M €ro MeCTO B JKMU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y ;KuBOTHbIX. [10sI0BBIE KENE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgoeenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha mpumepe Jsarymku). [poGnenwe. Tumbl  apobieHus.
Jlemepmunupogeannoe u HedepmuHuposaHuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOIMUTAIONINX. 3apOABIIICBBIC JINCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHUE 4YacTell pa3BUBAIOMICTOCS 3apojbiia (dIMOpHOHAIBHAS WHIYKIIHS).
3aknajgka TIUIaHAa CTPOCHMSI KUBOTHOIO KaK pPe3ylbTaT HEPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha HIMOPUOHANTBHOE PpaA3BUTHE PAZTUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. IlocTamOpuonanbHbli nepuon. Ilpsmoe u
HempsiMoe pa3Butue. PaszButue ¢ mertamopdo3oM Yy OECO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHONOrHYecKkoe 3HAYEHUE MPSIMOTO U HEMPSMOro



pa3BUTHA, UX PACHpPOCTpAHEHUE B MpHUpoje. THUIbl pocTa >KUBOTHBIX. DakTopbl
PETYJISIIUU POCTa )KUBOTHBIX U YesoBeKka. CTaguu MocTIMOPUOHAIBHOIO Pa3BUTHUSA
y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a yenoeka. CTapeHue U CMEPTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuil. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. (OOpa3oBaHue CIOp B Ipollecce Meio3sa.
I'amerorene3 y pacteHud. OIUIOAOTBOPEHHE M PA3BUTHE PACTUTEIIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpazoBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBI peryJisiiuyd OHTOreHe3a y PaCTEHUM 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHUE», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHUE XJIaMHJIOMOHAIbD, «Pa3MHOKEHHE O3BIIICHBI»,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «['amerorenes», «CtpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HenpsiMoe pa3BuTue», «Pa3Butne wMaiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne mArymkun», «/[BoiHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTEHUI»,
«CTpoeHHEe CeMsH OJHOJOJIBHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpPOIpPENapaThl SULEKIETOK |
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JIATYIIKI.

JlaGoparopHasi padora «l3ydyeHue CTpPOEHHMS TMOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BplsiBIIeHHE NPU3HAKOB CXOJACTBA 3apojIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «CrpoeHue OpraHoB pPa3MHOXKEHHUS BBICIIUX
pacTeHUN».

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTHU
OpPraHu3MoB

Hctopust craHOBiIEHHMS W pa3BUTHUS TEHETUKH Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YYEHBIX B PA3BUTUHU
renetuku. Pa6otel H. K. KonbiroBa, H. M. BaBunosa, A. H. benosepckoro, I'. .
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHSITUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATHUBHBIE MPU3HAKHA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UTr0Ta, YUCTAsl TUHUSA, TUOPUAbL, TEHOTHUI, ()EHOTHII.



OCHOBHbIE ~ METOJIbI ~ TE€HETUKHU:  TUOPUAOJOTMYECKHUM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

[loptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodees-PecoBckmii.

Tabnuiibl u cxembl: «MeToabl TeHETUKHNY, «CXEeMbI CKPEIIUBAHUSI.

JlabopaTtopnass pabora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
UCCJIEIOBAHUIN.

Tema 12. 3akoHOMepPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokojeHus. [IpaBuno nomMmunupoBanusi. Bropoit
3aKOH MeHaens — 3aKOH paclIeIuIeHUs NPU3HaKkoB. L{uTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpenuBanue. [I[pomMexyTOUHbIN XapakTep HacIeI0BAHMUS.
Pacmiennenue npu3HaKkoB MPU HEMOJIHOM JTIOMUHUPOBAHUM.

JuruOpuanoe ckpemuBanue. TpeTuit 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HAcJeJOBaHUs  IPU3HAKOB. [Mutonoruueckue  OCHOBBI  JUTHOPUIHOTO
CKpELLIMBAHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuemnsiieHHoe
HAacCJIeI0BaHUE T'EHOB, HApPYILICHUE CLEIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXAHU3M OIPEEIECHUS 10J1a. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

I'enotun kak nenocTtHas cucrtema. [neinoTponuss — MHOKECTBEHHOE JECWCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonenucTBue HeEaUIeNbHBIX TI'€HOB.
Kommiementaprocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTMUECKHX TMPOIIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITHI.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— Tapa3uT» U «XO3UH — MHKpPOOHMOMY». ['eHeTHYecKue acmeKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabmuter u cxemsr: «IlepBoiii U BTOpoit 3akoHbl Menaens», « TpeTuit 3akoH
Mennens», «AHaIU3MpyIOLIEe CKpelmuBaHue», «HemomHoe moMuHUpOBaHUEY,
«CuerjieHHOe HaclelIOBaHWe NPU3HAKOB Yy Apo3oduiiby, «l'eHeThka moJay,



«Kapuotun uyenoseka», «Kapuotun pgpozodunb», «Kapuotun nOTHLBIY,
«MHOXECTBEHHBIH aJUIEIN3M», « B3auMo1eiCTBHE T€HOBY.

O6GopynoBaHue: MoJeNnb JUisl JEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEAOBAaHMS TPHU3HAKOB, MOJECIb JJIs
JEMOHCTPAallMd CILEIJICHHOTO HACIEIOBAHUSA MPHU3HAKOB, CBETOBOW MHMKPOCKOTI,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTnueckas  padora  «UM3yueHue  pe3ysnbTaToB  JTUTHOPUTHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3akoHOMepPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMUBOCTHU: HEHACIICICTBCHHASI U HACJICICTBEHHAS.

MopaudukanuonHas U3MEHYMBOCTh. Ponb cpenbl B (opMupoBaHUU
MoAUGUKAITMOHHON M3MEeHUYMBOCTH. HopMa peaknuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBasi (B. Horanncen). CoiicTBa MOau(HUKAIMOHHON
U3MEHYUBOCTH.

I'enoTunuueckas U3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYUBOCTH.
Buipl reHOTUITHYECKON M3MEHUYMBOCTH: KOMOWHATHUBHAS, MyTaIllHOHHASL.

KomOuHaTuBHasT M3MEHYMBOCTH. Mei03 W TMOJOBOM TpoIlecC — OCHOBA
KOMOWHATHBHON M3MEHUYHUBOCTU. POJIb KOMOMHATUBHON M3MEHYUBOCTU B CO3/IAHUH
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbBIE M  HWHIAYUMPOBAHHBIE MyTaluu. SnepHble U
UToIia3MaTuyeckue Myrtanuu. CoMaTudeckue W MojoBble MyTaluu. [IpuyuHb
BO3HUKHOBECHUsS MyTaluui. MyTareHbl HW WX BIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHUYECKUX PSJI0B B
HacnencTBeHHo m3meHunBoctu (H.M. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmmpl w  cxembl: «Buael  w3MeHUHMBOCTHY», «MoaudukamoHHas
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHeTnueckue 3a001eBaHMs Y€IOBEKaY, « BUIbI MyTaIinii».



O6opynoBaHue: *UBbIE M TepOapHble 3K3EMIUIIPbl KOMHATHBIX PAacTeHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOAU(DUKAIMOHHOW HM3MEHUUBOCTH. [locTpoeHHe BapualMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Mytamuu y gapo3odwibl  (HA TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun uenoeka. MexayHapoaHas MporpaMMa HCCIEAOBAaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3YYEHHMSI TEHETUKM  4YEJOBEKa: TE€HEAJIOTUYECKUM,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUM,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemMenHoe ONpeIETICHHE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM UHCIJIE C MOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00/1€BaHUs YeIOBEKa. | @HHBIE 1 XPOMOCOMHBIE
0one3HH 4yenoBeka. boJe3HM C HACIENCTBEHHOM MpeapacroioKEeHHOCTHIO.
3HaYeHUEe MEAUIMHCKOW T€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU T€HETUUECKUX
3a0oneBaHuil yenoBeka. Meauko-TeHeTUYecKoe KOHCylbTupoBaHue. CTBOJIOBbBIE
KJIeTKU. [IOHSITHE «T€HETUUYECKOTOo rpy3a». DTHYECKUE aCIEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUSI TEHOMA M CTBOJIOBBIX KIIETOK.

'enetnueckrie (QakTopbl TOBBIIIEHHON YYBCTBUTEIBHOCTH YENOBEKAa K
(Gu3MUeCKOMY U XUMHUYECKOMY 3arps3HEHUIO0 OKpYsKarolien cpenbl. [ eneTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTtaBiieHUE U aHATU3 POIOCIOBHOM.

Tema 15. Cesiexkniusi Opranu3mMoB

JlomecTuKamusi WU CEJICKUUA. 3apOKICHUE CEIEKIMU W JOMECTUKALUU.
Yyenne H. W. BaBunmoBa o lleHTpax mpouCcXOXIEHUS ¥ MHOT00Opasus
KYJIbTYPHBIX pacTeHuW. Ponp ceneknum B CO31aHUM COPTOB PACTEHUM WU IOPOJ
#uBOTHbIX. CopT, mOpojaa, MmTaMM. 3aKOH T'OMOJIOTUYECKUX PSJOB B
HaciaeAacTBeHHOM wm3MeHunmBoctT H. WM. BaBumoBa, ero 3HaueHue JJId
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HcnrwiTanne
Mpou3BoUTENEed MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIbIO OLEHKHU
¢dbeHoTHma MOTOMCTBAa M OTOOP O TEHOTUTY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOW  paloThI.
PannannOHHBIN 1 XUMHYECKHI MyTareHe3 Kak HCTOYHUK MYTalUi y KyJIbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO pENAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBIX JIHK 111 moiyyeHus: HnCX0IHOTO MaTepHraia sl CENEeKIUU.

