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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebuomy npeamery "buosnorus” (naiee - OMoJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yuebHoro mnpeamMera «bruosorus» U OCHOBHBIX MOJOXEHHN (heaepanbHON paboyeil mporpaMmel
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBeHHO-HAyYHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM muddepeHnnanuu o0y9IeHusl Ha YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX TPEAMETOB JOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE pPEIICHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcsds M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEW, MEIUIIMHOW, HKOJOTHEH, TMCUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TMpEAMETHOE COJAEpKaHHe, €ro CTPYKTYpUpPOBaHHE IO pa3jeiaM U TeMaMm,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3pACTHBIX 0cOOeHHOCTeN oOydaromuxcs. B mporpamme mo OHOJIOTHHM pealn30BaH MPUHIMIT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJIEHUS, MPEJICTaBICHUH O 3I0pOBOM 00pase *KHU3HU, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOW cpeme. B mporpamme mo
OMOJIOTMHM TakKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K MUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEIMETHBIM M IMPEIMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buosorus» Ha ypoBHE CpeAHEro OO0IIero oOpa3oBaHHUs 3aBEpIIacT
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
SMOpPHUOJIOTUH U OMOJIOTUU PA3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJOTHH, HBOJIOLUOHHOIO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
By3ax M OpraHHu3alusax cpeaHero npodeccuoHaibHOro oopazoBanusa. OCHOBY €ro COJAep KaHUS
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYJarOT pa3BUTHE. Tak, pacIIMPEHbl U YIITyOJIECHBI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YelIoBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JIOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOTO XapakTepa, KOTOPbleé MOKHO HCHOJBb30BATh KaK OPUEHTHUPHI IS
nocienyouero Beibopa npodeccun. Bo3moxkHa Takxke WHTErpanus OHOJIOTMYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYYEHHBIMH O00YYaIONIUMUCS IPU U3YUeHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLIMOHHBIN MOAXOAbI K M3ydeHUio Ouosoruu. CoriacHo UM, HU3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpasus
wianetsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun yenoseka. B 11 kacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI DKOJIOTUU U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JIEKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4yHON KapTHHBI MHMpa, 3HAHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, NMPUKIAJHBIX acCHEKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTHS M HOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUUTENIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKAHUHU MTPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX M 3KOJIOTUYECKUX MTPOOIIEM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOTo paHra M NpHoOpeTeHne YMEHHI HCI0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIONUX 3a/1ay:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIFOIIMUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIHs, BU],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
UCCIIEIOBATEIbCKUMH METOJaMH OMOJIOIMUECKUX HayK (MOJIEKYISPHOM M KJIETOYHOM OHOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHU B JsabopaTtopuu U B mpupone (HaOmoJeHue, U3MEpeHHe,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO HHPOPMALIKIO; TIOIH30BATHCSA OMOJIOTHYECKONW TEPMUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJOTMM W  COLIMAJIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENBHOCTU 110 OTHOIIEHHIO K OKpY)KaloUled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAlOIIUX JIoJiel; OOOCHOBBIBATH M  COOJIOAATH  MEphI
npoduIakTUku MHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEACHUS B MPHUPOJE U OOecTieueHus
0€30MacCHOCTH COOCTBEHHOM KM3HEIESTEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAayudHble OTKPHITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y O0YYAIOUINXCS MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHYECKOTo HUCCIEeI0BaHMs, MPOBEICHUS



OKCIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus OWOJOTHYECKUX 3a4ad, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPUPOJE; MHTErPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHHUU COOCTBEHHOI'O 3J0POBbSl U 3J0POBbsl OKPYXKalOIIMX JItoJel (coOntoneHus mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BBIYAHBIX CUTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBUH JJIi OCO3HAHHOIO BbIOOpa OOyYalOUIMMUCS WHJIUMBUIAYAIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OO0uee 4yKMcno 4acoB, OTBEJIEHHBIX Ha M3yuyeHUE OMOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE B
cooTBeTcTBUU ¢ yueOHbIM Tu1anoM MBOY "COI Ne 28 ¢ yriyGieHHbIM U3y4€HUEM OTEIbHBIX
npenMeroB uMeHn A.A.Yraposa", cocraBnser 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B
Heneno), B 11 kimacce — 136 gacoB (4 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX (OpM, METOIOB M  CpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PHUKU €ro COJAEpKAaHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruuyeckoro oOpa3oBaHMsI B OpraHHU3alUSAX CPEJHEro MpOo(GECCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s3aTeNbHBIM YCIIOBHEM MPU OOYYCHHH OMOJIOTUM Ha YIIIyOJEHHOM YpPOBHE SIBIISETCS
MPOBEACHUE JTA0OPATOPHBIX U MpaKTHYECKuX pabdoT. Takke ydacTue oOy4aromuxcs B
BBIMIOJIHEHUM TPOEKTHBIX U y4eOHO-HMCCIENOBAaTEIbCKUX paboT, TeMaTWKa KOTOPBIX
ONpENeNsAeTCsl YYUTENIEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOJHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemMeHHass OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas wictopusi pa3BUTHSI OHMOJIOTHH.
buonoruveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
[IOMCKOBBIE HAyYHbIE UCCIIEOBaHMsI B OMOJIOTUH.

3HaueHue Owoyiornu B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJOTMM B TPAKTUYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, W. II. IlaBnos, M. WM. Meunukos, H. W. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, J1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CuctemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonoruu. CBONCTBA )KMBBIX CHCTEM: €TUHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3allid >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KIE€TOYHBIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, m3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alUH.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
JKCIIEPUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. [lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonsarue BoIOOpKU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYECKHEe CHCTEMbI»,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

O6opynoBanue: 1abopaTopHoe 000pyI0BaHUE AJIsl TPOBECHUS HAOTIOACHUI, U3MEPEHU,
SKCIIEPUMEHTOB.

IIpakTHyeckass padora «Vcnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTonsl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIMHUS, XpomaTtorpadus,
anektpodope3, METoJ MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KIemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CBETOBOIl MHUKPOCKOM», «DIEKTPOHHBIH MHUKpOCKOM», «lcropus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, XKUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOrMu (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MuHepanbHbIe BELIECTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moisiekynbl. IlepBuuHas cTpykTypa Oeika, HMenTHIHAs
CBsA3b. BTOpuuHas, TpeTuuHas, 4eTBepTHYHas CTPYKTypbl. JleHarypamus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, AWcCaxapuabl, OJWTOCaxapuabl W Tojucaxapuasl. OOt
IJIaH CTPOEHHS U (U3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosjorudeckue QyHkuuu
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIe  cBoiicTBa.  Kiaccudukanus — aunuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepoupl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJTYITPOHULIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Mpunnun kommiementapHoctu. IIpaBumo Yapradda. Crpykrypa JIHK — nBoifHas crnmpalib.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruyeckue cBsi3u B moJiekysie AT®. buosornyeckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe W OuOo(pu3MUEcCKHue HCCIEIOBaHMs COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. [lonunr, . Yotrcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmuupel u cxembl: «llepuoanyeckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOW MOJEKYNbl», «CTpoeHHE MOJEKyNl YyrieBoaoB», «CTpoeHHe MOJEeKYI
nunuoBy», «HykinenHoBbie KUcI0Th», «CTpoeHue moiiekyiasl ATD».

Ob6opynoBaHue: XUMHUYECKas Mocyia 1 000py10BaHHE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIUII».

JlabopaTopHasi pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.



Tema 5. CTtpoenune u pyHKINH KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass W mpokapuoTudeckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHne TMPOKApUOTHYECKON KIeTku. KietouHas cTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(HON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenne u (HyHKIMOHUPOBAHHUE dYKapHOTHUECKOH KieTku. IlmazmaTiueckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKOM MeMmOpaHbl. TpaHCIOPT BELIECTB 4epes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, oOneru€nHas mudys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIN akTUBHBIA TpaHcnopt). [lomymponunaemocts mMemOpanbl. PabGorta
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (aromuto3. Jk3ouuto3. Kieroynas cTeHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rprOoB.

Huronna3zma. I{uto3osb. IluTtockener. JIBmkeHwe uuToruiazMbl. OpraHouibl KIETKH.
OpnHoMeMOpaHHbIE OpraHOM/bI KIETKH: 3HAomIazmaTuueckas cetb (OIIC), anmapat [N'ombaxwy,
JIU30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enxkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imaakuili  (arpaHyssipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkius anmapata ['ombmxu. Moouguxayusa
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvodcu. TpaHCTIOPT BENIECTB
B KieTke. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHoWbl KJIETKH: MUTOXOHJIpPHUM, TIJIAcTUlbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJpUM M minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOIIUX 3YKapuoT. XJIOPOMJIAcThl, XPOMOIUIACTBI, JEMKOIUIACTBl  BBICIIUX
pacTeHui.

HememOpanHnble opraHonzs! kieTkd CtpoeHne M (QyHKIHMH HEMEMOpaHHBIX OPraHOMI0B
Kietku. Pubocombl.  [Ipomescymounvie  ¢hunamenmol. MukpopunamMeHTsl. AKmuHosble
Mukpogpunamenmol. MBblIIEUHbIE KIETKU. AKMUHOGblE KOMNOHEHMbl HEMbIUEYHbIX KIEemOK.
MukpoTtpy6ouku. Kierounsrit mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
MukpoTpyOouku nutomiasmsl. Llentpuons. benku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. ObGonouka aapa, XpOMaTHH, KapHOIUIA3Ma, SAPBILIKH, UX CTPOCHHE M (PYHKIUH.
SnepHblil 6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B HMHTEephazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — THCTOHBI. J[unamuxa s0epHoll
00010uKU 8 Mumose. floepHvili mpancnopm.

