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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanun»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHHH (penepanbHoi paboueil mporpaMmbl
BOCITMTAHUS.

VYuebnsii npenMer «buonorus» yrayon€éanoro ypoBHsS usyudenus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHO obnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yriy0IEHHOM YPOBHE, SIBISIOTCS CriocoOoM mauddepeHnranuu o0ydeHusl Ha YPOBHE CPEIHErO
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeIHUM MPOPECCHOHANBHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpems
KaX/IbI M3 3TUX y4eOHBIX TPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MIPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH HAy4YyHOTO 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOWIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebrnomy npeamery "buosiorus" naér mpencraBieHne O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeessieT 00s3aTenbHoe
(MHBapMaHTHOE) NPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPUpPOBaHUE MO pasjesiaM U TeMmaw,
pacnpeneneHre no KiaccaM, peKOMEHY€eT MOCIeA0BaTeIbHOCTh N3YUeHHs y4eOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€d, JIOTMKM YyueOHOro mpoliecca,
BO3PACTHBIX 0coOeHHOCTeH oOywaromuxcs. B mporpamme mo OnMojoruu peaian3oBaH MPUHIIKI
IPEEMCTBEHHOCTH C H3y4YeHHEM OHOJOrMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onaromaps 4yeMy [pPOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCJEOYIOIIee  pa3BUTHE
OMOJOTHYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJOTUUYECKOT0 MBILIUIEHUs, NPEACTaBICHUN O 3J0pOBOM o0Opasze *KHU3HM, Ha
BOCIIUTaHHE OEpeHOro OTHOIIEHUS K OKpyJKarolled NpupoJHOi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpenmera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO K mIaHUpPYEeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesyiabTataM oO0y4deHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIHbHOM
NeSITeIbHOCTH O0YYaroluXcsi M0 OCBOCHHMIO COJEp:KaHUs OMOJOrMYecKoro oOpa3oBaHMsA Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYyeOunblil npeamer «buonorus» Ha ypoBHE CpeHEero o0miero oO0pa3oBaHUs 3aBEpIIAET
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
oOyyaromuxcs O JKMBOM TNpUpPO/AE, OCHOBAX MOJEKYJISPHOW W KJIETOYHOW OHOJIOTrHH,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKH, CENEKIUHU, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YYEHHUS U IKOJIOTUH.

N3zyuenne yuebnoro npeamera «buonorus» Ha yriay0lieHHOM YpOBHE OPUEHTHPOBAHO HA
HOJATOTOBKY OOYyYaromuxcs K IOCIEAYIONIEMY MOJTYYEHUIO OHOIOTMYecKoro oOpa3oBaHUS B
By3ax M OpraHM3alsaX CPeAHEro MmpodeccHoHanbHOro oopazoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBJISIeT CHUCTEMa OMOJIOTMYECKUX 3HAHUHM, MOJNYYEHHBIX MPU HU3YYEHHH OOydarolIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3lesioB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpa3oBanus, B 10—11 xnaccax 3TH 3HaHUA MOTYYarOT pa3BuUTHeE. Tak, pacIIMPEHbl U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTeHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,



o0IIMX 3aKOHOMEPHOCTSX JKW3HM, [OMOJHUTENBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS
IIPUKIIAHOTO U IOMCKOBOI'O XapakTepa, KOTOPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmMokHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, TTOTYYCHHBIMU 00yUYaIOIIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpaduu u MaTEMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMY mpenmery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K H3yueHuto Ouonoruu. CorjgacHO UM, M3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€pPHBbIE JIJISl )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpraHHU3aluu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHeHHs] OHOJOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 Kkimacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOH M KIETOYHOW OWOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTyaIM3UPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHMKE, 300JIOTMH, aHATOMUH,
duznonoruu venoseka. B 11 kitacce M3y4yaroTcsi SBONIOIMOHHOE YUYEHUE, OCHOBBI HKOJIOTHU H
ydeHue o ouocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, IMOIYJSLUH, OHOLEHO03a, IKOCHCTEMBI, O BbIAIOIINXCS
HAy4YHBIX JOCTHKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OMOJIOTMH, NPUKIAIHBIX acleKTax
Ouonoruveckux 3HaHWM. (s pa3BUTHSA M TOJAEpkKaHHS WHTepeca 00yJarommxcsi K OMOJIOoTUU
HapsIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuana B COJIepKaHUU MPOTrPaMMBI 110
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0nacTu OMOJNIOTMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIlIEHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3ydenus yue6Horo npeamera «buosorus» Ha yriyOa€HHOM ypoBHE — OBIIAJICHUE
0o0y4JalImUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHrne YMEHUIN UCIIO0NIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUU HHTEpEca
K omnpeaenéHHoi o0nacTu nmpodecCHOHANbHON NeATENbHOCTH, CBA3aHHON ¢ OMOJNOTHEN, HIn K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHUS OMOJIOTHYECKOro 00pa30BaHus.