[lonmyuenue MIOJINTUIOUOB. BryTtpuBnaosas rudpuan3aus.
bnuskoponcTBeHHOE — cKpeliMBaHMe, WM uHOpuauHr.  HeponcTBeHHoe
CKpelBaHue, win aytopuauHr. I'erepo3uc u ero npuuuHbsl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JOCTHKEHUS CEIEKIIMU PACTEHUHN U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHue U U3y4YeHUE N'EHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUH U
UX JUKAX  poAMYEd IS CO3JaHUSl  HOBBIX COPTOB W THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpaumenue u  ynpasieHue
2CHeMUYECKUMU PeCcypPCamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YensaxX VIVUUEHUs CYUeCmeyIioumux U co30aHUs HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM uucie ¢ HPUMEHEHUeM COBPEMEHHbIX MemO008 HAYUYHLIX UCCAe008aAHUL,
nepeodosuvix uoeti U nepcneKmusHblX MmexHo102Ull.

JdemoHcTpanuu

IToptpersr: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PANOB B HACIEACTBEHHOW W3MEHUYHBOCTH,
«Metoppl cenekiumny, «Otnanéunas rudpuanzanusy, «MyrareHes».

JlabopaTopHas padora «3yueHue cOpTOB KyJIbTYPHBIX PACTEHUIN U MTOPOJL
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOI0B CEJICKIIMU PACTECHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOAbI U JOCTHKEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHILHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10rusi U CHHTETHYECKAs1 OMOJIOTUS

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJIOTMH, — KIJIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. TpanuumonHas
OMOTeXHONOTUsA:  XJeOomeueHne, TMONyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJeNMEe. MukpoOuonornueckuii cuHte3. OOBEKTHl MHUKPOOMOJIOrHYECKHUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHUs T'€HOMOB C LIEJBIO MTOJIYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJlep KallluX HE BCTPEUAIOIIUECS B PUPOJI€ OMOCUHTETUUECKHUE TYTH.



Knerounas unxeHepus. MeTonsl KyJlbTypbl KIETOK U TKAaHEW PACTECHUU U
KUBOTHBIX. Kpuobanku. Comatuueckas TuOpuau3alus W COMATUYECKUU
sMOpuorene3. lcnosb3oBaHue TramiougoB B CeleKIUU pacTeHui. [llonyuenue
MOHOKIOHANILHBIX aHmumen. Hcnoavzosanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKkoHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TpaHCIUIAHTALUK AIEp KIETOK.
Texnonocuu 0300p06IeHs, KYJIbMU8UpOo6aHus U  MUKDOKIOHANIbHOZ20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpomMocoMHasi W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomounanTtubix JJHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKUE U ITUUYECKUE TPOOIEeMbl FTEHHOW MHXKEHEPUH.

Menuuunckue 6uorexnosnoruu. [loctrenomuas nudposas meaununa. [1LP-
JIUarHocTuka. MeTaOoJIOMHBIM aHanu3, TEHOLEHTPUYECKH aHanmu3 MpoTeoma
YeJloBeKa JJISI OLUEHKH COCTOSIHHS €ro 340poBbs. MCNOab30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-Oumoumkenepus mnsg  pa3paboOTKu
(yHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHMS KOMILJIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEpHOro OMONMpHUHTHHra U ckad@oiaguHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BAaKIMUH C II€JIbI0 oOecredeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkmonuposanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxemsbl: «Mcrnoap30BaHNEe MUKPOOPTAHU3MOB B TIPOMBIIIIIEHHOM
pou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IpakTuyeckas padora «llonydeHrne MOJIOYHOKHUCIIBIX MPOTYKTOBY.

Ikekypeusi  «buotexHosoruss — BakHEHWIIas MPOU3BOAUTEIbHAS —CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne W pa3BUTHE 3BOJIIOIHOHHBIX MpeICTABIEHUNA B
Onosorum

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>kymue cuibl 3Botonnu BUA0B 1o Y. /lapBuHy (BbICOKAasi IHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHu3MOB, HACIIEJICTBEHHAs W3MEHUYMBOCTb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunteTnyecko Tteopuu sBomonuu (CTI). HeittpanbHas
Tteopuss sBomonuu. CoBpeMeHHass HBOJIIOLMOHHAsg  Ouoyiorus. 3HadyeHHe
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHCcTpanuu

IHoptpetsl: Apucrtotens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Krosbe, Y. Japsun, C. C. YerBepukos, 1. 1. llImansraysen, . Xonaenn, /. K.
benses.

Tabmuupr u cxembl: «Cucrema sxuBod mnpuponbl (no K. Jlunuero)»,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «Mexanusm (GHopMUpOBaHUS
npUCIIOCOONIGHU y pacTeHuil u KUBOTHBIX (o Jlamapky)», «Kaprta-cxema
mapmipyta nyremectBust Y. Jlapsunay, «Haxoaku Y. Jlapsunay, «DopMbl 00psObI
3a cymectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KammycTbl», «[1opoabl ToMaITHUX JKUBOTHBIXY», «CXxemMa 00pa30BaHMsI HOBBIX BHUIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHHUS JABMIKYIIMX CHJ DBOJIOIUNY,
«OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUM.

Tema 2. MUKpO3BOJIIOHUS U €€ Pe3yJIbTaThl

[Tonymsitust Kak sjeMeHTapHasi eauHuIa BOTIOIUA. COBpEMEHHBIE METOBI
OIICHKM TEHETUYECKOro pa3sHooOpa3usi M CTPYKTYphl momyssiuid. M3meHeHnue
reHooHJa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPHl (IBMIKYIIHME CHWJIBI) H3BOJIOLUH. MyTallMOHHBIN
npouiecc. KomOuHatuBHas wu3MeHUHMBOCTh. [lpelid TreHoB — ciydaifHbie
HEHANPaBJIICHHbIE M3MEHEHHUS 4YacToT ajiened B nonmymsanuax. Oddexr
OocHOBatensi. Jgpgexkm OymovliouHoeo eopaviuika. CHUdCEHUe 2eHemuuecKo2o
pasnoobpaszusn: npuyunsl u cieocmsus. Ilposenenue sghghexma Opeiigha cenos 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omAmuMs  MOMYIISITHAN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKast (PEPOTYKTUBHAS).

EcrecTtBennsiit orbop — HampaBisoomui (HakTop SBOIOIMUUA. DOPMEI
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMHA, CTAOWIM3UPYIOMIUNA,  pa3phIBAIONIUN
(mu3pyntuBHbiii). [lonoBoil oTOOpP. BO3HHKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocoOEeHHOCTh  OPraHU3MOB  KaK  PEe3ylbTaT  MHUKPOIBOJIOIUH.
Bo3nukHoBeHHME — mpucnocoOneHuit y  opraHu3MoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsr mpucmnocoOneHuit y opraHu3mMoB: MOpP(HOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHUeckne.  OTHOCUTENHHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTar
MHUKpO3BOJIIOIMU. M3omauus — kiaoueBoil ¢akrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJJIONATPUYECKOE (reorpadudeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOuIU3aIus,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMUPOBAHMS OMOJIOTHYECKOTO Pa3HOOOPA3HSL.

Ponp »BoNONMOHHOW Oumosoruu B pa3pabOTKE HAyYHBIX METOJIOB
coxpaHeHHs1 OuopazHooOpazusi. MUKPOIBOJIONUS U KOIBOJIIOIHUS Mapa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTU K AaHTUOMOTHKAM U CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuu

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

Tabmuupl m cxembl: «MyTanMoHHass HM3MEHYUBOCTHY, «llomynsiroHHas
CTPYKTypa BUAa», «CxeMa MposiBieHus 3akoHa Xapau—BalinOepray, «JIBuxyiue
CUJIBI 3BOJIIOLUNY, «DKOJOTHUECKAsT U30JALMS MOMYJSUUNA CeBAaHCKON (openny,
«l'eorpadmyeckas M3OMSAIMUSA  JTUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHMUIIBI
naypckoiy, «IlomynsiroHHbIE BOTHBI YUCICHHOCTH XUITHUKOB U XKePTBY», «Cxema
NEUCTBUSL ecTecTBEHHOro oTOopay, «®PopMmbl OOpbOBI 3a CYyIIECTBOBAHHUEY,
«MHnycTpuanbHbil Menanu3m», «KuBble nckonaembiey, «[IokpoBUTETBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpesxnaromas OKpacka ’KUBOTHBIX,
«Dusnonoruueckue anantauum», «lIpucrnocoOIeHHOCTH OpPraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoliHnkn», «CTpykTypa BUAa B
npupoae», «Crnocobsl BuA00Opa3oBaHus», «l'eorpaduueckoe BHmI00Opa3oBaHHE
TPEX BHUIOB JAHIBIIEH», «IKOJIOTMUYECKOEe BUI000pA30BaHUE BUJIOB CHUHUIDY,
«[Tonurmonasl pacTeHui», «KanycTHo-peneunbIit ruOpumy.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yydesia MTULl U
3BEpell ¢ MpuUMepaMH pa3JIMYHBIX IPUCIIOCOOICHUHM, Yydela TTHIl W 3Beper
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJIM3KUX BHUAOB, 0Opa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabdora «BrIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss  opraHm3mMOoB H  HX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEHHE BHJIOB 1O MOPQOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. MakpodBoIOIUS U €€ Pe3yJIbTaThl

Meronbl  uM3ydeHUs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus odBoiouuu. Ilepexomnbie @QopmMbl U (QUIOreHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre metoasl u3ydeHus s3Bomonuu. CpaBHeHue (Giaopsl u
dayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bujbi-
SHIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl MU3YyUEHHS
ABOMIONMH. ['eHEeTHYeCcKrue MEXaHU3Mbl HBOJIIOLUM OHTOTE€HE3a U TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTUYHBIE W  AHAJOTMYHBIE  OPTaHbL.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKyIsIpHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTEeMaTUYeCKHE  METOJbl  U3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBpEMEHHBIE METOJIbI TOCTPOEHUs] (UIOTCHETHUYECKUX
JIEPEBBLEB.