Knerounsie  BkmtoueHusi.  CpaBHHMTEIbHAs ~ XapaKT€PUCTUKA  KJIETOK  3YKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

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

Tabmuupel u cxembl: «CTpoeHHE SYKapUOTHUECKOH KIeTkn», «CTpoeHue >KMBOTHOM
KIeTK», «CTpoeHHe pacTUTEIbHON KiIeTKn», «CTpoeHne MUTOXOHAPUN», «Sapo», «CtpoeHue
IIPOKapPUOTUYECKOMN KIETKI.

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpOIpenapaTbl pPacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTsl OaKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3JIMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l/3yyeHue cBOMCTB KIETOUHOW MEMOPAHBI».

JlabopaTopnasi padora «/MccnenoBanue 1uiasmMoin3a M ACIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe



AccuMWISIIAA ¥ JUCCUMUIIALIUS — JBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIECTB:
aBTOTpPOGHBIH W  reTepoTpoHBIA. YyacTHe KUCIOpoJga B  OOMEHHBIX  IIpoIeccax.
DOuepreruyeckoe obecrneueHne KieTku: mpespamenne AT® B 0OMEHHBIX mHpoleccax.
@depMEHTATUBHBIA XapaKTep peakuuil KIETOYHOro meradonm3ma. DepMeHThl, WX CTpPOEHHeE,
cBOWcTBa M MexaHuU3M jaedcTBus. KodepmeHTbl. OTnuuns (GEepMEHTOB OT HEOPTraHMYECKHX
KaTaim3atopoB.  benmku-akTuBaTopel W OCNKU-MHTHOWUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT Pa3IUMYHbIX (aKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. DOTOCUMHTE3. AHOKCUEHHbIU U
oxcueennvlll  pomocunmes y oaxmepuii. Ceemocobuparowue RnUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xjmoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (GOTOCHUHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHMPYOLINE
OaKTepuu, xene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HaUCHHE XEMOCHHTE3A.

AnasrpobHble opranu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHsl U UX HCIOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTh OMOTEXHOJOTHM H BO30YyIUTETH
0ome3Hel.

AdpoOHBIE OpTraHW3MBI. JTambl JHEPreTHYECKOr0 oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOpOHOE PACHIEIIEHUE TIIFOKO3HI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro okucienus. Luknuueckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
Onepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. I[lpeumymiectBa a’poOHOro MmyTh OOMEHa BEIIECTB Mepel aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IHEpreTuueckuii obMmen», «bmocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE Ui PUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladbopaTopHasi paGora «/3yueHHe KaTaIUTHYECKONW aKTHBHOCTH (epMEeHTOB (Ha
MpUMepe aMUIIa3bl WIH KaTajaa3bl)y.

JladopaTopHas paGora «M3yueHue (QepMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHas pa6ora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas pa6ora «CpaBHEHUE MTPOILECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanusamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KoOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuunslid cuate3 PHK. [IpuHumnel TpaHCKpUNIMK: KOMITIEMEHTAPHOCTb,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GuocunTtese Genka. YcnoBus
ouocunTe3a 6enka. KoaupoBanre aMuHOKUCIOT. Pons pubocom B 6GuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHoT. Perymsuusi akTMBHOCTH TI'eHOB Yy mnpokapuoT. ['umote3a omepona (®. Xako0, XK.
Mano). Monekynsapnvle Mmexanuzmvl dKCnpeccuu 2enos y sykapuom. Ponv xpomamumna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MpoIieccoB B kiieTke. KiieTounslit romeocras.

Bupycsl — HeksieTouHble (OPMBI J)KU3HU M OOJMraTHble napa3uThl. CTpoeHHe MPOCThIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. JKusnenmwiti yukn JIHK-codeparcawjux



supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3abosneBaHusi uenoBeka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
ouonocuueckux oaunvix. Hamomexmonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yuxyuu b6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUI.

Tabmuuer u  cxembl: «buocunTe3 Oenka», «['enermueckuii  kom», «Bupycen»,
«bakrepuoparmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /KuzHeHHBIN HUKJI KJIETKH

Knerounsnii mukin, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, MpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunreTndyeckuit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKMM M TMOCTCUHTETUYECKUH (IPEMUTOTHYECKUN) MEepHOIbl
uHTEpPa3Hbl.

Marpuunsiii  cunte3  JIHK - pemmmkanusa.  [lpuwHnumner  pervmkanum — JTHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3M
pemwmukanun  JIHK.  Xpomocomsbl. Ctpoenue xpomocoMm. Temomepel W TeIomepasa.
XPpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TariouJHbIA HAOOPHI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJANINE B HUX MpPOIECCHl. THUIIBI
murto3a. KapuokuHes n nuToknHe3. buonornyeckoe 3Ha4eHUE MUTO3A.

Perymsimuss mMutoTHueckoro uukia kietkd. [IporpamMmupyemasi kiierouHas TuOenb —
anonTo3.

Knerounoe sa1po, XxpoMoCOMBbI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposasn kiemrxay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuipl u cxembl: «KU3HEHHBIH LUK KIETKW», «MuT03», «CTpoeHue XpomMocom,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpeIika
JIyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas pa6ora «HaOmrogeHnne mMuTOo3a B KJIETKaX KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIIHMH OPraHU3MOB

buonoruueckoe  paszHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITETbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOUHbIE I'PUObI, OJTHOKIETOYHbIE BOJOPOCIH, pyriue npoTHcThl. KonoHnansHbIe
OpraHU3MBbI.

B3aumocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak exquHoe nesnoe. 'omeocras.

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, TOKPOBHA,
IIPOBOJIAIIAsA, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, (QYHKIMH U pacroyioXKeHUs
TKAHEH B OpraHax pacTCHUM.

TkaHM JKUBOTHBIX M  4Ye€JOBEKa. THUINBI JKMBOTHBIX TKaHEW: SIUTETUalIbHa,
COEJIMHUTENbHAs, MbllleyHas, HepBHass. OCOOCHHOCTH CTpOeHMs, (YHKIHH U PacroyioKeHUs
TKaHEH B opraHax >KHUBOTHBIX U YEJIOBEKa.



Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHnil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U YesioBeKa. OYHKIIMU OPraHOB U CUCTEM OPIraHOB.

Omopa Tena opranusmoB. Kapkac pacrenmit. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COSTUHEHUS
KOCTEH.

JIBi>xkeHne opraHu3MoB. JIBUKEHHME OJHOKJIETOYHBIX OpPraHuU3MOB: amME&OOHIHOE,
KT'YTUKOBOE, pECHUYHOE. J[[BIKeHHE MHOTOKJIETOYHBIX PACTCHHWM: TpPOMU3MblI U HACTHUM.
JIBM>KEeHMEe MHOTOKJIETOYHBIX ’KUBOTHBIX U YEJIOBEKA: MbllieuHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenusmu. l[lutanue >KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBAPECHHE.
[lutanre MO3BOHOYHBIX KMBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
xeinesbl. [IuimeBapuTenbHas cucTemMa 4esloBeKa.

Jpixanue opranu3MoB. [[pixanue pacteHuid. [{prxanue ;kuBoTHBIX. Juddy3ust razoB uepes
MOBEPXHOCTh KiIeTKU. KoxHoe npixanue. [[pixarenbHas moBepxHOCTh. JKabepHoe U JIETOUHOE
npIXaHue. J[pIxaHWe T03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JETKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTelbHas cucTeMa 4YeloBeKa. MeXaHu3Mm
BEHTIUISIIUY JIETKUX y TITUIl U MIIEKOTIATAIOMKX. Perymsiius apixanus. J{pixaTenbHbIe 00bEMBI.

TpancnopT BemlecTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranel. KpoBeHOoCHass cucreMa
MMO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepame, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuusi.

Brinenenne y opranusmoB. Bbimenenue y pacteHuil. BeigeneHue 'y KMBOTHBIX.
Cokpatutenpubie Bakyoiu. Opranel BbiaeneHus. OuibTpanus, cekpenuss U oOpaTHOe
BCaChIBaHUE KaK MEXaHHU3MBbI pabOThl OpraHoB BhJeNeHUs. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIACIUTEIBHON cHUCTeMaMH. BplienieHne y MO3BOHOYHBIX KMBOTHBIX M 4esoBeka. lloukw.
Crpoenue u ¢pyHKImonupoanue Heppona. OOpa3oBaHHEe MOUYH y YEIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuili U
LMCTHI TPOCTEHUIINUX. 3alIUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMHAYECKOU 3a1UThl. DUTOHIIUEL.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. I [OKpOBBI M X MPOM3BOAHBIE. 3AIIUTa OPraHU3Ma
oT OosiesHed. MMmyHHas cucrema uesnoBeka. KIETOUHBIH M TyMOpaJdbHBIA HWMMYHUTET.
Bpoxnéuuenii u  npuoOpeTEHHBIM  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO KIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte M perynasiuust y OpraHu3moB. PazpakuMoCThb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsinusi y pacteHuid. PocTtoBble BemiecTBa U ux
3HauYEHHUE.

HepBHas cucrema u peduieKTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedmekc u pednexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEIIEKCHI.