JlocTuxenue 1enu u3ydeHus ydeOHoro npeamera «buosnorusy» Ha yriiyoaéHHOM ypOBHE
obecrnieunBaeTcs pelIeHrneM CIEeIYOMUX 3a1au:

OCBOCHME OOYyYalOIMIMMHUCS CHCTEMBbl OHMOJIOTMYECKUX 3HaHMH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSX, KOHLEMIMAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSX W IpaBHIIaX,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPraHU3M, MOIYJISIIMS, BUJ,
OmoreorieHo3, Owocdepa); O BBIJAIOIIMXCS OTKPBHITUSAX U COBPEMEHHBIX HCCIECIOBAaHUSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYaromMxcsi €  METOJAaMM  TIO3HAHHUS  JKUBOM  MPHUPOABI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJIIPHOM M KJIETOYHOW OMOIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKLIUH, OMOTEXHOJIOTHMH U CUHTETUYECKOM
OMoNOTMM, TMAaJCOHTOJOTMH, OKOJOTMM); METOJAaMH  CaMOCTOSITENIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX HCCIECIOBaHUM B JjabopaTopud W B Tpupoje (HaOmoAcHUE, H3MEpPCHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIJICHUE OOYYAIOIIMMUCS YMEHHSIMU: CaMOCTOSTEIbHO HAXOIUTh, aHAIN3UPOBATH M
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIMIO; TTOIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-



SKOHOMHMYECKUMU U 3KOJOTHYECKMMH MpOoOJieMaMu YelIOBEYECTBA; OLEHUBATH IOCIE/CTBUS
CBOCH JNeATENPHOCTH 10 OTHOIIEHUIO K OKpPY)KaIoLIed NpUpOAHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBAaTb M COOJIOJATh  MEphI
npoduIakTUKU UHQPEKIMOHHBIX 3a00JIeBaHMii, MpaBuia MOBEACHUS B MPHUPOJAE U OOecrieueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30oBaThb COBPEMEHHBbIC Hay4HBIE OTKPBITUS B 00JacTH
OuoJjioruu;

pa3BUTHE y O0YYaIOUINXCS WHTEIUIEKTYyaIbHBIX U TBOPYECKUX CMOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEJOBAaHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 MTPoOJIeMaMy, METOJOJIOTHel OWOIOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
HKCIEPUMEHTAJIbHBIX HCCIECIOBAaHUM, pelmeHus OHOJOrMYEeCKUX 3a/4ad, MOJEIMPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl IEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJE B LEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyJbTypbl NOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuoOpeTeHue 00y4arIIMMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(coOnrosmenue mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIMIMX JIOACH (COOMIOACHHUS Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITENBHOCTH B
Ype3BbIYAHBIX CUTYaLUAX MPUPOJHOTO M TEXHOIEHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BAHUS
OMOJOTrNYECKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/IaHME YCJOBMM JJIi OCO3HAHHOrO BbIOOpa OOYYAIOUIMMKCS HWHIAUBUAYAJIbHOU
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MoOcienyomeMy HpodecCHOHaIbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAMBUAYAIbHBIMU HHTEpecaMH U MOTPEOHOCTAMHU
peruoHa.