XPpOMOCOMHBIE MYTaIlH U SBOJIIOIMS T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJMOIUU. [Ipunyun cmenvt GyHKYuUl.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOLINH.

JdemoHcTpanuu

IToptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, 3. I'ekkens.

Tabmuipl 1 cxembl: «DUITOTCHETUYSCKUN sl JIOMIAAN», «APXCONTEPHUKCY,
«3Bepo3yobie  smiepel»,  «Creromedans»y, — «Punmodpute»,  «CeMeHHBIC
narnopoTHUKNY», «buoreorpadguyeckue 30HBI 3emau», «Jlpeid KOHTHUHEHTOBY,
«PenmukTely, «HavanbHple cTaguu SMOPHUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTUYHBIC OpraHbl», «PyITUMEHTBHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YeJIOBEKa M IIMMIAH3e», «l JaBHBIE
HaIPABJICHUS SBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE *KU3HU HA 3eMuie

HayuHbple THUNOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALIMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHre sKHU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE JTarnbl HEOPraHUYECKOU SBOJIIOLIA Y. [InaneTapHas
(reonoruyeckasi) dBOJIONUA. XHMHUYECKas dBOJIONUSA. AOHOTCHHBIH CHHTE3
opraHuyeckux BeniecTB u3 Heopranuueckux. Ombpir C. Mumnepa u I'. HOpm.
OO0pazoBanue mnonmuMepoB U3 MoHOMepoB. KoamepBarnas rumoresa A. .
Omnapwuna, TumoTe3a nepBuaHoro Oynpona J[x. XomnaeitHa, TeHeTUYECKas THITOTE3a
I'. Ménmnepa. Pubo3umbl (T. Yek) u runoreza «vmupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonasl €€ wuszyuyeHus. Vckomaemble OpraHUYecKHe
octaTku. ['eoxpoHosoruss u e€ wmeroabl. OTHOcUTenbHasT W aOCOJIOTHAS
reoXpoHoJiorusi. ['eoxpoHosornyeckas mkKana: 30Hbl, 3pPbl, IEPUOIbI, FTOXH.



Hauvanpnble dtamsl opraHndeckod »HBOMtOUMHU. [losgBIeHHME W 3BOIOLUA
MEPBBIX KIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHajor MEepBbIX Ha 3emiie COOOLIECTB.
CrpomatonuTsl. [TpokapuOTHI U 3yKapuOTHI.

[Ipoucxoxenne 3ykapuoT (CuMOHOreHe3). DBOJIIOLIMOHHOE MMPOUCXOXKICHHE
BUpPYCOB. [IpoHCXOXJI€HME MHOIOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYMIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl ABOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apoMopdo3b
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Talbl 3BOJIOLMH KUBOTHOrO MHpa. OCHOBHBIE apomMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAE. DBOJIOIHUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuit u pentwimii. [IponcxoxaeHUE MICKONMUTAIONINX U
ntull. [lpuHnun xmroyeBoro apomopdosa. OcBoeHue O€CnO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emje MO 3paM M IEpUOJaM: apXel, MPOTEPO30il,
najgeo3oi, Me3030M, KkahWHo30M. OOmas  XapakTepuCTHKa  KiIWMara |
reoJIOrM4eckux mpoueccoB. llosBaeHHEe M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHSI — DKOJIOTHYECKHE KPU3UCHI Mpouuioro. I[IpuyuHel u
CJIEACTBUS MAacCOBBIX BbIMUpaHUW. COBPEMEHHBIM HSKOJIOTUYECKUH KpPHU3UC, €T0
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHmunel knaccuduxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

IToptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. 1.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny», «Cxema onwita JI. [lactepa mo
M3YUYEHUIO CaMo3apoxaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. HOpwu»,
«JTanbl  HEOPraHMYECKOW  »BotouMH»,  «l'eoXpoHOJOrMyeckas  MIKalay,
«HayvanbHble ATanbl OPraHUYECKON HBOIIONUNY», «CxeMa 00pa3oBaHUs IYKApHOT
nytéM cumOuoreneza», «Cuctema >XuBOH Tpuponb», «CTpoeHHE BUPYCay,
«Apomopdo3sl  pacteHui», «PuHHOPUTH, «OTHOKICTOYHBIE BOJOPOCIN,
«MHOroknerounble Boaopocan», «Mxuy», «IlamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl [BETKOBBIX pacTeHui», «Cxema pa3BUTUS >KXUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIX», «lIpocreiimue», «KUIIEUHOMONIOCTHBIEY,
«IInockue 4EepBUY, «YneHucToHoruey, «PBIOBI®, «3eMHOBO/IHBICY,



«IIpecmbikaromuecs», «lItume», «Miexkonuraromme», «Pa3Butue XKu3Hu B
apXxeuckou spey, «Pa3BuTHe KU3HU B IPOTEPO3ONCKON dpe», «Pa3zBuTHE KU3HU B
[AJICO30MCKON 3pey, «Pa3zBuTHe KU3HU B ME3030MCKON dpe», «Pa3BuTue KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OT/AEJIOB, KOJIJIEKIUU
HACEKOMBIX, BIIAXKHBIE MIPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella MTUI U 3BEpEi,
KOJUICKIIUM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSKM OPraHUYEeCKHX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasa  sabopatopHasi  padora  «MoJenupoBaHHE  OIBITOB
Munnepa—tOpu no u3ydeHuto abMOreHHOT0 CHUHTE3a OPTaHUYECKUX COCTUHEHUH B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHS pPaCTEHUM
Pa3HBIX OTHEIIOBY.

IpakTnyeckas padora «M3ydeHne ocCOOCHHOCTEH CTPOCHHS MO3BOHOUYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:xaeHue 4YeJJ0BeKa — AHTPOINOIreHe3

Pa3znensl u 3agaun anTponoaorui. MeToapl aHTPOIOJIOTHH.

CraHOBIIEHHE TIPEACTABIECHUA O MPOMCXOXKICHUHM YesloBeKa. Penurmno3Hbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO yenoBeKa € )KUBOTHBIMUA. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTENIBHO-
Mopdosioruueckue, AMOPHOJIOTHYECKHE, (bU3H0TIOT0-OMOXUMUYECKHE,
noBefeHyeckre. OTINYMS 4eIOBEKa OT )KUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOIIOTEeHEe3a: OMOJIOTHYECKUE, COIUaIbHBIC.
CooTHoIIeHNE OUOIOTUIECKUX U COLIMATTBHBIX (DaKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaJANM AHTPOIOTeHe3a. PaHHWE ueroBeKOoOOpa3Hble 00E3bSIHbBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIKE MPEAKU YETOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTPaJONUTEKN — JIBYHOTHE MPEIKH Jtojeid. YeaoBek ymenblid, mepBbie
W3TOTOBJIEHUS OPYIHM TpyAa. UemoBek NpsIMOXOASIIMNA U MEPBBIA BBIXOJ JOJEH
3a mpenensl  Adpukn. YenmoBek reumenvOeprckuii  —  OOmME  MpeaoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeKk HEaHIepTAIbCKUN
KaK BHUJI JIOJEH XOJIOAHOTrO KiaumaTra. YemoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUU 4YEJIOBEK, OCBOCHHUE KOHTUHEHTOB 3a mpenenamMu AQpUKH.
[TameoreneTnka u najJIeOreHOMHMKA.



DBOJNIOLHUSA COBPEMEHHOro 4yenoBeka. EcTecTBeHHbIA OTOOp B MOIMYISIUAX
yesioBeKa. MyTauuMoHHBIM mpouecc U noaumoppusm. [lonmynsuuoHHBIE BOJIHBI,
npeiid reHoB, murparus U «dPQGeKT ocHoBaTeNs» B MOMYJSLUSIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonarue o pace. bompmue pacel: eBpoIlleOUIHAsA
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBaTOpUaibHAas),  MOHTOJOUIHAsS
(a3maTcko-amepukaHcKkas). Bpemss u myTu pacceleHHsl 4eJoBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IprcnocoONEeHHOCTh YeNoBeKa K pa3HbIM YCIOBHUSM OKpY)KAloUIeH cpeibl.
Bnusinue reorpaduueckoit cpeabl M apeiipa reHoB Ha Mopdosoruo U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuiuinHapable  MeTtoAbl B ¢u3uueckod  (OMOJIOTrHYecKoit)
AHTPOIIOJIOTHHM.  ODBOJIIOLUMOHHAS ~ AHTPOINOJOTHWSA U IAJCOaHTPOINOJIOTHS
YEJIOBEUYECKUX NOMYJALUi. bruocoluanbHble MCCIEA0BaHUS MPUPOJIbI YEIOBEKA.
HccnenoBanrie KO3BOTIONUH OMOJIOTMYECKOTO M COLMATIBHOTO B YETIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. Jdapsun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOMONIOTUN», «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKEJIeT YeNoBEeKa W CKEJNeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «J[BUKYIIUE CHIIBI AHTPOIIOTEHE3a», « IBOJIIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpajonuTek», «YemnoBek  ymenblid», «YernoBek
IpAMOXOIAIINIY, «JleHncoBckuil uenoBek» «Heannepranbups», «KpoMaHbOHIIB,
«IIpenku yenoBekay, « ITambl IBOITIOLNH YETOBEKAY, «Packl YeI0BEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHUaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0OK UCKOMAEMBIX OCTATKOB YEIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKa M KHCTH
LIMMITIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHue o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJOTUUECKUX aIallTallNil YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTHe dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sKoJ0ruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Meronbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJIOTMU. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIN, pErHOHATBHBIN U TJI00aTbHBII.