['yMopanbHas perynsauuss U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M uejoBeka. Kenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.

Tabmuier u cxembl: «OMHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCINY,
«baktepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CuCTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,



«KopueBbie cucrembr», «CtpoeHue credns», «CTpoeHHE JIHCTOBOUW IUIACTHHKWY, «TkaHH
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHass cUCTEMay,
«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllieyHas cucTeMay,
«BpiienuTenpHas cucremMay, «JHJOKpUHHAsA cuctema», «CTpoeHue MbIiby, «MMyHUTETY,
«KumeunonosnoctHeie», «Cxema nutaHusi pacteHui», «KpoBeHOCHBIE CUCTEMBI MMO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue rmianapun», «BHyTpeHHee CTpOeHUE H0XKIECBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsrymku», «HepBHas cucrema
npecMbIkaomuxcs», «HepBHas cucrema mnrtuiy, «HepBHas cucTeMa MIIEKOMUTAIOMINX,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpENnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MHKpOIIpenapaTsl TKaHel, paKOBHHBI MOJUIFOCKOB, KOJUICKIIUHM HACEKOMBIX, UTJIOKOXKHUX, KUBHIC
AK3EMIUISIPhl KOMHATHBIX PACTeHHM, TepOapuu pacTEHUN pa3HBIX OTCJIOB, BIAXKHBIE MPErapaThl
YKUBOTHBIX, CKEJIEThI TTIO3BOHOYHBIX, KOJUICKITUN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYILIHOIO MHUTaHWUS pPacTEHHUH,
paciienyeHuss Kpaxmaja U OelIKoB MoJ JedcTBUEM (EpMEHTOB, 00OpydOBaHUE s
JEMOHCTPAIMH OTIBITOB TI0 M3MEPEHUIO KU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBYKEHUM, MOJICNT TOJIOBHOTO MO3Ta PAa3IMUHbIX dKUBOTHBIX.

JladopaTopHas pa6ora «/I3ydueHne TKaHEH pacTCHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHEel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTAaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecI0JI0ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYISALUS, (pparMeHTaus, KIOHUPOBaHUE.

[TomoBoe pasmHokeHue. IlomoBbie KneTkW, WauM rametrsl. Meho3. Cragum Meio3sa.
[ToBenenne xpomocom B Mmeio3ze. KpoccunroBep. buonornueckuii cMpIci Mei03a U MOJIOBOTO
npouecca. Meio3 u ero MecTo B )KU3HCHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KUBOTHBIX. [loJloBbIE  Kene3bl.
OO0pazoBaHue W pa3BUTHE MOJIOBBIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IOJIOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOJIOTUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagnvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MTpUMEpE JISTYIKH). J[pobiaeHue.
Tunsl gpobnenus. [emepmunuposannoe u Hedepmunupogannoe opobrenue. bracmyna, munsi
onacmyn. OcoOeHHOCTU IPOOJICHUS MIIEKOTHUTAIONMIMX. 3apOJIbIIEBbIe JTUCTKU (TacTpysIus).
3aknazka OpraHoB W TKaHEW W3 3apOJbIIEBBbIX JMCTKOB. B3auMHoe BiMsHHE YacTeil
pasBHBaroOIIerocss 3apojeiia (3MOpHOHANbHAs UWHAYKLMA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KaK pe3ylbTaT HEpPapXUUYeCKUX B3aUMOJCUCTBUI TeHOB. BnusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue xuBOTHBIX. llocTamOpuonHanmpHbIl mepuon. IIpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHHe NPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryasilMud pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAIMOPHOHATBHOTO Pa3BUTHUSL y JKUBOTHBIX M ueloBeka. llepuoabl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKHEe MTPOIIECCHI.

PasmHoxeHne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B JKU3HEHHOM
nukie pacrenuil. OOpazoBaHue crop B Iporecce Meio3a. ['ameTorenes y pacTeHHUH.
OnnofoTBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OPraHM3MOB. JIBOWHOE OIIOJOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiui OHTOIe€HEe3a Y PACTEHUN U AKUBOTHBIX.



JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BererarnBHOE pa3MHOKEHHE», « TUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXkEHHE XJIaMUJIOMOHaAbDY, «Pa3MHOKEHUE »HBIrJEHb», «Pa3MHOXEHUE THApPB»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIIEPMATO30UIa»,
«OcHOBHBIE cTaauM OHTOreHe3a», «lIpsmoe u Hempsmoe pas3BuTHe», «Pa3zBuTHe Maiickoro
Kykay», «Pa3zBurue capanum», «Pa3Butue mArymkm», «/[BomHOE OIIOTOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUuil», «KU3HEHHBIH LUK
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOIIpenaparhl sIMIEKIETOK U CIIEpMaTO301/I0B,
MoJienb «L{UKIT pa3BUTHUS JIATYIIKIY.

JladbopaTtopnasi paGora «M3yyeHue CTpPOCHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTHyeckass padora «BbIABICHHE NPHU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXKEHHUS BBICIITUX PACTEHUI».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Wctopus ctaHoBiIeHHUS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pazBuTuu renetukud. Padorer H. K.
Komemosa, H. U. Basunosa, A. H. benosepckoro, I'. /I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSI U1 CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA NPHU3HAK, T'OMO3WIOTAa,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
TUOPUIONIOTUYECKUH, ITUTOJIOTHUECKHH, MOJIEKYJIIPHO-T€HETUYECKUM.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kossuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununyenko, H. B. TumodeeB-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuBanue. llepBwlii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rubpuioB nepBoro mnokojeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMeET.

AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAHUC. HpOMe)KYTO‘IHHﬁ XapakKTep HacCJICJOBaHUA.
Pacmiennenue IIPHU3HAKOB ITPH HCIIOJITHOM JOMHWHHUPOBAHUM.
[[I/II"I/I6pI/II[HOC CKpCIIUBAaHUC. TpeTI/Iﬁ 3aKk0OH Menjgenss — 3aKOH HE3aBHCHUMOIO

Hacje0BaHus IPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HaclenoBaHue npu3HakoB. Paboter T. Moprana. CuemieHHOe Hacae10BaHUE
T€HOB, HAPYILICHHE CLIETUICHUS] MEX 1y TeHaMH. XPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIA MEXaHHM3M OIpPEACNICHUs 1oja. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['OMoramMeTHbIi M rereporaMeTHblil moj. ['eHeTuMdeckass CTPYKTypa MOJIOBBIX
xpoMocoM. HacnenoBanue mpu3HaKkoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXeCTBeHHbIN ajuienu3M. B3auMopeiicTBuE HealuleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

I'eHeTnyeckuii KOHTPOIb Pa3BUTHUS PACTEHUH, JKMBOTHBIX W UEJIOBEKa, a TaKKe
(U3HOJOTUYECKUX TPOIECCOB, TMOBEACHHUS W KOTHUTUBHBIX (yHKIuA. ['eHeTmdeckue
MEXaHHU3Mbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3UT» U «XO3AUH —



MUKpOOHOMY. ['eHeTH4ecKne aceKThl KOHTPOJISA U M3MEHEHUs HACIEeCTBEHHOW MH(POPMAIIUH B
IIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsl: «llepBbiii U BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanuzupyrolee ckperBanue», «HenoaHoe nomuHupoBanue», «CLerIeHHOe Hacle10BaHNue
MIPU3HAKOB y Ipo30oduibl», «I'eHeTuka nosay, «Kapuorun yenosekay, «Kapuotun apo30Qpuiib»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIUICHUs IPU3HAKOB, MOJEIb JUI JEMOHCTpAlUMy 3aKOHAa HE3aBHUCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpELIMBAHUS Yy
JPO30(UITBI.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu ¢dopmupoBaHuu (eHorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIE TMPHU3HAKW. BuIbl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poinib cpeabl B (opMupoBaHUHM MOIUGUKAINOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOIU(UKAITMOHHONW U3MEHIHUBOCTH.

I'enotunuyeckass u3MeHYHBOCTb. (CBOMCTBA TE€HOTHIIMYECKOM HW3MEHYMBOCTH. Buuisl
TFeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOI U3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOOOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYLUPOBAHHbIE MyTalUWU. SnepHble M LMUTOIJIA3MATHYECKHE MYTAlUH.
Comarnueckre W MoJoBble MyTaluu. [IpuynHBI BOZHUKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (AKMOpos 6 HACIe008aHUU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuiper 1 cxembl: «Buabpl HU3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnomoTBopeHuey,  «l eHeTHueckue
3a00JieBaHUS YellOBeKay, «Buabl myTanuiiy.

OO6opynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX pAacTeHUH, PHUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopuass pabdora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAU(PUKAIIMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesioBexka

Kapunotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl M3yuyeHHs] TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJIM3HELOBbIH, [IUTOreHEeTUYECKHA,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIpENIEICHNE
TEHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4Hcie ¢ nomouisto T11P-



aHanmza. HacnencrBeHnnbie 3a00eBaHmsl YenoBeKa. [ eHHbIE 1 XpOMOCOMHBIEC OOJIE3HU YETIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOW MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKOW TEHETUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHYECKUX 3a00JieBaHU dYelloBeKa. MeInKOo-TeHETUIECKOe
KOHCYNbTHpOBaHue. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIIEKThI
WCCIIEIOBAaHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (GakTOphI TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (U3NYCCKOMY H
XUMHUYECKOMY 3arps3HECHUIO OKpYXKarouled cpeapl. ['eHeTudeckas mpeapacrnoioKeHHOCTh
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eHeTnueckue 3a00JICBaHUS YCIIOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3sMoB

JlomecTukanuss M CeNEeKIus. 3apOoXIACHUE CEJNeKIMU W JomecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U TOpoa KUBOTHBIX. CopT, Mmopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIZIOB B HAcieACTBEHHOW m3MeHunBocT H. M. BaBunoBa, ero 3HadeHue ist
CEJICKITMOHHOMN pabOTHI.