OOmiee ymcliO YacoB, OTBEACHHBIX Ha M3y4Ye€HHE OHOJOTMU Ha YriyOJEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

OTb6op opraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUM(PHUKU €ro COACp)KaHUS U HaNpaBICHHOCTH Ha MPOJOHKEHUE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro NPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBHEM IMPH OO0y4YeHHH OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpOBEACHUE J1aObOpaTOPHBIX U TMpakTHUeckux pabdor. Takke yuyacThe oOydalOmMXcs B
BBIMOJIHEHUH  TPOEKTHBIX U y4eOHO-MCCIIEOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUalIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

ConepxaHue MpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HadyeHne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
HPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. JIlunneit, XK. b. Jlamapxk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTHMMHU HayKamm», «CucremMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIpoueccsl, NPoUCXOAsIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue KkuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBBIX cucteM. MeTtoapl Ouonormdeckoi Hayku. HaOmronenue, m3mepeHwue,
DKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. [loHsaTHE O 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUuMHBI HCKa)K€HUSI pe3yslbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHM  JKUBOTHBIX», «CHCTEMBI OpraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPUPOJIBD».

OGopynoBanue: 1abopaTtopHOEe 000PYAOBAHHUE JIJIs1 TPOBEACHUS HAOIOACHHH, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOJOB IPU M3YUYEHUHU KUBBIX
CUCTEM.

Tema 3. buosnorus Kjierku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) uzyyenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
Pa3BUTUS METOJI0B MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpOIpEnapaThl PacTUTEIbHBIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKn

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mouiekyisbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHas CTPYKTypbl. JleHarypanus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckue pyHkuuu 0eiakoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukauus — numnujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennosbeie kucnotsl. [IHK u PHK. Crpoenune HyknenmHoBBIX KuCIOT. HykneoTuusl.
[Mpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas crupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢bynkumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCYMKH, UX (QYHKIUH B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypvl U @QYHKYui
buomonexkyn u ux komniekcos. KomnviomepHulii Ouzaun u opeanudecKui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMmoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Huarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHBOW  IPUPOACY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguyeckas Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHas pa6ora «OOHapyxeHue OEIKOB C MOMOIIbIO KAUECTBEHHBIX PEaKIHil».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kierounas cTeHka OakTepuii ©u  apXeid.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHUecKod MeMOpaHbl. TpaHCIOPT BeUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOTr0 Hacoca. DHAOMMUTO3: MUHOUTO3, paronuto3. Dx30muTo3. Kiletounas cTeHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutomnazma. [lurozons. Ilutockener. JIBrwkeHnme wnuromiasMmbl. OpraHouzbl KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKUIUU. B3anuMocCBsS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIMHM HEMEMOpPAaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpogpunamenmsi. MBpIIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE U (DYHKIHH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KIeTKN», «CTpOeHHEe MUTOXOHIPUW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENnapaTbl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3ydeHue CTpoeHUs KIETOK pa3IMuHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopHnasi padora «VccienoBanue Ija3Moiin3a U ACIJIa3MOJIM3a B PAaCTUTEIbHBIX
KJIIETKax».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpPeBpalleHHe JHEPIUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B  0OMEHHBIX Ipoleccax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa u mexaHusM aeiictBus. Kodepmentsl. OTinnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparouwjue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp ximopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30YAHUTEIH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHUe.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

IToptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuit, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocuHTE3», «DHEpreTuuecKkuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOH MUKPOCKOII, 000pyAOBaHUE /ISl PUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KAaTala3bl)».



JladopaTtopnasi pab6ora «l3yueHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPOJia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUUHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AQHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckou
kiemxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MPpolieccoB B kieTke. KiieTounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0osieBaHust yenoBeka, JKMBOTHbIX, pacrtenuit. CIINZ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 00cmasKu 1eKapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kietku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTHUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEpPAa3BbI.