3HaYEHUE OKOJOTMYECKMX 3HAHUM I YEJOBEKA. JKOJOTHMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanuu

[Hoptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxemsl: «Pazgensl skonorun», «Metonbl skogorumy», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHhas pabora «3yyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIET0OBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Kinaccudukanus
HKOJIOTHYECKUX (DaKTOPOB: aOUOTHYECKUE, OMOTHUECKHE, aHTpornorenusie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruueckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubOux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckne ¢akroppl. CBeT kak skonoruueckuit Qakrop. [eiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHU3Mbl. DKOJIOTUYECKHE TPYIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOLIEHHWIO K cBeTy. CuUTrHaibHas poOJib CBETA.
DOTONEePUOIU3M.

Temmeparypa kak dkojorudeckuii ¢akrtop. JleicTBue TeMmmeparypsl Ha
opraHu3Mbl. [loMKUIOTEPMHBIE U1 TOMOWOTEPMHBIE OPTraHU3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skosorudeckuit ¢akrop. Ilpucnocobnenuss pacteHuil K
noJiIep>)KaHui0 BoJgHOTO OanaHca. Knmaccudukanus pacTeHHl MO OTHOIICHHIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpsl oOWTaHWS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3NYIIHAs, MMOYBEHHA,
rIyOMHHAasT ~ TOAMOYBEHHAs, BHYTPHOpPraHU3MEHHAs.  DU3NKO-XUMUYECKUE
O0COOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. [IpucrmocoOneHus OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHME puTMbl. CyTOYHBIE U
rogu4Hsle puUTMbL. [IpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH KU3HU.

XKuznennoie Gopmer opranusmoB. lloHsiTHe 0 KuU3HEHHOW (opme.
XKusznenubie GOpMBbI paCTEHUN: AEPEBbSI, KyCTAPHUKHU, KYCTAPHUYKHU, MHOTOJICTHHE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOpBHL. Buner OMOTMYECKUX  B3aUMOJCHCTBUIA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxieOHuuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU Ui CYIIECTBOBAaHHUS OPraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «Okosorudeckue ¢GaxkTope», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MOJOTHYECKHUE aJlanTalluu
KUBOTHBIX», «Cpenpl 0OUTaHUS OpPraHu3MoB», «buomornveckue pUTMBIY,
«Kuznenneie  ¢Gopmbl  pacTeHuit», <« KusHeHHble (GOPMBI  KHUBOTHBIX»,
«IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOTO Jecay, «Lenu
nUTaHusy, «XUmHuYecTBO», «llapazutusmy», «KoHkypeHiusa», «CumoOno3»,
«Kommencamuzmy.

O6GopynoBaHue: TepOapuyd pacTeHUN W S>KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTMYECKUX (PAKTOpOB, TrepOapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHMI, CBETOIIOOMBBIC, TEHENOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHHUsI, TepOapuu U KOJUIEKIIUU TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pACTEHUM, Uydesia MTHUIl U 3Bepel, repdbapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, mMe3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repOapul M KOJUICKIIMM pACTEHUW M IKUBOTHBIX, OOJAJAIONIMX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (DOpPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi pa6ora «BBIBICHHE MPUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHast padora «BBIBICHHE MPUCIIOCOOICHUH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMMYECKHE OCOOCHHOCTH PpACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUA0B ¥ MOMYJISIIIUAI

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISHUU. [lonynsmus  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH CPenbl, PU3HUECKUX OAPbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHbIE TIOKa3aTeId MOMYJAIMU: YKHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT W TOJIOBasg CTPYKTypa, pPOKIAEMOCTb, HOPUPOCT, TEMI POCTA,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYeCcKass CTpykTypa nonyssiuuu. OLieHKa YHCICHHOCTH MOMYJISINH.
JIluHamuKa nonynsauuu U e€ peryianusd. buoThYecKkui NOTEHLIMA IOIYJISALUU.
MoaenupoBaHue AMHAMUKH nonyiasiuud. KpuBble pocta YMCICEHHOCTH MOMYJISALUU.
KpuBbie BbDKMBaHMS. Perynsiusi 4YUCICHHOCTH MOMYJSIUNA: poyib (HaKTOPOB,
3aBHCSIINX U HE 3aBUCAIINX OT IJIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUAOB (I-
K-cTparerun).

[TonsiTue 00 sKoJOTMUECKON HUIE BUaa. MecTtooOutanue. MHoroMepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. BUIBI U UX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUSI M MUTpalUil JKUBOTHBIX. buosornueckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IMoptpert: Ix. . XaTunHCOH.

Tabmuubpl W cXeMbl: «ODKOJOTHYECKUE XAPAKTEPUCTUKH  TOMYJISIIUNY,
«lIpocTpancTBeHHass  CTpyKTypa  TmomyJisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3aCelIeHUsI TMOBEPXHOCTH 3€MJIM  Pa3IMuHBIMU
opranuzMamMm», «Mogenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIMH KUBOTHBIX.

JlabopaTtopHas  paGora  «lIpucmocoGieHus ceMssH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Iko0rust CO001IECTB. IKOJOTHIYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexny
OopraHu3MaMH B OMOIICHO3E.

Oxocucrema Kak OTKpbiTas cucrema (A. JIx. Tencnu). DyHKIIMOHAIbHBIC
OJIOKM OpraHM3MOB B D3KOCHUCTEME: IIPOMYIEHTHI, KOHCYMCHTBI, PEIyIICHTHI.
Tpodudeckue ypoBHm. Tpoduueckne 1enu U ceTd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUH
B 9KOCHUCTEME.

OcHOBHBIE  MOKazaTelW  HKOCHUCTEeMbl. buomMacca ©W  TPOAYKITHUA.
DKOJOTUYECKHUE MUPaAMUJIbl YUCEI, OMOMACChl U SHEPTHUU.

Jlunamuxa sxocucmem. Kamacmpoduueckue nepecmpotixu. Dayxmyayuu.
HampapiieHHBIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCuU. llepBUYHBIE H
BTOPUYHBIC CYKIIECCUM W WX NPUYAHBL. AHTPONOTE€HHBIE BO3JCUCTBUA Ha
cykueccun. KnnmakcHoe coobuiectBo. buopasnooOpasue u moiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemsvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arposkocucrema. ArpoueHos. Pazmnuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocuctem. [opomckas
dropa u ¢dayna. CuHaHTpomuzamusi Tropojckoi ¢ayHbl. buonoruueckoe u
X031ICTBEHHOE 3HAYCHHE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUN OPTaHW3MOB B
skocuctemax. Ponv kackadnoco 3gpghekma u 6U008-30UPUKAMOPO8 (KIH0UeBblX
8U008) 8 (yHKYUOHUposanuu 3kocucmem. 1lepeHOC YHEPTUN U BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTH OPTaHU3MOB, MOMYJISIIIAA U YKOCHCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HeHUll  pPA3HbIX Mmunos Ha
CyOOP2aHUBMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJIO2UYECKO20  HOPMUPOBAHUA  AHMPONO2SEHHO20  8030€UCMBUAL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdemoHcTpanuu
[Toptper: A. Ix. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OuWoLeHo3a»,  «DKocucrema

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «OyHKIIMOHAIbHBIE
TPYIIBl OPraHU3MOB B JKocHcTeMe», «KpyroBopoT BeEIIECTB B IKOCHCTEMEY,
«llenu nutanus (macTOMIHAS, AETPUTHANA)», « IKOJIOTHYECKas MTUPAMHJIa YUCEID,
«JKoyoruyeckas nupamuga OMoMaccel», «IKOJIOrMYecKas MupaMuia SHEPrum»,
«O06pazoBanue 6onoTay, «llepBuuHas cykueccus», «BoccTaHoBieHue Jieca mocie
noxkapa», «JKOCHUCTEMa 03€pa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK
SHEPTUU B arporeHo3e», «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Yydelia MTUILl |
3Bepeid, repObapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTuueckas padora «/3yueHne u onucanue ypOO3IKOCUCTEMBIY.

JlaGopaTopnas paGora «/3ydeHue pa3zHOOOpa3Wsi MEIKUX MOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «DKCKypcus B TUIUYHBIN OuoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKypcusi «IDKCKypCHsi B arpodKOCHCTEMY (Ha TOJIE WIM B TETUIMYHOE
XO35IUCTBO).

Tema 10. buocdepa — rinodanbHasi IKocHUCTEMA

buochepa — obOmiermanerapHas 00o0yiouka 3eMilM, TAE CYIIECTBYET WIIH
CylllecTBOBaja kU3Hb. Pa3BuTHe npejacrtaBiieHnit o buochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. Ob6nactu 6uocdeps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouochepbl. OcobeHHOCTH OMOocdepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEILIECTB U OMOreoXMMHUYECKHe IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOMHbIE Jieca, CMELIaHHbIE U HIUPOKOJIMCTBEHHBIE JIECA, CTENH, CAaBaHHBI,
MyCTBIHU, TPOTTMYECKHUE JIECa, BBICOKOTOPhs. KimMar, pacTUTENbHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpyktypa U QyHKIIUS )KUBBIX CUCTEM, OIIEHKA WX PECYPCHOI0 MOTEHIUAIa 1
ounochepHbIX QYHKIIHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepranckuid, 9. 3rocc.

Tabnuuel n cxemsl: «I'eocdepsl 3emnny», «KpyroBopor azora B Mpupoze»,
«KpyroBopot yriaepoga B mnpupoae», «KpyroBopoT kuciopoaa B MPUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymmny, «Kinmarnueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannbiid necy, «IIIupoKOJIUCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiaa», « Tponrueckuii necy.

O6opynoBanue: repdapuu pacTeHHUI pa3HbIX OMOMOB, KOJUIEKITUH KUBOTHBIX.