Mertoipl cenekioHHOM paboThl. MIcKycCTBEHHBIN OTOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TE€HOTHITY C MIOMOIIIBIO OIEHKH (PEHOTHIIA TTOTOMCTBA M OTOOP IO TEHOTHITY C TIOMOIIBIO aHAN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJNoB pekoMOuHaHTHBIX JIHK s
MOJIYYEHUS UCXOTHOTO MaTepuaia sl CENeKIUN.

[Tonydyenne monumuionzoB. BuyrpuBmmoBas rubpumusarus. biu3kopoicTBEHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOpUIU3ALUAL.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyeit A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUcie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedossix uoell u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKICHHS U MHOTO00pa3us KyJIbTypHBIX PACTCHU I,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/3ydyeHue cCOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CENEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikckypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHWH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIIICTBO, B JTa0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAs OMOJI0T U



OOBeKTBl, HCHOJb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBI, WX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOoIeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX POAYKTOB, BUHOJene. Mukpoounonorndeckuii cuate3. OOBbEKThI
MUKPOOHOIOTUYECKUX TeXHOIOTUl. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHMS U
KOHCTPYMPOBAHMS T€HOMOB C LIEJIbI0 TOJy4YEHUs OPraHU3MOB U X KOMIIOHEHTOB, COJIEp KaIlUX
HE BCTpEYaIoLIUecs B IPUPOJie OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeTonpl KyJlbTypbl KIETOK M TKaHEH PacCTEHUN WM KUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuam3anusi ¥ cOMaTHUYeCKHi smOpuorenes. lcmonb3oBaHue
TaliOuJI0B B CEJIEKUMU pacTeHuil. [lonyuenue MoHOKIOHANbHbIX awmumen. Hcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTaLUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHANLHO20 PA3ZMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMPOBaHHUE
pexombunantHeix JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEPUHU. OKOJOTMYECKHME W JTUYECKUE MpOOJeMbl T€HHOM
HUHXEHEepUH.

Menunuackue 6unotexnosnoruu. [loctreHomuas mudposas meaumuHa. [1IP-auarnoctuka.
MeTab0JIOMHBIH aHaJIN3, TEHOIIEHTPUYECKUI aHATN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonb3oBaHMe CTBOJIOBBIX KJETOK. TapretHas Tepamus paka. 3D-
OvouHXeHepuss JUIsl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKUWH C LEIbI0 0OecredeHHs: KOMOMHHUPOBAHHOW 3aIlIUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJNEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIeprKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JI€BaHUS YEIOBEKa U AKUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcrmonap3oBaHME  MHUKPOOPIaHW3MOB B MPOMBINIICHHOM
MIPOU3BOJCTBEY, «KitleTouHas uHxeHepus», «I 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «/3ydeHrne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaxKHeas Mpou3BOIUTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMUECKOEe MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX NPEACTABJIEHUI B 0M0JI0TUI

OpomononHas Teopus Y. [apBuna. [Ipeanocbuiky BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JBukymue cuibl 3BodOUMU BugoB 1o Y. JlapBuHy (BbICOKAass HMHTEHCUBHOCTD
Pa3MHOXEHHsSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyYIIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaretndeckoi Teopun 3Boitouuu (CTI). HelitpanbHas Teopus SBOJIOLNY.
CoBpemeHHas IBOIOIMOHHAS OUOoIOTHS. 3HAUYE€HUE SBOJIOIMOHHON Teopud B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KApTUHBI MUpA.

JdeMoHcTpanuu

IToptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. W. llImansraysen, x. Xonnein, /. K. benses.

Tabmuier u cxembl: «Cucrema xuBoi mpupoasl (mo K. Jluauero)», «JlecTHHIIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOPMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u



XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonxu Y.
HapBuna», «@Dopmbl 60pb0OBl 3a cymiectBoBanue», «llopoabr romy6Geii», «Muoroo0pasue
KYJIBTYPHBIX (hOpM KarmycTsl», «Ilopoabl TOMalIHUX KUBOTHBIX», «CxemMa 0Opa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOUUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus u eé pe3yJbTaTbl

[lonymsinust kak s3jeMeHTapHas eAuHuLa 3BooluHd. COBpeMEHHbIE METOJbl OLEHKU
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. I3smeHnenue reHo(oHaa NOMyIsuM Kak
AJIEMEHTAapPHOE 3BOJIIOIIMOHHOE SBJICHHE. 3aKOH reHeTudeckoro paBHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBMDKYIIME CHJIBI) JBOJIONMHA. MyTanmMOHHBIA mpolecc.
KomMOunaTtuBHass u3MeH4UMBOCTh. Jlpeild reHoB — ciydailHble HEHalpaBiIEHHbIE W3MEHEHUs
4acToT ayiened B momymsiusix. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pabIUKA.
CHudiceHue 2eHemuyecko20 pasHooOpaszus: npudumel u creocmeus. llposenrenue 3¢pgexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M305smms OISt
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBositoLUU. DPOPMBI €CTECTBEHHOIO
otOopa: IBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3pbiBaomuid (qu3pynTuBHbIA). [lomoBoit oTdop.
Bo3HUKHOBEHHE U HBOJIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantauuu. [lpumeps! npucrnocodieHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXHMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimmst — xmrodeBoit  (aktop BupooOpazoBanus. Ilyth m cmocoObl BHI000pa3oBaHUS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOC»
(momurutonan3anust, rudpuanzanus). JJJIMTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp oBomtonmoHHON OuonoruM B pa3paboOTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIONUS Mapa3uTOB M UX X035€B. MeXaHU3MBI
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Toptpetsr: C. C. YerBepukon, J. Maiip.

Tabmuist u cxembl: «MyTalMOHHAs U3MEHYMBOCTHY, «[lomynsOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJIALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IAIUSL
JTUCTBEHHUIIBI CHOMPCKON M TUCTBEHHUIIBI JaypcKoity, «[lomyasiuoHHbIe BOJHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBUS eCTECTBEHHOro oTOopa», «Popmbel OOpnObI 3a
CyIIIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuTENbCTBEHHAs OKpacka KHUBOTHBIX», «lIpemymnpexnaromas okpacka KHUBOTHBIXY,
«Dusnonoruyeckue agantanumny, «I[IpucnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buga B mnpupojse», «CrnocoObl
BUJ00Opa3oBanus», «l'eorpapuueckoe BuAOOOpazoBaHME TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHMe BHJIOB CHHHUI, «[lonmumuonasl pacreHuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMHM HACEKOMBIX, Uydyesla MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCHOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJIOB, repOapuu
pacTeHuil OIM3KUX BUI0B, 00pa30BaBIINXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHNEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «IIpucnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.



JlaGopaTopHas padora «CpaBHEeHHE BUIOB 110 MOP(OIOTHUECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto1pl u3ydueHus: MakposBoolMy. [laneonTonornueckre METOAbl U3yUEHUS IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB M OCTPOBOB. broreorpaduueckne obmacti 3emin. BUabI-oHAEMUKA M PEITUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOBI M3YYEHHUS SBOJIOLUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBJICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosornuHele ¥ aHaJIOrMyYHbIE OpraHbl. PynuMeHTapHble opraHbl U aTaBU3Mbl. MoJIEKyIsIpHO-
F€HETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YEeCKHME METOAbl HM3YyYEHHUsS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMH U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwiia) HdBooUMHU. [lpunyun  cmenvl  yHKYU.
HeoOpaTtumocTs 3Bostonuu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIUH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuupl U cxembl: «OUIOTEHETUYSCKUN P JIOMIAAN», KAPXEONTEPUKC», «3BEPO3yObIe
sepb», «Crerouedans», «Punnogursy, «CemMeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTHHEHTOB», «PemukThl», «HauanmpHble cTaguu >MOPHUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  aQHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpPHI yeNoOBeKa W MuMIaH3e», «[aBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSKH HCKOMAeMbIX OCTAaTKOB OPIraHHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOWOreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSI O 3apOXKACHUM >KU3HU (KpeauoHu3M). ['mmore3a MOCTOSIHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu . Pequ, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHuueckoi sBostonuu. [Inanerapuas (reojsoruyeckas) 3BOJIOLUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIH CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a A. M. Omapuna, rumote3a mnepBuuHoro OynpoHa JIk. XomaeiHa, TeHeTHYecKas
runioteza I'. Mémrepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnn u wmeroapl e€ wusydeHus. Vckomaemble OpraHHYecKHe OCTaTKH.
l'eoxpononmoruss u e€ Meronpl. OTHOcUTeNnbHAasE W a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckas mkana: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBiaeHre U 9BOMIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Ctpomaronuthl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenune sykapuoT (cuMOMOTeHe3). DBONIOIHMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTallbl SBOJIIONHMH BBICHIUX pacTeHud. OcHOBHBIE apoMop(do3bl pacTeHHH.
Boixon pacrenuit Ha cymy. llosiBneHue CHopoBbIX pAacTeHMl M 3aBOEBAHHWE HWMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHM.