Marpuunenii  cunres JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHHTE3, aAHTHIAPAJLIENBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TeinmoMmepsl U TeloMepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TarIOWIHBIA HAOOPBI XPOMOCOM.
['omosiornynbie XpoMoOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJAIIME B HUX Ipouecchl. TuImbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmuss MuToTHueckoro mnukia kietkd. [Iporpammupyemas kierouHass rudenb —
arornTo3s.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmupl u cxembl: «KU3HEHHBIM LUK KIETKH», «MuTO3», «CTpOeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnroneHne MuTo3a B KIETKAaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHeil: oOpas3oBarenbHas, IOKPOBHas,
MPOBOJINIAs, OCHOBHAasA, MexaHnueckas. OCOOCHHOCTH CTpOeHMsI, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: dIUTETHATbHA,
COEIMHUTENbHAsA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpPOEHHUS, (YHKIHH U pPacHoNOKEHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKTYTUKOBOE, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX pACTEeHUH: TPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Peduekc. CkenerHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranusmos. [loriomieHre Bojabl, YIIEKUCIOro raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [lutanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MHIIEBApEHHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenpHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIETKU. KokHOe nbixaHue. JlpIxaTenbHas MOBEpPXHOCTh. JKabepHoe U JErodyHoe
JIbIXxaHue. JlpIxaHhe MO3BOHOYHBIX >XHMBOTHBIX M YeJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTeMa uYeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIIEKONUTaIOUX. Perynsauus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BelEeCTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHocHass cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opraHu3moB. Beinenenue y pacTeHud. BeineneHue 'y JKHBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICIUTENBHON cUCTEMaMM. BpljieleHre y MO3BOHOYHBIX XMBOTHBIX M uenoBeka. ITouku.
Crpoenne u pyHKkunoHupoBanue Heppona. OOpazoBaHNE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XMMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IPOM3BOJHBIE. 3al[UTa OPraHU3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cesniektuBHoro ummynurera (I1. Opnux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHU.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U peryisuus y pacTeHuid. PocToBble BellecTBa M HMX
3HauEHUE.

HepBuast cucrema m pediexTopHas perynsiiust y >KUBOTHBIX. HepBHas cucrema um e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopanbHasi peryisiusi ¥ SHIOKPUHHAs CUCTEMa >XUBOTHBIX M 4yesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHU pacTeHMiD,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurenpHas cuctema», «DHIOKpPUHHASI cucTeMa», «CTpoeHHe MbIILb, «IMMyHUTET,
«KumeunononoctHeie», «Cxema muTaHus pacTeHui», «KpoBEeHOCHbIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpENapaTbl OJHOKJIECTOYHBIX OPraHU3MOB,
MHUKpOIpenaparbl TKaHeH, paKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU HACEKOMBIX, UTJIOKOXKUX, KHUBbBIC
9K3EMIUIAPBl KOMHATHBIX PAacTEeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIa)KHbIE IIpenapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opyIoBaHHE [UIA JEMOHCTPAllMM IMOYBEHHOTO M BO3AYIIHOTO TMTAaHUS pacTEHUM,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3ydeHue TkaHeH pacTeHUIN.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTals, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. IloyoBble — Kene3bl.
OOpa3oBaHre U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Craaun >MOPHOTeHE3a KUBOTHBIX (Ha pUMepe JITyIKH). Jpobienue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHOB W TKaHEeW W3 3apoJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. [locTamOpuoHanbHbll nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta KUBOTHBIX. akTOpbl PETyJSIUU POCTa JKUBOTHBIX U 4yenoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpaszoBaHue crop B Iporecce Meio3za. ['amerorenes y pacTeHHiA.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXkeHHE XJTaMHJIOMOHAb», «Pa3zMHOXeHUE JBriIEHb», «Pa3MHOXEHHE THUIPBI,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SWLEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe m Hempsmoe pa3BuTHE», «Pa3zBuTHe Maiickoro
Kyka», «PazBurue capanum», «Pa3Butue narymkn», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOIOJbHBIX M ABYIOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbD», «JKu3HEHHbII ULUKI MXxa», <«OKU3HEHHBI LMK DANOpPOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UTroTa, YUCTas JIMHUS, THOPUABI, TeHOTHI, (QeHorur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTo bl TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlaGopaTopHnas pa6ora «/po3o¢puina kak 00bEKT FeHETUUECKUX HCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpuioB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoii 3akoH MeHaens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmienyienne npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApyLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENHEHUS Iosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOTIOTHUECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (QyHKuuH. [‘eHermueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3AUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB y Ipo3oduishy, «I'eHeTuka monay, «Kapuorumn yenoekay, «Kapuorur qpo3ohuisn,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IpakTuyeckas padora «l3ydyeHue pe3yapTaTOB IUTHOPUAHOTO CKPEIIMBAHHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeasl B (opMUpPOBaHUM MOIU(MUKAIIMOHHOU
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass M3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHUYMBOCTU. Buabl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpolecca. 3aKOH TOMOJOTHMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl u cxembl: «Buabl u3mMeHUHBOCTHY, «Moau@uUKanMOHHAS HW3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTaImiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeHYUBOCTH. [IocTpoeHre BapHallMOHHOIO psijia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS Te€HOMa YeJIOBeKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momoubto [11[P-
ananu3a. HacnencrBennsie 3a00seBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
NPEIOTBPALICHUH M JICUCHUU T'eHETHYECKUX 3a00JieBaHUM YeloBeka. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YENIOBEKA K (PU3NYCCKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotum denoBekay», «MeToApl M3yYeHUS] TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBl€eHUE U aHATIU3 POJIOCTIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JJaHMM COPTOB pacTeHUM U mnopoxa kuBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McmpiTaHue mpou3BoauTeneil mo moroMctBy. OTOOp MO
TEHOTUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTYpHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUuIuHT. HepoacTBeHHOe CKpelmuBaHue, Wil ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenune Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKLUUH pacTeHUd u
KUBOTHBIX. «3€1EHAs PeBOIOYUL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKUX PECYpCOB KYJIbTYPHBIX PAaCTEeHUN U UX IAUKUX
poauyeil s co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHBIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEAX VIYYUIEHUS CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTHUYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYUBOCTH», «METOIAbl CEIEKLMN»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PAaCTEHHI M MOpPOJ IOMAaIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeust «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (pepMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHas OHWOTEXHOJIOTUA: XJieOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LI€JICHANPAaBJIEHHOTO  W3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckass rHOpUaM3aniusi U coMaTtudeckwii smOpuoreHes3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M TeHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYHPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonoruu. [ToctreHoMHuas nudposast megununa. [1LP-1uarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIMUUHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C IO OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycraHoBieHue MOJIEKYJISAPHBIX MeXaHu3MOB (yHKuuonupoBanus PHK-
CoJIepKallMX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepusn», «l 'eHHas HHXKEHEPU».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xaenne u pa3BUTHE IBOJIONHMOHHBIX NPeICTABJICHUH B 0M010THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3BomonuM  BuAoB 1no Y. JlapBuHy (BbICOKas HWHTEHCHUBHOCTh
pa3MHOXKEHUS OPraHU3MOB, HAcCJIEJCTBEHHAas H3MEHYMBOCTb, OOppOa 3a CyYIIECTBOBAHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAs OMOIOrus. 3Hau€HHE HBOJIOLMOHHON T€OpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYyYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xonneiin, J. K. benses.