Tema 11. YesroBek M OKpy:Ka0IIaA cpeaa

DKOJIOTUYECKHE KpU3UChl W WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsisHEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBsl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN M KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHupa. OCHOBHBIE MPUHIUIBI OXPAHBI TPHUPOJIBI.
Kpacubie xuuru. OcobGo oxpansembie mnpuponnsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TAPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO Pa3BUTHUSL 4YEJIOBEUECTBA U IPUPOIBI.
PanmonanpHO€  OPHUPONONOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOro
pasHooOpasuss 3emun. OOImME 3aKOHOMEPHOCTH TUIOOATBHBIX ASKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTHe METOJOB MOHHUTOPHWHTA pPa3BUTHS OIMACHBIX TEXHOTEHHBIX
nporieccoB. Cucmemmuvle uccied08anus nepexooa K pecypcocbepezaioweil u
KOHKYPEeHmocnocobnou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaiowjue O0OCMYn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 u 3Kkocucmem. (OcHogvl



IKopeadunumayuu dKocucmem U Ccnocoo6os 00pvbbbl ¢ OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMochepb»,  «3arps3HeHue
ruapocdepb», «3arps3HeHue nouBbl», «llapHukoBeii  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsIeMbIX pPACTEHUU M KUBOTHBIX KpacHoii
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUSA
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHUS MPOrPAMMBI IO OUOJIOTUH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYarON[MMUCS POCCUHUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4eHUIO  OHOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUW JUYHOCTA HA OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAAMIMN Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOECH
JEATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS MPOTPAMMBbI 10 OHMOJIOTHU JTOCTUTAIOTCS
B EIWHCTBE YYCOHOM W BOCIUTATEIIBHON JESITEIBHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, MPHUHATHIMU B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOT'O YBaKCHHS, OCPEKHOIO0 OTHOIIECHHUS K KYJIBTYPHOMY HACJICAUI0 U
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEW TO3WIIMECH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIMi, TIO3UTHUBHBIX BHYTPEHHHX  YyOEXJCHHH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, paCIIUPEHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTH B MPOILIECCE pealn3allii OCHOBHBIX HaNpaBJICHUU
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOT0 BOCTUTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINHA 00YUYAOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX MpaB M OOS3aHHOCTEH, YBaK€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TO3UIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JECUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHNS

c(hopMUPOBAHHOCTH POCCUUCKOU TrPa)KIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoauHy, CBOU S3BIK M KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIECIUIO U MaMITHUKAM IIPUPOIBI,
JNOCTVKEHUSM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYE€HHUS OWOJOTMU B TO3HAHMM 3aKOHOB
PUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAaHME JYXOBHBIX IECHHOCTEN POCCUIMCKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHWE JMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYMBOTO OyayIIEero;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHUN;

IMOHUMAaHHE 3MOLIMOHAIIBHOTO BO3ACHUCTBUSA JKUBOM IPUPOJBI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocmUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHUMAHWE U peanu3alus 3J0pOBOro M 0e30macHoro ooOpa3a >KHU3HU
(3mopoBoe  mUTaHUE, COONIIOJICHME TUTMEHUYECKUX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryispHas dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX NMPUBBIUEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUSs );

6) TPy10BOr0 BOCIIHTAHMSA:

FOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYIOJIHO0OHUE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON W COIMAIbHON
HaIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IMIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHSITh TAKYIO 1€ TEILHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peau30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHU U BCEH KU3HH;

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSA OKOJIOTHYECKON KyJIbTYpbl: MPHUOOPETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX TOCIEACTBUN s
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa SKOJOTMYECKUX MpoOJieM M IMyTel HX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETAaEMbIe TPH HU3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH TPOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHNUEM  (COOJNIOJIEHHE  MpaBWJI  MOBEJCHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHUCTEMAaX, OXpaHYy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJMYHUe PA3BUTOTO IKOJIOTHUECKOTO MBIITUICHUS, SKOJIOTHIECKON KYIbTYpHI,
OTIBITa TeSTENHbHOCTH DKOJIOTHICCKOM HAIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCA MMHU B IO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYCCKOMN NEATCTLHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJILTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATCIIBCKOW KYJIBTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukr OWOJIOTMU KaK HayKH, OCO3HaHUsA e poiu B
(GbOpMHUpPOBAaHUHN PAIMOHATBHOTO HAYYHOT'O MBIIIICHUS, CO3JaHHH IIEJIO0CTHOTO
NpeJICTaBlIicHUsT 00 OKpYKarolleM MHpE KaK O €IWHCTBE MPHUPOJIbI, YCIIOBEKA U
oOmecTBa, B IO3HAHMHM TPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEIICHUH IMPoOIeM
COXPaHCHHS PUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JJIi COBPEMCHHOW ITUBUIIM3AIINN:
oOecIieyeHUsT HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TEPCIICKTHBHBIX
OMOTEXHOJIOTUM,  CIMOCOOHBIX  pElIaTh PEecypCHble  MpoOJIeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJIa U3 II100aTBHBIX KOJIOTHUYECKUX MpoOiIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX pPEecypcoB M (GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWMOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW TPaMOTHOCTH oOyuarommuxcs, GpopMupyeMoi
IIPU U3YUCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS MJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOUIETO MUPA U MPOUCXOASAIINX B HEM H3MEHEHU,
yMEHHUE JeJaTh OOOCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAaydHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOW IEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHUIO U
caM000pa3oBaHWIO0, K aKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHWA MO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH MTOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMBbIe JJIsI (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYaArOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC TOHSITHUS, OTpakarollue
LETIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHelUupUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4yHbIH (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleoBaHue,  HaOMIOJCHUE,  HW3MEPEeHHE,  OKCIEPUMEHT W JIpyrue);
yHUBEpCaJbHbIe yueOHble JeUCTBUS (TTO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMU O0O0yYarouuxcs; CrIocOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCHIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OHWOJIOTMM Ha YpPOBHE CPEJHEr0  OOIIETO
oOpa3zoBanus y oOyuvatouierocs OyayT cGhOpPMHpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAJIbHBIC yUYeOHbIC ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUCOHBIC
NENUCTBHS, PETYJISTUBHBIE YyHHUBEpCaJbHBIE Y4YeOHBIC JICHCTBUS, COBMECTHAS
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHMSI IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbHBIMH
JEUCTBUSIMMU.

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITEIbHO  (OPMYJIIMPOBAaTH M aKTyaJlU3UpoOBaTh  IpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCITOJIB30BaTh IPU OCBOSHHWHM 3HAHWUW TPUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIECHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh UX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIPENENATh IeNH JACATEILHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUH HX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYCCKUE MOHATHUS JUIs 0OBSICHEHUS (AKTOB M SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABJISTH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MOJICJIbHEIC CpeacTBa JUIST IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHUU B M3y4aeMBbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTHBOPEYHMH  PA3HOTO  pPOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWMHUPOBATL W  BBHINOJHATH pabOTy B YCIOBHSX  PEATbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH Y4EOHO-HCCIEA0BATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3a]1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalUH, NPeoOpa30oBaHUI0 M NPHMCHCHHIO B Y4YCOHBIX
CUTYaIlUIX, B TOM YHCJIC TIPHU CO3/IaHUN YUYeOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHOH TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3aJadydl B 00pa3oBaTEILHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH IPUYMHHO-CIICJCTBEHHBIC CBSI3W W aKTyalW3UpPOBaTh 3ajaudy,
BBIJIBUTATh THIIOTE3y €€ pEIICHHs, HAXOIWUTh apTyMEHTHI IS JTOKa3aTebCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TONYYCHHBIE B XOJC pEIICHUS 3aJa4yd  Pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTH 3HAHHUS B IO3HABATEIBHYIO M MPAKTHYECKYIO0 OOJacTU
KU3HECSATSIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3aJ1a4H, JOMYyCKAIOIIHUE aJTbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JUTEpatype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHATH3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHGOpMaIlUU, HEOOXOIUMOMN JJIsl BHITIOJHEHUS! y4eOHBIX
3ajay;

NpPHOOPETaTh OIBIT KCIOJIB30BaHUSA WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpaTh  ONTHMAIbHYI  (GOpMYy  TIPEICTaBICHUS
Oounonornyeckoit mHGopManuK (CXeMbl, TpadUKH, THArPAMMBI, TAOJIUIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCcTBE CpeACTBA mpu padbore C
Ouojornyeckoil WHQpOpMaNuel: TMPUMEHATh XHUMHYECKUE, (U3HUECKHE U
MaTeMaTHYEeCKHUe 3HAKUM U CHUMBOJIBI, (HOpMYJbl, a00peBUaTypy, HOMEHKJIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIO3HABaHUSA M 3alIUThl  WHGOpPMAIWH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOT€ WJIM TUCKYCCHUHU TIO CYIIECTBY OOCyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIHHO BBIMOJHEHUsS TpejiaraeMoi
3a/layu, YYUTHIBATH MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKA JPYTUX YYACTHHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHSA, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOaMu OOIIEHUST W B3aMMOJICHCTBUSA, TTOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBHIYyTHHOU
paboThI TIPH PEIICHUN OMOJIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JIEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M Ka)XJOTO yYACTHUKA KOMAaHJIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJIEM C TMO3ULMU HOBU3HHBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsX, TPOSIBISTH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHHe YHHBEPCAJIBLHBIMU PeryJIsiTHBHBIMH J€iiCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHWUW I1I€JIeBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX U MOCTYIKAax MO OTHOIIEHUIO K WBOUW MpPHUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh [MO3HABATENIBHYIO JEATEIIBHOCTD, BBISABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1adyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PEIICHUS NpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HABBIKAMHU  TIO3HABAaTEIbHOW  pedieKCMM  Kak  OCO3HAHMS
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PeIICKCUU IJISi OIEHKH CUTYaIlMH, BhIOOpa
BEPHOI'O pELICHNS;

YyMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIIEHUA IO HUX
CHIKECHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JAPYIMX IIpU AHAINA3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapTryMEHTBl JAPYTMX IpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU JPYTOro YeJIOBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3ynbTaThl OCBOEHMSI COJEpkKaHUsA Y4eOHOro mpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHbI Ha oOOecreuyeHue
npodunbHOro  oO0yueHus  oOydarommxcs  Ouonmorud. OHM  BKIIIOYAIOT:
crienududeckue st OMOJOTHN HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUHN 1O
OCBOCHUIO, UHTEPIIPETALIMA U TIPEOOPa30BAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUW U MX NMPHUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI TI0
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHUsS ydyeOHoro mpeamera «buonorusi» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECTe U pOJM OHUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHUU  3aKOHOB  TPHUPOABI W  pEHIeHUH  TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEe CHUCTEMOH OWOJOTMYECKMX 3HAHUH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolue OUOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIETKa,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPETyJslHs, CaMOBOCIPOU3BEICHHE,
HACIIEJICTBEHHOCTh, MU3MEHUYMUBOCTb, POCT M Pa3BUTHUE), OMOJOTMYECKUE TEOPUHU
(xnerounas teopus T. [lIBanna, M. llneiinena, P. Bupxosa, xpomocomHasi Teopus
HacnencteeHHoct T. Moprana), ywyenuss (H. WM. BaBuioBa — o0 ueHrpax
MHOTOOOpas3usi M  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTeHUM),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICTUICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacieaoBaHuss ['. MeHzensa, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MPUHLHATIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYyYHOIO TO3HAHUSI, HUCIIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT H
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB M CHCTEM
OpPraHOB pAacTEHUHl, >KUBOTHBIX, YEIOBEKa, MPOIECCOB IKUIHEACITEIHLHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTHYECKUX
MPOLIECCOB: 0OMEHa BewecTB (MeTaboau3M), MpEeBpallleHHus] SHEPTUH, OpPOKEHUs,
aBTOTPO(GHOTO U reTepoTpOPHOrO TUIIOB MUTAHUSA, (POTOCHHTE3A U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeToreHe3a, IMOpHUOoreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
pa3sMHOXEHUS,  WHIUBUAYATHHOTO  pa3BUTHS  opraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXKIYy OpPraHOMAAMH KIETKH H HX
(YHKIHMSIMH, CTPOSCHHEM KIIETOK pa3HbIX TKaHEH MW WX (QYHKIHAMH, MEXIY
OpraHaMd W CHCTEMaM{ OpTraHOB y pAaCTCHMIA, XKMBOTHBIX W YEJOBEKa M WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OPraHOB W HMX (QYHKIHMSIMH, MEXKIY dSTarmamu
oOMeHa BeIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTamlaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTHIIOM W (DEHOTHIIOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTAHUS;

YMEHHE BBISIBIIATH OTIUYUTEIbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KA3aTEeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEeMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJOTUYECKUE 3a7a4t, BRISIBISTh IPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXY UCCIIEAYEMbIMU OMOJOTUYECKUMH TIPOIIECCAMU U SBJICHHUSIMHU, JEaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia mpu pabore ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh X IKCIECPUMEHTATHHBIMU
cpeacTBamu, (GOopMyIHpysS Lelb HCCIEAOBAaHUS, aHAIM3UPOBATH IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE Yy4YacTBOBaThb B y4e€OHO-HCCJENOBATENbCKONW paboTe mo OHOJIoruw,
HKOJIOTUM W MEIUIIMHE, NMPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJIY4YEHHBIE  pEe3ylbTaThl HAa  yYEHHYECKHX

KOH(EPEeHIIHSX;
YMEHHE OIEHWBATh OSTUYECKHUE AaCIMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmacti  OWONOTMM W  MEIUWIMHBI  (KJIOHHPOBaHWE,  HCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHUE T'€HOMAa W CO3JIaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oynyiieid mnpodeccuoHanbHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTHH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOr0 XO3MCTBA, MUIIEBONW MPOMBIILICHHOCTH, YTIYyOJISITh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOrMYeckoro oOpa3oBaHHMS B OpraHu3alusaX CpeAHEro
po¢heCCUOHANIBLHOTO U BBICIIIETO 00pa30BaHuUs.

[IpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOoro mpeamera «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECTe€ W PO OHOJIOTMU B CHUCTEME
€CTEeCTBCHHBIX HayK, B (OPMHUpPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa, B TMO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUH SKOJIOTHYECKHUX
npo0JieM 4YelloBEYeCTBA, a Takke B PEHIEHMH BONPOCOB PalMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHHE BIIAJIETh CHCTEMOW OHOJOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
ONpeJeieHHs] M TMOHHMMAaHHUE CYIIHOCTH OCHOBOIIOJIATAIOIMINX OHOJOTUYECKHUX
TEPMUHOB M TMOHATUN (BUI, PKOCUCTeMa, Ouocdepa), OMOIOTHYECKHUE TEOPUU
(aBomrononHas teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPHUS SBONIOIUN), YUCHUS
(A. H. CeBeprioBa — 0 myTsX W HampaBjeHusx sBoironnu, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apojsimeBoro cxonacrsa K. M. bapa), mpaswra (Muaumyma . JluGuxa,
AKOJIOTUYECKON MHUpaMUIbl SHEPruM), TUnore3bl (rumote3a «mupa PHK» V.
I'unGepra);

YMEHUE  BJAJETh  OCHOBHBIMM  METOJaMH  HAy4YHOro  IIO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HabOIIOJIeHHe, HKCIEPUMEHT), CIIOCOOaMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCIATh CYIIECTBEHHBIC TPU3HAKUA: BHUIOB, OHOTEOICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETo, IBIKYIIETO U Pa3pbIBAOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYIIUX CHUJI IBOJIONMH HA T€HOMOH/ MOy,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOWTaHusl, YepeIOBaHUSI HANPABICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aUMOCBS3M MEXKIY MPOLECCAMHU HBOJIIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3IMYHBIX HKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K cpele OOuTaHMs, aOMOTUYECKUX U OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBS3€H OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME AapPTyMEHTBI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JUIsI JOKA3aTEeJIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CPEIIbl OOUTaHUS, STUHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pa3wsi BHUIOB U
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHE PeIlaTh OMOJOTUYCCKUE 3aa9H, BBISIBIISTH IPUYHMHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJOTHYECKUMH TIPOIIECCAMHU U SBICHHUSIMHU, JEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh MX IKCIICPUMCHTATLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBaHUs, aHAIM3UPOBATH TOJTyYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-HCCIIENOBATENIbCKON paboTe 1Mo OHoJoTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAy4HBIX OOIICCTB, U
NyOJIMYHO  TPEJACTABIATH  IOJYYCHHBIC  PE3yJbTaThl HAa  YYCHUYCCKUX
KOH(epeHIIHsX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O TPOUCXOKICHUU KU3HH, YeIIOBEKa
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0ax MpenoTBpalleHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oyaymieil mpodeccruoHanbHON
JESTEIBHOCTH B 00JACTH OMOJIOTUHU, SKOJIOTUH, TIPUPOIOTIONB30BAHMS, MEUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHH, CEIBCKOTO XO35SHCTBA, MHUIIEBOM
IPOMBIIJIEHHOCTH, YIAyOJsTh TMO3HABAaTEIbHBIM HWHTEPEC, HANpPABJICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun W TPOJODKEHUE
OMoJIOruYecKoro oOpa3oBaHUs B OpraHU3AIUSIX CPEIHETO Mpo(ecCHOHATBLHOTO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Koau4uecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoTbl pecypens
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI M UX U3YyUCHHE
3 Buonorus xiretkn 0.5
4 XuMHYecKasi OpraHu3aIys KICTKH 10
5 Crpoenue 1 pyHKIIUN KIETKH 8
5 OOMeH BeleCcTB U MpeBpalleHue SHEPTUU B 9 1
KIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIIETKA 6 1
Ctpoenue u pyHKIIMH OPraHU3MOB 17 15
10 Pa3MHOkeHUE ¥ pa3BUTHE OPraHU3MOB 8 15
1 I'eneTnka — HayKa O HAaCJIEICTBEHHOCTU U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJICJICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6
14 ['eneTuka yenoseka 3 0.5
15 Cenexuus opraHu3MoB 4 1
16 buoTtexHonorus U CHHTETUYECKas: OUOJIOTHS 4
17 PesepBHoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102

13




11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
Ne /i HanmeHoBaHMe pa3ie/10B H TEM Kourponspe | Tpakrieckue (uudgposbie)
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypen
1 3apokIeHNE U PA3BUTHE YBOJTFOIIHOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
2 MukposBontonus U €€ pe3ybTaThl 14 2
3 Maxpo3BOJTIOIHUs U €€ pe3yJbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHE KU3HU HA 15 15
3emite
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTCHE3 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOIIECHHUSAX
6 OpPraHW3MOB M HaJIOPraHU3MECHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
7 Opranu3Mebl U cpeia OOMTaHUS 15
8 DKOJIOTHS BUJOB ¥ MTOMYJISIIUN 0.5
9 DKoJorusi coo0I1ecTB. DKOJIOTUYECKUE 12 05
CUCTEMBI
10 buocdepa — rmodanpHas s3xkocucTemMa
11 UenoBek U OKpyKarolias cpeaa
12 PeszepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrponubie | - Hpaknirieckie u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl pecypens
1 Buonorus kak KOMIUIEKCHas HAyKa M KaK 1
4acTh COBPEMEHHOT0 OO0IIecTBa
JKuBble cucTemMbl U HX CBOMCTBA 1
YpoBHEBas OpraHU3aIis )KUBBIX CHCTEM
4 WcTopust OTKPBITHS ¥ H3y9EHUS KIICTKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM U KJIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «3yueHne MeTo10B KJIIETOYHOM OHOIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepennranbHOe EHTPU(YTUPOBAHHE,
[T1IP)»
6 XUMUYECKUH COCTaB KIETKH 1
7 MunepasnbHbI€ BEIIECTBA KIETKH, UX 1
Ouonoruyeckas poiib
OpraHuyeckue BeIecTBa KIETKH — OeIKH.
3 JIabopatopHas pabota «OGHapyxeHue 1 05
0€JIKOB ¢ IOMOIIBIO0 KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, knaccupukanus U GyHKIUU 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YIJIEBO bl