OcHOBHBIE 3Tambl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIICHHE COBPEMEHHBIX TUIOB. [lepBhie XOpIoBBIE



XKUBOTHBIE. JKU3HBb B BOJIC. DBOIIOIMS MO3BOHOYHBIX. [Iponcxoxaenrne aMmpuOnii U penTHiInii.
[TpoucxoxaeHre MieKONMUTAMUX W nTull. [IpuHnun kimogeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U IIEpUOJaM: apXe, MPOTEPO30i, Maneo30i, Me3030H,
KaifHo30M. OOmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mponeccoB. llosBienue u
pacuBeT XapaKTEpHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro YCIOBMSI M BIMSHUE Ha Ia30BbIN
cocraB atMmochepsl.

MaccoBbie BBIMHPAHUSI — JKOJOTUUYECKHE KPU3UCHI Tponuioro. IlpuuuHbl U cienctBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HC, ero ocodeHHoctu. IIpobiema
COXpaHeHHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHasI cucTeMa OpraHu4deckoro Mupa. [IpuHIUMIBI KiIacCH(PHUKAIIMN OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Peau, JI. Cnanmnanuanu, JI. Tlactep, U. Y. Meunukos, A. U. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHus: xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «OTansl HeopraHuueckon
sBosmonKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOJIOLUIY,
«Cxema o00Opa3oBaHHUSI DJyKapuoT MyTéM cuUMOUoreHe3a», «CucremMa >KHBOW MPUPOJIBD,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuin», «PuHMOGUTH, «OIHOKIECTOYHBIC
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanopotHuku», «IonoceMeHHbIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHSA JKHBOTHOTO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llnockue uepBu»,
«YnenucroHorue, «PEIOBI», «3eMHOBOIHBICY, «IIpecmbikaromuecs», «IITunp,
«Mnekonuraromue», «Pa3Butue Ku3HM B apxelckoil spe», «Pa3BuTHe KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuThe KU3HM B TMANE030MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BUTHE KM3HM B KaWHO30MCKOW »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapuud pAacTEHUN pa3TUYHBIX OTIENOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJLIIOCKOB, KOJUICKIIMH HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX J>KMBOTHBIX, Yydeia NTHUIl W 3BEpel, KOJUIEKIMH OKaMEHEJOCTEH, MOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHHMYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHas JjgadoparopHasi padora «MojaenupoBanue onbiToB Mumepa—tOpu 1o
M3YYEeHUI0 a0MOTEHHOT0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydyeHue U ONHMCAaHUE MCKOIMAEMbIX OCTAaTKOB JPEBHHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «/3yueHue ocoOEHHOCTEW CTPOCHHS PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydeHrne ocOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTHU. MeTOAbI aHTPOIIOIOT HH.

CraHOBIIEHHE TPEJICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruo3Heie BO33pEeHMUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CxonctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTHyeckoe IMOJIOKEHHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHHUTEIHHO-MOP(OIOTHUECKHE,
AMOpHUOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYECKHUe, TMoBeAeHuecKkne. OTinuus uenoBeKa OT
KUBOTHBIX. [IpsIMOX0O/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra U BTOPOW CUTHAIBHOU CHCTEMBI.

JBuwxymue  cuiabl  (QakTOphl) — AHTpPOMOTeHe3a:  OWOJOTHMYecKHe,  COIUaTbHBIE.
CooTHolIeHnEe OMOJIOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.



OcHoOBHBIE CTaguu aHTpororeHesa. PanHue yenoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIBI)
Y paHHUE MOHTU/IBI — OOIIMe TPEAKH YeI0BEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPAJIOMUTEKH —
JBYHOTHE INpPEIKH JItonen. UenoBek ymelnbld, IepBble M3TOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek reinenboeprekuii —
o0mmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeloBeK HeaHJepTalbCKui
KaK BHJ JIIOJEH XOJOJHOIO KIMMara. YelloBeK pa3yMHBII COBPEMEHHOTO THUIIA, JEHHCOBCKUUI
9eJI0BEK, OCBOGHHE KOHTHHEHTOB 32 TpeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUAX 4YeIOBEKa.
MyrannoHHBIH nponiecc U noauMopdusm. [omynsironHble BOJTHBI, qpeii¢ reHOB, MUTPALUS
«3(deKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bosbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HEerpouIHasl (PKBATOpHAIIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
NyTU paccelieHuss 4YeloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh  pacu3Ma. [IpucnocoOieHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarolei cpenpl. BiusiHue reorpaguueckoil cpensl U apeiida reHoB Ha MOp(OOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable METOAbl B (u3Muecko  (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ aHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEIOBEYECKUX  MOMYJISAIHiL.
buocounaneHple  uccieqoBaHMsS — HpPUPOJABI  YenoBeka.  VccnmepoBaHue — KO3BOJIOLUUU
OMOJIOTMYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsHBI», «CKeNneT 4deloBeKa U CKeJleT IIUMIaH3e», «PyIuMeHTHl u
aTaBU3MBbD», «J/IBHXKyllME€ CUJIBI AHTPOIOIEHE3a», «OBOJIIOIMOHHOE JPEBO YEJIOBEKA,
«ABcTpanonureky», «HeaoBek ymenbliy, «HenoBek mpsaMOXOAsIIuiy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITalbl HBOJIOIUN YEIOBEKA,
«PacsI yenoBeka».

O6opynoBaHue: MYJISKA OKaMEHEJIOCTEH, MPeMETOB MaTepualbHON KyJIbTYpbl IIPEIKOB
YyeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeKa, poTtorpaduu HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJOBeKa,
CKEJIET 4eJIOBEKa, MOJIE]b Yepera 4YelOBeKa M Yepera MIMMIIaH3€, MOJIEIb KUCTH YEJIOBEKA U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JladopaTtopHas pabora «l3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPSAMOXOXKICHUEM.

IIpakTHyeckas padora «3yueHne 3KOJOrMUECKHUX aanTaluil YeIOBEKay.

Tema 6. Jkojorussi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawouieil cpeaou

3apoxxJeHue W pasBuTthe dKkojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Mertoap! 3kosnoruu. IloneBbie HaOMIONEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: HPUPOAHBIE U
nabopaTtopHble. MosienupoBaHue B 3KOJOIMU. MOHUTOPHHI OKpYXKaroLeil cpesbl: JOKalIbHBbIH,
PErHOHANBHBIN U TI00aIbHBIN.

3HAaUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBA CBA3€H uenoBeuecTBa C MNpupoAod. DopMHpOBaHHE DKOJOTHYECKOH KYJIBTYpHl H
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. Cesepuos, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuier 1 cxeMbl: «Pa3nensl sKonorum», «MeToasl dKoIoTUnY», «CXeMa MOHUTOPUHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl u cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (akTOpoB:  abmoTwdeckue, OWOTHYECKHE, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JCUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akroper. CBET Kak IKOJIOTHYECKUH (akTop. JeficTBHE pa3HBIX y4aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYNIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoTonepuoau3m.

Temnepatypa kak skosnorudeckuid gaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[ToliknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skojorudeckuii ¢akrop. [IpucnocoOneHus pacteHuid K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1o oOTHOHIEHWIO K Boje. [IpucmocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMsl OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYylIHAs, MOYBEHHas, TIyOMHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3NKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHud
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HBIX Cpellax.

buonoruueckue putmel. BHemnne v BHyTpeHHHE pUTMbL. CyTOYHbBIE U TOIUYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIe (GopMbI
pacTeHMii: JepeBbs, KyCTApHUKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPABBI
Kusnenneie (HOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TEOOHMOHTHI, a’pOOMOHTHL. (OCOOCHHOCTH
CTPOCHHS M 00pa3a )KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOACHCTBUN:  KOHKYPCHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyeOHW4YecTBO). Herpoduueckne  B3aUMOACHCTBUS  (TONMHUYECKHUE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHHA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUSHHUSI.

JdemoncTpauuu

Tabmuupl 1 cxembl: «IKojgorudeckue (akTopel», «CBETOBOW CHEKTP», «IKOJOTHMYECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», « T EIIOKPOBHBIE )KUBOTHBIE», «XO0JIOJHOKPOBHbIE
KUBOTHBIEY», «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonorunyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCHUCTEMA IIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecay, «llenmu nuranusy,
«XuurauuectBoy, «llapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzm.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETOJIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KkcepopuTaMm, Me30(puUTaM, KOMHATHbIE pAcT€HHUs MJAaHHBIX TPYNI, KOJUIEKIHMH KUBOTHBIX,
oOHuTaIUX B Pa3HbIX cpeaax, repOapuu U KOJUIEKIUH PacTeHHH M >KMBOTHBIX, 00JaJaroInux
YepTaMHd MPUCHOCOOJIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repOapuu u
KOJUICKIIMM PACTEHUH U SKUBOTHBIX PA3MUYHBIX KU3HEHHBIX (DOPM, KOJIJICKIIUU KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BbIsiBiIeHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopuas pabora «BblsiBIeHHE MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIEpaTyphI».



JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH PACTEHUN W3 PAa3HBIX MECT
oOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEePUCTUKH Tomysuuu. [lomynsius kak OMoJIOTHYecKass CHCTeMa.
Ponp HeomHOpOmHOCTH cpenbl, GU3NYECKuX OaphbepoB M OCOOEHHOCTEHW OWOJIOTHMH BHJIOB B
(hopMHPOBAHHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI OMYJIsiiuii. OCHOBHBIC TTOKA3aTEIIH MOTYJISIIHHN:
YUCJICHHOCTh, IUIOTHOCTb, BO3PAaCTHAs M IOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALIHSL.