Tabmuubl n cxemsl: «Cucrema xuBod npupoasl (mo K. Jlunnew)», «JlecTHHIIa >KHUBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMupoBaHus MPUCHOCOOICHUNH Yy pacTeHUuidl u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 060pbObl 3a cymecTBoBaHue», «lloponel romy6eit», «Muoroodpasue
KyJbTYPHBIX GopM KamycThD», «Ilopoasl JOMaIHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak sjeMeHTapHas eAuHULa 3BosolMH. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH IeHeThdeckoro paBHoBecus JIx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIHME CHJIbI) HBOMIONMH. MYyTalMOHHBIM mpolecc.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€eHHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunvl u creocmeus. Illposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: JIBHXKYIIMHA, CTaOWIM3UPYIOLUMM, paspbiBaroliuii (Iu3pynTuBHbIN). [TomoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Ipumepsl npucnocobieHui
y OpraHu3MoB: Mopdosnorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
M3onsauust — ximroueBoil ¢dakrtop BupooOpazoBanus. I[lytm u crmocoObl BHI00Opa30BaHMS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BoOMIOIMOHHON OWONOTMM B  pa3padOTKE HAyYHBIX METOJOB COXpaHEHUs
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

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

Tabnuubl 1 cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «[lomynauuonHas CTpyKTypa BHIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI JAaypcKoi», «llomyasioHHbIe BOJTHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHblil MEJTaHU3MY, «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >KUBOTHBIX),
«®Dusnonoruueckue agantauun», «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTHY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«JKoNoruueckoe BHUI000pa3oBaHKe BHUAOB cuHHUL, «llomumionasl pactenuit», «KamyctHo-
peneyHbId THOPHUIY.