1 Oprannyeckue BemecTBa KIeTKH —

JIUTTHTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHast pabota «MccrnenoBanue 05
HYKJIEMHOBBIX KUCIIOT, BBIICJICHHBIX H3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pynkunu AT®. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPUIITOMUKH, TPOTCOMHKH

15 MeTomp! CTPYKTYpPHO# OHMOJIOTHH

16 Tune! kierok. [IpokapruoTnyueckas KieTka
CtpoeHne 3yKapuOTHYECKOU KIIETKH.

17 [IpakTuueckas padborta «M3ydeHue cBOMCTB 0.5
KJIETOUHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KICTKHA
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [Ipaktuueckas pabora «3ydyenue 05
JIBUKEHUS ITUTOIIA3MbI B PACTUTEIbHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, TacTuAbl. JlabopaTopHas 05
pabota «/ccrnenoBanue mia3mMoinsa u '
JeTNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOU/IbI KIETKH

22 Crpoenue u pyHkuuu spa




23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KJIETOK Pa3IMYHbIX
OpPraHM3MOBY

0.5

24

ACCUMWITSIIAA ¥ TACCUMUIISALINS — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydenune KaTaTuTHYECKOW aKTUBHOCTH
(hepMeHTOB (Ha puMepe aMuiIasbl WK
KaTajasbl)»

25

depMEeHTATUBHBIN XapakTeP peakunui
KJIETOUHOTO MeTabonu3ma. JlabopatopHas
pabota «M3ydyeHue hepMeHTATUBHOTO
paciienieHus NepOKCUIa BOJIOpPoa B
PacCTUTENIbHBIX U )KUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOpHI U OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII THIT 0OMEHA BEIIECTB

28

dotocunTes

29

XemocuHnres. JJaboparopnas padbota
«CpaBHeHHe npo1ieccoB POTOCUHTE3A U
XEMOCHHTE32»

0.5

30

AHa3poOHbIe OpraHnu3Mbl. Buibl OpokeHuUsI.
Jlaboparopnas pabota «CpaBHEHHE
MPOLIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIEC OpraHU3MBbI. JTambl
HHEPreTHYECKOro oOMeHa

32

DHeprust MeMOpaHHOTO IpaeHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakiiun MaTpuyHOTO CHHTE32
34 Tpanckpunuus — Marpuussiid cuate3 PHK
35 Tpaucasus u e€ dTarsl
36 Konnposanue amuHokucnort. Pons
pubocom B OnocuHTe3€e Oenka
37 Opranuzanys reHomMa y MpoKapuoT |
JYKapuoT
38 MonexyssipHbIe MEXaHU3MBI YKCTIPECCHU
TCHOB y DYKapHuOT
Bupycsl — BHEKIIETOUHBIE ()OPMBI KU3HH U
39 obOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3taHue MOJEIU BUPYCa»
40 Bupychsle 3a0051eBaHus YeOBEKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHosorny B OMOJIOTAN U MEULIMHE
42 JKU3HEeHHBIN UK KJIIETKA
43 Martpuunslii cuare3 JJHK
Xpomocomsl. JJaboparopHas paborta
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»
45 JleneHue KIIETKH — MHUTO3
Tumne! kieTok. KaprokuHes v IUTOKHUHES.
46 JIaGopatopHas pabota «HaGmoneHue 05
MUTO32a B KJIETKaX KOHUYMKa KOpeIIKa JyKa
(Ha TOTOBBIX MHUKPOIIpENIapaTax)»
47 Perynsius >Ku3HEHHOTO IIUKJIA KIIETOK




48

OpranusMm Kak eIuHOE LEN0e

Txanu pactenuit. JlaboparopHnas padora

49 . - 0.5
«M3ydenue TkaHell pacTeHHI»
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlabopatopHnas paboTa «M3ydyeHune TkaHeH 0.5
KHBOTHBIX)
Opransel. Cuctemsl opraHos. JJabopaTopHas

o1 pabora «M3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBM>KEeHUE OPraHU3MOB

54 [Intanue oprann3MoB

55 [MuTaHne O3BOHOYHBIX )KHBOTHBIX.
[MumeBapuTenbHast CHCTEMa YeJIOBEKA

56 JIpIxaHue opraHu3MOB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeoBeKa

58 TpaHCHOpT BEIIECTB y OpraHU3MOB

59 KpoBeHocHast cucTeMa o3BOHOYHBIX
KHUBOTHBIX U Y€JIOBEKa

60 Brigenenue y opranuzmMoB

61 3amura y opranu3MoB

62 NMMyHHas cuctema JenoBeka

63 PaznpaxxuMocTb 1 peryasnus y
OpraHu3MoB

64 I'ymopanbHas peryasius u SHIOKPUHHAS

CHUCTEMA JKMBOTHBIX U YCJIOBCKA




65

DopMbl pa3MHOXKEHUSI OPraHU3MOB

66

[TosoBOE pazMHOKEHHE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK. JJaGoparopHas pabora
«M3yueHune cTpoeHus MOJOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPEIapaTax»

0.5

69

WNHmBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'EHE3

70

3akJiajika OpraHoB U TKaHEH U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BUTHUEC )KUBOTHBIX.
JlabopaTtopHas paboTa «BrisiBIeHNE
MPHU3HAKOB CXOJICTBA 3aPOIBIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHuE U pa3BUTHE PaCTCHUH.
Jlaboparopnas padora «CTpoeHHE OPraHOB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3BUTUA
TCHCTUKHU KaK HAYKH

74

OcCHOBHBIE IOHSTHS U CUMBOJIbI T€HETHKHU.
JlaGopaTtopHnas pabdota «Jlpo3oduia kak
00BEKT FeHETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HaCJIEJOBAHUS
pU3HAKOB. MOHOTHOpUIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHue pe3yabTaToB MOHOTHOPUIHOTO
CKpeLIMBaHus y Apo30(uisr"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBEI MOHOFI/IGPI/I[[HOFO

76 1
CKpEIUBAHUS
77 Amnanusupyrouniee ckpeuuanue. Henonxoe 1
JOMUHUPOBAHHE
JuruOpuiHoe CKpeIuBaHHeE.
78 [Ipaktuueckas padota «3ydyenue 1 05
PE3yIbTATOB TUTHOPHUTHOTO CKPEIIUBAHUS '
y ApO30(HITBI
79 [{utonornyeckre OCHOBHI TUTHOPUTHOTO 1
CKpCIUBAHUS
80 CueruieHHOE HaclieI0BaHNE TIPU3HAKOB 1
81 XpOMOCOMHasi TEOPHS HACIIEICTBEHHOCTH 1
82 I'eneTuka mona 1
83 T'eHoTHI Kak €JIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 MN3MeHunBOCTh MpU3HAKOB. BubI 1
H3MEHYMBOCTHU
86 MoaudukanmoHHas K3MEHYHBOCTh 1
BapuannoHHBIN psil v BapyaIllMOHHAS
kpuBas. JlaboparopHas padoTa
87 «MccnenoBanne 3aKOHOMEPHOCTEH 1 05
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. '
[TocTpoenue BapUallMOHHOTO psija U
BApUALIMOHHON KPUBOW»
88 ['eHOTHIIMYECKAS U3MEHYHUBOCTD. 1
KomOuHaTBHAsI K3MEHYHUBOCTD
89 MyranroHHasi ”3MEHYHBOCTb. 1 0.5




[IpakTuyeckas paborta «Myramuu y
po30¢uiIsl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTH MYTaLlMOHHOTO TIpoLiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoseka. [Ipaktudeckas pabora
«CocTaBlieHHE U aHATN3 POJIOCIOBHOM

0.5

92

Meto sl METUIIMHCKON T€HETUKHA

93

3HaueHne MEIUIIMHCKON I'€HETHKYU B
Hpe)IOTBpaHIeHI/II/I N JICHCHHUU T'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE IIOHATHUSA CCJICKIINU.
JlaGopaTtopHnas paboTta «3ydeHune copToB
KYJIBTYPHBIX PACTEHUH U TIOPO JOMAITHIX
YKHBOTHBIX)

0.5

95

MeTopl CeNneKIIMOHHON paboTHI.
JlabopaTtopHas padota «3y4ueHrne MeTo0B
CEJICKITUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNIeKIIUM PACTEHUI U
KUBOTHBIX. [IpakTHueckas paboTa
«IIpuBUBKa pacTCHHI»

97

COXpaHCHI/Ie, HU3YUCHHUC U UCIIOJIb30OBAHHUC
TCHCTUYCCKUX PECYPCOB

98

buoTtexHonorusa kak HayKa U 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquI/Ie 00BEKTOB OMOTEXHOIIOTHH

0.5

99

OCHOBHbBIC HAIPABJICHUSI CHHTETUYECKO M
OHOJIOTHH




100 XpOMOCOMHAsI U TeHHAsI HHXKEHEPHUs 1
101 MeaunuHcKue OMOTEXHOIOTHHI 1
102 PesepsHbiit ypok. IloBTOpeHue, 1
000011IeHNEe, CHCTEMATH3ALIMA 3SHAHUN
BILEE K
OBIII OJIMYECTBO YACOBIIO 102 135

[TPOTPAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tewma ypoka Bcero Konrpobtibie | Ilpaknirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypen
1 OodmonmonHas Teopus Y. /lapuna 1
9 JIBM>KyIIE CUITBI 3BOJIFOLIMHA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHNEe, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKOM TEOPUH 1
SBOJIIOLIUU
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MAKPOIBOJIIOLUS
6 [omynsimus — sneMeHTapHas eIMHUIA 1
ABOJIIOLIUU
3aKOH reHeTU4YeCKOro paBHoBecus Jx.
7 Xapau, B. Baitn6epra. Jlaboparopnas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eif 0THOTO BUIA»
8 DnemeHTapHbIe (PAKTOPHI ABOITIOIHUH 1
9 D¢ ekt ocHoBaTens. dpdext 1
OYTBIJIOUHOTO TOPIBIIIKA
10 Murpanyu. M305s10uu Oy simin: 1
reorpaduueckas, Ouojgormueckas
11 EctecTBeHHBII 0TOOP — HaNpaBISIONINiA 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tprucroco6IeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIHH.
JlabopatopHnas padota «3yuenue
apoMop(}030B 1 MO TATITAIINHI Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumepsl npucnocoOIeHnid y OpraHu3MoB:

Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas padota «IIpucmocobienns
OpPraHu3MoOB U UX OTHOCHUTCIIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpykTypa.
JlabopaTtopHnas pabota «CpaBHEHHE BUJIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue Kak pe3ynbTaT
MUKPO3BOJIIOLUI

18

CBs3b MHUKPOISBOIOLIUHA U SITUAEMHUOJIOTHA

19

MaKpOI)BOJ'IIOI_[I/IH. ITaneonTomornueckue
MCTOJbI U3YUCHUS 5BOJIFOIUN

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIMH

21

3M6pI/IOJ'IOFI/I‘-IeCKI/IC U CPAaBHUTCIIbBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHUA
9BOJIFOITNH

22

MOJ’ICK}UIHPHO-I‘GHGTI/I‘ICCKI/IG,
OMOXMMUYECKUE K MATEMAaTHUCCKHIE




MCTOJbI U3YUCHUA 5BOJIIOIHNA

23 OO0mre 3aKOHOMEPHOCTH IBOJTIOIHH
24 AnantuBHas paguanus. HepaBHOMEpHOCTD
TEMIIOB HBOJIIOIMH
o5 Hay4nble TMIoTe36! IPOUCX0KACHUS
KU3HU Ha 3emiie
%6 JloHay4HBIE TIPEICTABICHUS O 3aPOXKICHUH
KHU3HU
7 OCHOBHBIE 3TaIlbl HEOPraHUYECKON
SBOJTFOIIAN
28 I'umoTe3sl 3aposKICHAS )KU3HU
Hctopust 3emMii 1 METOABI €€ N3yICHHUS.
29 JlabGopaTtopHnast padota «M3ydeHue u 05
ONMCAaHNE UCKOIIAEMbIX OCTATKOB APEBHUX
OpPraH13MOB»
30 HauanbHble 3Tansl OpraHnuecKon
9BOJIIOLIUU
31 DBOJIIOIHS DYKapHUOT
OCHOBHBIE 3TaIlbl HBOJIIOLUH
32 pactutenbHoro mupa. [Ipakrudeckas 05
pabora «M3yyenue ocobeHHOCTEH '
CTPOEHUS paCTEHUH Pa3HbIX OTIEIOB)
33 OCHOBHBI€ 3Tarbl YBOJIOLHIH )KUBOTHOTO
MHpa
OBoumonus KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe %u3HU Ha 3emiie 10 3paM U




nepuoam

MaccoBbie BBIMUPAHUA — SKOJIOTHYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbI IKOJIOTMUECKUI KPU3HC, ET0
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpPraHHYECKOTO
MIPOIILIOTO

39 OCHOBHBIE CHCTEMATHUECKUE TPYIIITHI
OpraHm3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTure npeacraBieHuii o
MIPOUCXOKICHNHN YeIOBEKa
Mecto yenoBeka B CUCTEME
opranuueckoro mupa. JJabopatopHas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeIOBeKa, CBSI3aHHBIX C
MPSIMOXO0KICHHEM)»

43 JIBIKyIIIME CUJTBI aHTPOIIOTEHE3a

44 CooTtHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

45 OcHOBHBIE CTaJIUU AHTPOIIOTEHE3a

46 [TaneoreHeTrka 1 najaeoreHOMHUKA

47 DBOJTIONNS COBPEMEHHOTO YeIoBeKa
UYenoseueckue packl. [IpakTnyeckas

48 paboTa «3ydueHue 3K0I0rHueCKIX 0.5
a/IanTalui 4eJIoBeKay

49 MeXIUCIUTUTHHAPHBIE METOIbI

AHTPOIIOJIOTUN




50 3apokIeHre U pa3BUTHE IKOJIOTUN 1
Mertompl sxosioruu. JlaboparopHas padorta

51 «3ydeHne MeToJ0B IKOJIOTHUECKIX 1 0.5
HCCIEI0OBAaHUIN

59 3Ha4YeHNE FKOJIOTUIECKUX 3HAHHUM JUTS 1
9eoBeKa

53 DKonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 skoJoruueckuit haktop. JlabopaTopHas 1 05
paborta «BpisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuotuueckue akropsl. TemnepaTtypa
KaK KOJOTUYECKUHA (PaKTop.

55 JlaboparopHas paboTa «BbIsBICHHE 1 0.5
MPHUCTIOCOOJICHUI OPraHU3MOB K BIUSTHUIO
TEMITEPaTypPhD»
AobuoTtrueckue pakTopsl. BiaxxHOCTB Kak

56 sKoJIorn4eckuii paktop. JlaboparopHas 1 05
paboTa «AHaTOMHUYECKUE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buomorudeckue puTMbI 1

59 JKuznennsie GopMbI OpraHu3MOB 1

60 buoTtnueckue hakTopbl 1
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI

61 JUI CYIIECTBOBAHMSI OPraHU3MOB B CpPEIE 1
obutaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKU 1




MomyJrsinun

OcHOBHBIC IOKA3aTCIN MOIMYJIALIN

63 YHCIIEHHOCTb, INIOTHOCTH, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:

64 POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAITUN

65 DKoJIOTHYECKast CTPYKTYpa TOMYJISIIUH

66 JlnHaMuKa TIOMYJISINAN U €€ PerysIus

67 KpuBbIe pocTa YMCICHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKast HUIIla BUAA.

68 JlabopaTtopHnas padota «IIpucmocodienus 0.5
CeMsSIH PacTEHHH K PacCEIICHUIO

69 Bun xak cucrema nomyssiui

70 3aKOHOMEPHOCTH ITOBEICHUS U MUTpAIAN
YKHBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHUOIIEHO3

72 JKocucTeMa KaK OTKPBITasi CHCTEMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE TIOKa3aTEJIA IKOCHCTEMBI

75 DKOJIOTUYECKUE MTUPAMUIBI

76 N3menenus cooOI1ecTB — CyKIIECCUU

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. IKOCUCTEMBI MOPEH M OKEaHOB

78 [IpupoaHbIe 5KOCUCTEMBI. IKOCHCTEMBI




TYHJIP, JIECOB, CTEIIEH, IIyCThIHb

79 AHTPOTIOT€HHBIE IKOCHUCTEMBI

80 YpboakocucreMmsl. [IpakTudeckas pabora 05
«3yueHue u onrcanue ypooIKoCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMHUPOBAHHMS

81 OCHOBHBIX B3aNMOJICHCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3MBbI BO3EHCTBUS 3arPSI3HEHUN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCHUCTEMHOM YPOBHSX

83 buocdepa — obuierianerapaas 0001049Ka
3eMim

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
orochepsr

36 KpyroBopoTs! BeecTs u
OMOTre0XUMHYECKUE LIUKIIBI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBocTh OHochepsl

89 DKOJIOTHYeCKUEe KPU3UCHI U UX IPUUUHBL

90 BosneiicTBue uenoBeka Ha 6uocdepy

o1 AHTpPOIIOTEHHOE BO3ACUCTBHE HA
pPaCTUTENBHBIN U )KUBOTHBIM MUD

92 Oxpana npupoisl

93 OCHOBHBIE IPUHIIUITBI YCTOHYHUBOTO




Pa3sBUTHUA YCIIOBCUYCCTBA U IPHUPO AbL

PanmonansHO€ pUpPOI0TIOIE30BaHUE U

94 COXpaHEeHHE OMOJIOTUIECKOTO 1
paszHooOpa3us 3emiu

95 O606menne o Teme «MUKPOIBOIIONMS U 1
e€ pe3yabTaThD»

96 O6061menue no reme «Makpo3BOITIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no Teme «IIponcxoxaenue u 1
pa3BHUTHE )KU3HU HA 3eMIIE»

98 O6061mmenue no reme «lIpoucxoxnenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06o01menne o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue o TeMe «OpraHu3Mbl U cpeia 1
oOuTaHUs»

101 O606H.[6HI:I€ o TeMe «DKOJIOTHS BUIOB U 1
TIOTTYJISIITHIA

102 O6o6menue o Teme «brocdepa — 1
ryi00aIbHAsI SKOCUCTEMa))

OBLIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* buonorus. buonorndeckue cucTeMbl U MPOIIECCHI; YITyOaeHHoe oOyyenue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « MOl MHEMO3HNHA »

* buonorus. buonornyeckue cucteMbl U IPOLIECCHI; YIiydsieHHOe oOyueHue, 11
knacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYCHHOM

oTBeTCTBeHHOCTHIO « MOl MHEMO3HNHA »

METOANYECKHUE MATEPHUAJIBI IVIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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