DKkoJiorrueckas CTpykTypa mnomyisiuud. OIeHKa YHMCIEHHOCTH Tomyisiuu. JnHamuka
MOMYJISALMK U €€ Peryisius. buoTudeckuii moTeHuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonyisinuu. KpuBbeie pocta uuciaeHHocTH mnonyisiuud. Kpusbsie BbDKHMBaHus. Perymsmms
YUCJICHHOCTH TOMYJSALIUA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitTne 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MOJEIb
skoJiornyeckot Humm k.M. Xarunacona. Pa3mepsl sxonorndeckoil Humm. [loteHuuaneHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema momymsiui. Apeanbl BUIOB. Buasl M MX KWU3HEHHBIE CTPATETHUHU.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEJICHUS MW MUTPAMN JKUBOTHBIX. bBHOJOTHYECKHE WHBA3HH
qy)KEPOIHBIX BUIOB.

JdeMoHcTpauuu

[Toptper: [Jx. 1. XarunHCcoH.

Tabmuibl 1 cXeMbl: «DKOJIOTHIECKUE XapaKTEPUCTUKH TOMysauny, «IIpoctpancTBenHas
CTPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHHs
MOBEPXHOCTH 3€MJIM Pa3IM4YHBIMU OpranusMamm», «Mopenb skosioruyecko Humum k. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[Ipucrnoco6iieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rus cO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tencnu). DOyHKIMOHAIbHBIE OJOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotuyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHbIE TOKA3aTENHN HKOCUCTEMBI. bruomacca U npoayKius. DKOJIOTHYECKUEe MTUPAMHU/IbI
grceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nyxmyayuu. HanpaBneHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBbIE BO3JACHCTBUS Ha cykieccuu. KimMakcHoe cooOIecTBo.
buopa3nooOpasue 1 NosHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHos8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOTEHHBIE  HKOCUCTEMBI. ArposkocucreMa. ArpoueHo3. Pazmuums wmexnay
AHTPONOI€HHBIMH U NMPUPOIHBIMU SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucTeM. I'opojickas ¢uopa u dayHa.
CunanTponu3anus TOpoJckod  ¢dayHbl. buomornyeckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arposKOCHCTEM U yPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHM3MOB B
sKocucTeMax. Ponb kackaonozo s¢hgexma u 6ud08-30ughuxamopos (K1ouesvix 6udos) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU



JKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHW3MOB, IONYISALMM M DIKOCUCTEM B  YCIOBMSX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3CHCTBUM.

Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10J1I0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHCTEMEN,
«Kpyrosopor BemecTtB B 3kocucremeyn, «llenn nuTanus (nmacTOuIIHAs, JETPUTHAs)»,
«DKoJIOTHYECKash MTUPaMUJIa Ynce», « DKOJOrudecKasl nmupamuaa 0uoMaccedy, « JKoJorndeckas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuuHas cykueccus», «BoccTanoBineHue
Jjeca Tocie moxkapa», «JKocucTema o3epay, «ArpoueHos», «KpyroBopoT BelecTB U HOTOK
SHEpPruM B arpoueHosey, «IIpumepsr ypOboskocucTem».

OGopynoBanue: repbdapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapui KyJIbTYpHBIX U AUKOPACTYIIMX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCUCTEMB.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEIKUX MOYBEHHBIX YJIEHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €bHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€P0, O0JI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3emid, TIAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3HB. PasBuTHe npeacrasienuii o onocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnanckoro o
onocdepe. Obmactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEPHOCTH cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucTeMbl. JluHamMuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemiects
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTH Ouochepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BbICOKOTOpbA. Kiumar, pacturenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIMala U
OorocdepHbIX QYHKITUH.

JdeMoHcTpanun

[Hoptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuiet u cxemsl: «I['eocepsr 3emny», «KpyroBopot azora B mpupoze», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBaHHay, «llycTbiHY,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelictBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHHEe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arps3sHeHuEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue noussl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHune kiuMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENBHBIA M JKUBOTHBIK Mmup. OxpaHa
PACTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). botannyeckue cafpl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTHYECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOJOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Buonocuueckoe pasnoobpazue u duopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMaAyuu No COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCEM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsizHeHHe atMoceprl», «3arps3HEHUE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

ObopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®denepanun, KpacHoil KHATM pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHUTHIO, CaMOCTOSITEIBHOCTH M CaMOONpEeIICHHIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIBbHOCTH INEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMM, MNpuCymumMu CUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCoOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUA NPOTPAMMEBI 110 ouoJioruu JOCTUTI'al0OTCA B €IHUHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAHUA U CaMOpPa3BUTHUA, Pa3BUTUA BHYTpeHHeﬁ MO3UIMH JIMYHOCTH, IMTaTPpUOTU3MA U
YBaXXE€HUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
YBaXXCHUA, 6epe>I<H0r0 OTHOIICHUA K KYJIBbTYPHOMY HaCJIC U0 u Tpaguuusam
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanunu, NpupoIie U OKPYKarollen cpene.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YYalONIUXCsl PyKOBOICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMii, MO3UTHUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONBITa JESTENbHOCTH B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPH CO3JaHUH Y4e€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO IO OTHOIIEGHHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTBIBATh B  CBOUX JIEUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIECHUSMHU, KyIbTYPHBIMH LEHHOCTSAMH U COLUAIBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EeOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBaKUTEJIBHOTO OTHOIICHUS K MHEHUIO
OTIITOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JIEATETBHOCTH;

2) MaTpHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaXIaHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PonmHOM, ropmoctu 3a CBOM Kpaii, CBOIO
Ponuny, cBOM S3BIK M KYJIBTYPY, POIILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuuy;



IIEHHOCTHOE OTHOLIECHWE K IIPUPOJHOMY HACIECIUI0 U [aMITHUKAM IIPUPOJIEL,
JOCTHKEHHUSIM Poccum B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAC;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHUA 3HAYCHU A 61/IOHOFI/II/I B ITIO3HAHWH 3aKOHOB IPUPOJbI, B JXKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTDB
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBCHHBLIC HOPMBI 1 HCHHOCTU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYass 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

TOTOBHOCTb K CAaMOBBIPAKCHHUIO B PA3HBIX BHAAX HCKYCCTBA, CTPEMIICHHUEC IIPOSABIIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOroiecHHe TUTMEHUYECKUX MPaBWJI U HOPM, cOAJaHCUPOBAHHBIN PEKUM 3aHATHH M OTHbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH TMpPaBWI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO ©€30I11acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYyA0o0ue;

TFOTOBHOCTH K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOM U COIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BBIOOp Oynyiel mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU IIesIeco00pa3HOoe OTHOILIEHUE K MPUPOJEe KaKk UCTOUHUKY KH3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MO>KHBIX ITOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CIOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble IPU U3YYEHUU OMOJIOTUM 3HAHMS U YMEHUS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEW NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYpPbl KaK CPEACTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeJIOBEKa M O0O0IIecTBa, B TNO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHnu IpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTUS YEJIOBEUECTBA, IIOUCKA MyTEeH BBIXOJA U3 II00aJIbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUH OMOJOTHYECKHX 3HAHMM B II€JIIX IMOBBIIICHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJy4aeMble 3HAHMS Ui aHanu3a M OOBSICHEHUsS SBJICHUMN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JJIsl peIIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «buoNOrHs» BKIIOYAIOT:
3HaYUMble JUId  (OpMHpOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS  MEXKIUCIUIUTMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHBIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAYy4YHBIM (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHUsl, UCCIIeJOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT M JpYTHe); YHUBEpCAIbHbBIE
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISITHBHBIC), 00ECIIECUNBAOIINE
(dbopMmupoBanre (QYHKIMOHAIBHONW TPAMOTHOCTH M COIMATBHON KOMMETEHIIMH OO0YYarolIuXcs;
COCOOHOCTh oOyyaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajdbHble Yy4ueOHBIE HCWCTBHS B TIO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



B pesymprare wu3ydeHHs OHOJIOTMM Ha YpPOBHE CpeIHEro oOImero oOpazoBaHus Yy
oOyuatomierocss Oyayr chopMupoBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIE NIEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCaJbHbIe Yy4eOHBIC JEHCTBUSA, PETYIATUBHBIC YHHUBEPCAJIbHBIC
y4eOHbIE JICHCTBUS, COBMECTHAS ACATEIBHOCTb.