OO6opynoBanue: repOapuy pacTCHHA, KOJUICKIIMA HACCKOMBIX, Yydesa MTHUIl U 3BEpeH ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1EJIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B M0 MOP(POIOTrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonsl uszydeHus osBomouud. CpaBHeHue ¢uopbl u  (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMian. BUabI-oHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
I'eHeTnyeCcKME MEXAHU3MBI 3BOJIOLMU OHTOTEHE3a U IOSIBICHHS SBOJIIOLIMOHHBIX HOBILIECTB.
['oMostornyHble ¥ aHAJIOTM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallui U SBOJIFOLHSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOrEHETUYECKUH Psifl JTOIAan», «APXEONTEPHKCY, «3Bepo3yObie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE W  aHAJIOTMYHBIE  OpraHbl»,
«PyauMeHTB», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpBHI YelOBEKa M MIMMIIaH3e», «[maBHBIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyAMMEHTApHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHune U pa3BUTHE )KU3HU HA 3emule

Hayunple THUMOTE3bl TPOUCXOXKICHHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHay4HbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['Mmore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XuMHUUECKasi 3BOJIONHS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEUIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnomumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIICTKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Botounu. [losiBieHre U 3BONIOLUS HEPBBIX KIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKN Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxneHrue sykapuoT (cUMOMOreHe3). DBONIIOIMOHHOE IMPOMCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHue CHOPOBBIX pAacTEHUMH W 3aBOEBAHME MMM CYLIM.
Cemennble pactenust. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIOB. IlepBble XOproBbIe
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MMO3BOHOYHBIX. [Ipoucxoknenre aMmpuOuil U penTHIINA.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, IPOTEPO30i, NaIe030, ME303011,
KaiiHOo30#M. OOmias XapakTepuCTHKa KJIMMara W Treojiorhyeckux mporeccoB. [losBieHue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. ITpuumHel u cnencreus
MaccoBbIX BbIMHUpaHHil. COBpEeMEHHBIM 3KOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. U. Onapun, [Ix.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo3apoKJieHHs ku3Hm», «Cxema ombita C. Mwmmtepa, I'. IOpu», «Ortansl HeopraHndeckou
sBooLIMNY, «['eoxpoHonoruyeckas mikanay, «HadanpHble 3Tanmbl OpraHUYECKOW SBONIOIUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuUMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD»,
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «Punmodute», «OIHOKIETOYHBIE
BoZOpoCIn», «MHOrOKJIETOYHbIE BoJopocin», «Mxm», «llanmoporHukmu», «l'onoceMeHHbIE
pacteHusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUSA KUBOTHOTO MHpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOJHEICY, «IIpecMmblikaromuecs», «IITu1eny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeHckoil ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN pPa3IUYHBIX OTIEJIOB, KOJUJIEKIWU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBIX, MYJISKU OPIraHUUYECKHUX OCTATKOB OPIaHK3MOB.

Bupryaabnas jgaboparopHass padora «MogenupoBanue onbiToB Muiepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnass padora «l3yueHne U onucaHue HCKONAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne OCOOCHHOCTEH CTPOCHUS PACTEHUH Ppa3HBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3pgens! u 3anaun auTponosioruv. MeToapl aHTPONOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUNA O MPOUCXOXKICHUU 4YeJIOBEeKa. PenurmnosHbie BO33pEHMUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKAa C JKMBOTHBIMH: CpaBHHUTEIbHO-MOp(doioruueckue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMIUIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (QakTopbl)  aHTpONOreHe3a:  OWOJIOTUYECKHE,  COLMANIbHBIE.
CooTHolleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE TPEAKU JroAcH. YenoBeK yMenblid, NepBble M3TOTOBIEHUS Opyaui Tpyzaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
Kak BUJ JIIOJICH XOJIOJHOTO KiauMara. YenoBEeK pa3yMHbI COBPEMEHHOIO THIIA, JEHUCOBCKHI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenernka u najgeoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonssiit iporiecc U noaumMopusm. [lomyasroHHbIe BOIHBI, Apeiid TeHOB, MUTpalus 1
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBaTOpHANbHASI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHuss 4YeloBeka 1o IuiaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy»Karolien cpensl. Bausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciurimHapaple  MeTonbl B (u3uueckod  (OMOJOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISALUU.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yelloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «/[BWXKylIME CHJIBI AHTPONOreHEe3a», «ODBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
4yelnoBeka, penpoaykiuu (dotorpaduu) KapTHH C  MHQPOJIOTHYSCKUMH W OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIEJI TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OPraHuU3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPYKAKlIel cpe1oi

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMU HAyKaMH.