MeranpeaMeTHbIe pe3yabTaTbl OCBOSHHS MPOrpaMMbl CpeaHero oOmiero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgJaieHne YHUBEPCAIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSAIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIMPOBATh M aKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONBH30BaTh IPH OCBOCHWM 3HAHUH NPHUEMBI JIOTUYECKOTO MBINUICHHS (aHAIM3a,
CHUHTE3a, CpaBHEHUs, KilaccuuKanuy, 0000IIeHus), pacKpbIBaTh CMBICA OHMOJIOTMYECKUX
MOHATHH (BBIIENATH UX XapaKTEPHBIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTUMH MTOHITHSIMH ),

OTIpENeNATh LN ACATENBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX JIOCTHKEHHUS,
COOTHOCHTB PE3YJIbTAThI IEATEIILHOCTH C IOCTABICHHBIMU IIEIISIMH;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOWTH JIOTUYECKHE pACCYKIeHHs (MHIYKTUBHBIE, JICTyKTUBHBIC, TI0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTpUBAEMBIX SBICHHSAX, (OPMYIHPOBATH
BBIBO/JIBI ¥ 3AKITFOUYCHHUS;

MPUMEHSTh CXEMHO-MOJICTIBHBIE CPEJCTBA ISl TPEICTABICHUS CYINIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJNISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPaOOTy B YCIOBHUSX pPEaTbHOr0, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BIIaZIETh HABBIKAMHU Yy4€OHO-HCCIIEI0BATENbCKOW U MPOEKTHOM JesTeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIOCOOHOCThI0O U TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHUX 3a/a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IOJIyYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEpPIpETAINH, MPeOoOpPa30BaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTYaIMsX, B TOM YHCIE MpU
CO3JaHUU YYEOHBIX U COIMAIBHBIX MPOEKTOB;

(¢hopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 33/]a4ll B 00pa30BaTENIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTAThH
TUNOTe3y €€ peleHMs, HaXOJWUTh AapryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEP)KICHHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IOJIydEHHbIE B XOJ€ pEIIeHHs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIAThH II€JICHANPABICHHBIN MMOUCK IMEPEHOCa CPEICTB U CIIOCOOOB IECUCTBUS B
po(hecCHOHANIBHYIO CPELY;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYIO M  MPAKTUYECKYl0  00JacTu
KHU3HEIEATEIbHOCTH;



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
po0OIeMBbl ¥ 3a/1a4H, IOIYCKAIOIIKE allbTepPHATHBHBIC PEIICHHS.

3) pabora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX MCTOYHHKAX HMH(pOpMANHU (TEKCTE y4eOHOTro mocodwus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax HaHHBIX, B VIHTEpHETE), aHAIM3UPOBaTh MH(POPMALMIO PA3IMYHBIX BHUIOB U (opm
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM ISl BRITTOJTHEHUST yICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUSA HH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (OpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TAOIHUIbI, PUCYHKH U JIPYTrOe€);

HCII0JIb30BAaTh HAayYHbIN S3BIK B KadecTBE CpeACTBa IpH paboTe ¢ OMOJOrHYecKou
nH(popmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEJCTBA HATJISIAHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHWA W 3alIUTHl MHPOpMAIMH, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUUA BO BCEX cepax >KM3HHU, AKTUBHO y4acTBOBATh B JIMAJIOTe
WIM TUCKYCCHUHU TIO0 CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJCHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/yiaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJlbHbIE CpeACcTBa OOIIEHHS, MMOHMMAaTh 3HAUYEHHE COLHUATbHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOHPIUKTHI U
BECTHU MEPETOBOPHI;

BIIAZIETh PA3IMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIHHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMynupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIBHONW PaOOTHI MpH
pelIeHn OMOJOTHYEeCKON PpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEUICHUH YueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JesTeNbHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENENATh POJU C YYETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OILIEHUBATh Ka4eCTBO CBOErO BKJIAJAa U KaKJOI0 YYaCTHUKA KOMaH/bI B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE INPOEKTHI, OLEHMBATh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B PA3IMUHBIX CHUTYyalHUsX,
MPOSIBISTH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMU /1eliCTBUAMM:

1) camoopranu3amnus:



UCIOJb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pPELICHHS B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUH 1LIEJIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaxX II0 OTHOLICHHIO K JKMBOW NIPHUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCILHON NEATEIHLHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOW 3PYIUIMHN B Pa3HBIX 001aCTAX
3HAHMH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIHHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
U MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHMI, UCIIOJIb30BaTh IPUEMBI pediiekcun
JUIS OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE CeOS M APYIHX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJOCTATKH U JTIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3yabTaTbl OCBOCHHUS cojiep)kKaHus ydeOHOoro mpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHue nmpouaIbHOT0 00y4eHUsT 00yJarOIMnXCs
ouonoruu. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOCHMIO, HMHTEPIpPETallMd U MPeoOpa3oBaHUIO 3HAHUM, BUIBI
JESITebHOCTH O TOJYYEHHIO HOBBIX 3HAHUN W HMX NMPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaK)Ke B peajibHbIX )KM3HEHHBIX cuTyauusax. [IpeameTHbie pe3ynbTarsl MpeACcTaBiIeHbl IO To1aM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOeHHs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXkaTh:

chOpMUPOBAHHOCTH 3HAHHI O MECTE W POJIHM OMOJOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUH E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B TO3HAHHM 3aKOHOB MPUPOIBI U
peleHny mpodyieM parMoOHANIBHOTO TPUPOIOTIONH30BAHMS, O BKIIA/I€ POCCHICKHIX U 3apYOEKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAroIINe
OMOJIOTMYECKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboiM3M, TOMeocTas,
CaMOpEeryJsius, CaMOBOCIIPOU3BECHHUE, HACIECCTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOCcTH 1. Moprana), yuenus (H. M. BaBunoBa — o mentpax
MHOT000pa3usi M MPOUCXOKICHHS KYTbTYPHBIX PACTCHHIA), 3aKOHBI (€IUHOOOpa3Us MOTOMKOB



IIEPBOr0 MOKOJIEHUS, PaCLIeIIEHUs, YUCTOThI FaMET, HE3aBUCUMOT0 HacyieoBanus I'. Menaens,
FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHunBoctu H. W. BaBuinosa), npuHIuns
(KOMIIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METOJAaMU HAYYHOTO TO3HAHHS, UCHOJIB3YEMbIX B OHMOJIOTMYECKHX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHCAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIE IPHU3HAKU: BUPYCOB, KJIETOK IMPOKAPHOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTEHUI,
KUBOTHBIX U YE€JIOBEKa, CTPOEHUSI OPraHOB M CUCTEM OpPraHOB PAcTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACATEIbHOCTH, IPOTEKAIOIUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX TPOILIECCOB: OOMEHa BeniecTB (MeTaboIu3M), IPEBPALICHNS SHEPTHH,
Opo>keHUsl, aBTOTPO(HOTO M reTepoTpo(hHOrO TUIOB NMUTAHHSA, (DOTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, MeH03a, FraMeTOreHe3a, YMOpUOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3Huca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTAHABIMBATh B3aHUMOCBS3U MEXIY OpraHOMJaMH KIETKH U MX (QYHKUMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX QYHKIMSIMU, MEX]ly OpraHaMu U CUCTEMaMH OPraHoOB y
pacTeHMii, >KMBOTHBIX M 4YEJIOBEKAa M UX (QYHKIHUSIMH, MEXKIy CHCTEMaMU OPraHoOB U HX
GYHKIUSAMHE, MEXKIy dTanamMu OOMEHa BEILIECTB, dTamaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKIOB OpraHuW3MOB, OJTalaMM SMOpPUOHAILHOTO Ppa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
(dbeHoTHIIOM U QaKTOpaMu Cpeibl OOUTaHUS;

YMEHHE BBISBJIATh OTJIWYUTENbHBIE MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIE pPacTEHH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE UCIO0JIb30BATh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl TOKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIII;

YMEHHUE pellaTh OWOJIOTMYECKHE 33aJadM, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBS3U
MEXJly HCCIEAyeMbIMH OMOJIOTMYECKMMHU MPOLECCaMM M SIBICHHSMM, JelaTh BBIBOJBI HU
IIPOrHO3bl HA OCHOBAHUM IOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JIAOOPATOPHBIE U MPAKTUYECKUE pabOThl, COONIOAATh MpaBHia IpU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, MPOBEPATh HX DSKCIEPUMEHTAIBHBIMU CpEICTBAMH,
(bopMynupys Lellb UCCIEI0BaHNs, aHATTM3UPOBATh OJYYEHHBIE PE3YJIbTAThI U JIEJIaTh BHIBOJIBI,

YMEHHUE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONH padoTe 1Mo OHOJIOTHH, 3KOJIOTMU U
MeJULMHE, MPOBOAUMOI Ha 0a3e IIKOJIBHBIX HAy4HBIX OOILECTB, U IMYOJMYHO IPEACTABIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBaThb ATUYECKHE AaCHEKThl COBPEMEHHBIX MCCIEJOBAaHUN B 00JacTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T'€HOMa U CO3/JaHHEe TPAHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HaHHBIN BBIOOP Oyayiiei npodeccuoHalbHON AEATENbHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BEeTEpUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIIICHHOCTH, YIIyOJIATh IO3HAaBaTEJIbHBIA HMHTEPEC, HAIPABJICHHbI Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CpPeAHEro NpoecCUOHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3yabTaThl OCBOEHHs ydeOHoro mnpenmera «buosorus» B 11 Kknacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MeCTe M POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAaHUU 3aKOHOB
IPUPOJIBI M PELICHUH SKOJIOTHYECKUX MpoOJeM 4YeloBedYecTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHABHOTO MPUPOJOTNOIb30BAHUS, U B (OPMHUPOBAHUM LEHHOCTHOTO OTHOIIECHUS K
pUpoJie, OOIIECTBY, YENOBEKY, O BKJIAJE POCCHUICKMX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;



YMEHHUE BIAJIETh CUCTEMOUN OHMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMPEICICHHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOMOJAraloMUX OHOJOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
IKOocUCcTeMa, Ouocdepa), Owonoruveckwe Teopun (dBomronMoHHas teopus Y. JlapBuHa,
CUHTEeTHYEeCKass Teopus sBosmonuu), yueHus (A. H. CeepuoBa — 0 myTsX M HalpaBICHUAX
sposronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOTO paBHOBecHs k. Xapau
u B. Baitabepra, 3apoapimeBoro cxojacrtsa K. M. Bbapa), mpaswia (Muanmyma O. JInGuxa,
AKOJIOTUYECKOU MUPAMUIbI SHEPTUH ), TUNOTE3bI (Tunore3a «mupa PHK» V. I'unbepra);

YMEHHUE BJIAAeTh OCHOBHBIMH METOJAaMH HAy4HOTO IIO3HAHWS, HCIOJb3YEeMbIMH B
OMOJIOTUYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHHWE, H3MEpEHHE,
HaOJro/IeHNEe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS U OIICHKH aHTPOIOTCHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHE BBIJIENIATh CYIIECTBEHHBIC MPU3HAKHA: BHUIOB, OHOTEOIEHO30B, IKOCHCTEM U
ouocoepsl, CTaOMIM3UPYIOIIEr0, IBMXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro oTOOpa,
AIUIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH]| MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaTpaBJICHUH SBOJIIONNHY, KPYrOBOPOTA BEIIECTB U TIOTOKA YHEPTHU B IKOCHUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU DBOJIIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMA K HUM
OpraHu3MOB;

YMEHHUE BBISBIISITh OTJIMYUTEBHBIC PU3HAKH )KUBBIX CHCTEM, TMPHCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUsS, aOMOTHYECKMX W OHMOTHYECKHX KOMIOHEHTOB JKOCHCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUI JOKa3aTelbCTBa pOJCTBA OPraHU3MOB pa3HbIX CHCTEMaTHYECKHX TPy,
B3aMMOCBSI3U OpPraHU3MOB M CpeIbl OOMTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHsT MHOroo0Opasus BUAOB M 3KOCHCTEM KaK YCJOBHUSI COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHME peliaTh OHOJIOTUYECKHE 3a7aud, BBISIBJIATH NPUUYUHHO-CIICACTBEHHbIE CBS3H
MEXAY HCCIEeIyeMbIMU OHOJIOTHYECKMMH TpOIleCCaMd M SIBJICHUSMHM, JIelaTh BBIBOABI U
MIPOTHO3bl HA OCHOBaHUH MOJIyYEHHBIX PE3yIbTaTOB;

YMEHHE BBINOJHATH JAOOpaTOpHbIE U MpaKTHUecKue padoThl, COOMIOAATh MpaBUJia IMPH
pabote ¢ yueOHBIM U JJa00PATOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OJKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Leib UCCIeA0BaHUs, aHAIM3UPOBATh MOJIy4€HHbIE Pe3yJbTaThl U JeJIaTh BBIBO/IBL;

YMEHHE Yy4YacTBOBaTh B yueOHO-HMCCIIEI0BATEIbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEJHIIMHE, TPOBOJMMOI Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OICHHBATh THUIOTE3bl U TEOPUHM O MPOUCXOKACHUU IKU3HHU, 4YEJIOBEKA U
YeNI0OBEYECKUX pac, O MPUYHMHAX, MOCIEACTBHIX U CIOCO0aX MPEAOTBpAIllCHUs TII00aTbHBIX
M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyAyIeit mpodeccuoHanbHON AesITENLHOCTH B
oOmacti  OMOJOTMH, SKOJOTHUH, IPHUPOJONOIB30BAHMS,  MEIUIMHbBI, OHOTEXHOJOIHH,
IICUXOJIOTUH, BETEPUHAPUM, CEIBCKOTO XO3sMCTBAa, MUIINEBOM MPOMBIINUIEHHOCTH, YIIyOlIsTh
MO3HABATEIbHBIM MHTEpEC, HANpaBICHHBI Ha OCO3HAHHbBIM BBIOOP COOTBETCTBYIOIIEH
npodeccu M OPOJOJDKEHHE OHOJIOTMYecKOro o0pa3oBaHMS B OPraHM3aLUAX CPEIHEro
po(heCCHOHAIBFHOTO U BBICIIET0 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM QAuHecTso 'lacltzB i DJIeKTpOHHbIe (L (POBbHIE)
n/m | MPOrpamMmbl Bcero p:\);oTTi (:JI])HBIe p ;’ ;::::qecm'e o0pa3oBaTe/ibHbIE PecypcChl
bubmmoreka [{OK
! brosorns kax Hayka . 0 0 https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 JKuBbIe crcTEeMBI M X U3ydEHHUE 2 0 0 https://m.eds00.ru/7f41c292
bu6moreka [IOK
3 brosorus reTku 2 0 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XuMHYecKasi OpraHusanus KIeTKH 15 1 1 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
> Crpoenue u dymim keTkH 8 0 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIicHHe 11 0 1 bubnuorexa [JOK
SHEPIHUHU B KJIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBennas nadopmanus u 11 0 05 bubnuorexa [JOK
peanu3aius eé B KIeTKe ' https://m.edso0.ru/7f41c292
. bu6mmoreka [JOK
8 JKH3HEHHBIA UMK KIETKH 6 0 . https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1 15 https://m.eds00.ru/7f41c292
10 PasmMHOxeHuEe U pa3BUTHE 13 0 15 bubnuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
" I'eneruka — Hayka o ) . 05 BuGnuotexa LIOK
HACJIEICTBEHHOCTH U U3MEHYHBOCTHU : https://m.eds00.ru/7f41c292
OpraHu3MOB
bu6mmoreka [JOK
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 20 0 1 https://m.edso0.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 7 0 1 bubnuoreka [IOK
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https://m.edsoo0.ru/7f41c292
bubmuoreka [IOK
14 Peneriika Heroneka 3 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [{OK
15 CenexIyst OpraHMu3MOB 7 0 1 https://m.edsoo0.ru/7f41¢c292
16 buoTtexHo0THs M CUHTETHUYECKAs 6 0 0 bu6mmoreka [{OK
ouoJorust https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
17 PesepHoe Bpems > . 0 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 136 3 13
[TPOT'PAMME
11 KIIACC
K
Ne HanmeHoBaHMe pa3je/ioB U TeM OfMHecTBo qacIocB n JyekTpoHHbIE (U PpOBbIE)
n/m | MporpamMmabl Bcero p:;()TTI:, (:m)m,le D ;)g:)l:)llmecxne oOpa3oBaTe/ibHbIE pecypchl
1 gzgizﬂiiﬁzf ?IgBeH TCI/;ZBJICHI/H?I B 7 0 0 bubmmorexa IIOK
! pelt https://m.edsoo.ru/7f41cc74
OMOJIOTHH
N bu6mmoreka [JOK
2 MuKkposBoIIONUS U €€ PE3yJIbTaThI 15 1 2 https://m.edso0.ru/7f41cc74
N bu6mmoreka [JOK
3 MaxkposBostonus 1 e€ pe3yiabTaThl 10 0 0 https://m.eds0o.ru/7f41cc74
4 IIpoucxox/ieHNE U pa3BUTHE KU3HU 18 0 15 bubnuoreka [JOK
Ha 3emJe ' https://m.edsoo.ru/7f41cc74
5 IIpoucxoxaeHne 4YenoBeKa — 14 1 1 bu6mmoreka [JOK
AHTPONOTeHE3 https://m.edsoo.ru/7f41cc74
DKoJIorusl — HayKa o
6 B3aMMOOTHOIIEHUAX OPraHU3MOB U 3 0 05 bubnunoreka [JOK
HaJOPTaHU3MEHHBIX CUCTEM C ' https://m.edsoo.ru/7f41cc74
OKpYKaloLIEen cpeion
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bubnuoreka [IOK

7 Opranusmesl U cpea oOuTaHMs 10 1.5 https://m.edso0.ru/7f41cc74
. bubnuotexa [JOK

8 JKOJIOTH BUIOB M IO ; 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJIOTHUSI COOOIIECTR. 18 05 bubnuotexa [JOK

DKOJIOTUYECKHUE CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK

10 Bbuocdepa — rmobanbpHast SkocucTeMa 8 0 https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK

1 Henosek 1 okpykaiomas cpena 13 0 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK

12 Pesepiioe Bpens 11 0 https://m.edsoo.ru/7f41cc74

OBIUIEE KOJIMYECTBO YACOB I10 136 75

[TPOI'PAMME
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. buonornyeckue cucremsr u miponeccel, 10 knace/ Tepemo A.B., [lerpocosa
P.A., ObmiectBo ¢ orpanndeHHON 0TBeTcTBeHHOCThIO « O] MHEMO3MHA»

* buonorus. buonorndeckue cucremsl 1 niporiecchl, 11 kirace/ Tepemor A.B., I[TerpocoBa
P.A., ObmiecTBo ¢ orpanndeHHON 0TBeTcTBeHHOCThIO « MOl MHEMO3UWHA »

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
@enepanpHas pabouas mporpamma o ydyeOHomy npeamery «buonorus»  (yriyOneHHBIH
ypoBeHb), ®I'BHY «MHucTuTyT cTpaTerun pazsurtus oOpazoBaHus», Mocksa, 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka L{TOK https://m.edsoo.ru/7f41¢c292
bubmmoreka L{OK https://m.edsoo.ru/7f41lcc74
https://m.edsoo.ru/7f41c292

https://fipi.ru/