Mertonb! skosoruu. [loneBbie HaOMOEHHUS. DKCIIEPUMEHTH B SKOJIOTUHU: MPUPOAHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€HM uenoBeuecTBa C MNpUpofoid. DPOpMHUPOBAHUE DSKOJOTMYECKOW KYJIbTYpPBl MU
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmunel u cxembl: «Paznensl skoiorum», «MeTtoasl sxonorun», «CxemMa MOHUTOpPUHTA
OKPYXAIOIIEH Cpeab».

JlabopaTopnasi padora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
IKOJIOTMYECKHUX  (akTopoB:  abuoTHyecKkue, OWMOTHYECKHEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak skoioruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTeHUH M >KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib ceera. doTonepnoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[TolKuIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxxnocts kak skonorumdeckuii ¢akrop. [IpucnocoOneHuss pacTeHuid K MOIIEPIKaHHUIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornuyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KyCTapHUKHM, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TPAaBBl.
JKuznenneie (GoOpMBI KHUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckue  B3aUMOACHCTBUS  (TONMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHX B3aUMOJEHCTBUHN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl U cxeMbl: «JKonoruueckue Gaktopb», «CBETOBOM CHEKTP», «IKOIOTHYECKHE
TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TemIOKpOBHBIE KUBOTHBIE», «XO0JIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«IJKocHucTeMa IHMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMa XBOWHOIO Jieca», «llenu nutranus»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

OOGopynoBanue: repbapuu pPACTEHHM W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHEMOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
Kcepoduram, Me3o(duTaM, KOMHATHBIE PACTEHUsS JAHHBIX TPYII, KOJJIEKIIMH KWBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0ONAJAr0IINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX KXKU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbIsBICHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomHopomHocTH cpeapl, puznueckux OaphepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIC TIOKA3aTENH MOMYJISIIH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJIorudeckasl CTpykTypa nomyssinuu. OneHka 4YHMCIEHHOCTH NOomyJsiuuu. JmHammuka
MOMYJISAUKN U €€ peryysinusa. buoTnueckuii moTeHuran nonyiasiuud. MoaenrupoBaHue TUHAMUKA
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTU TMOIMYJISIIUMA: pPoiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonornyeckoi Humu. llorenuunanbaas u
peann30BaHHAas HUILN.

Bun xak cucrema nomynsuuil. Apeanbl BUIOB. BHIBI M MX JKM3HEHHBIE CTPAaTErHu.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTepUCTUKU monysiuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repdapuu pacTeHUN, KOJIJIEKIUHU )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

OkocucremMa Kak oOTkpbiTas cucrema (A. JDk. Tencnu). DyHKIMOHAIBHBIC OJIOKH
OpraHU3MOB B 3KOCUCTEME: MHPOAYLIEHTBI, KOHCYMEHTbI, peaylLeHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3KocucTeMbl. buoMacca n npoaykius. OKOJIOTHYECKUE MUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKleccuu. IlepBuuHble U BTOPUYHBIE CYKIECCHUHM U HUX
OpUYMHBL. AHTpOIIOTE€HHBbIE BO3JCHCTBUA Ha cykueccuu. KimMakcHoe cooOIIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKrocucmemvl myHop, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢aynel. buomormueckoe ©  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IIOMYJSILIMM U DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 3IKOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toptper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKUHMOHAIbHBIE TPYNIBl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampia sHeprum», «OOpazoBanue Oonota», «llepBuuHas cykueccusi», «BoccranoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHHIA, aKBAPUYM KaK MOJIEIb SKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IKCKypcHsi B TUIIMYHBINA OuMOreoneHo3 (B n1yOpaBy, Oepe3HSK, €lIbHMK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpOdKOCHCTEMY (Ha MOJIE WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. U. Bepuanckoro o
6uocdepe. O6snactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! 1 €ro GyHKINH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcoOeHHOCTH Onochepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiecTB U
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
Jeca, CMEUIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, ITyCTHIHU, TPOIIMUYECKUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (QYHKIMS JKUBBIX CHCTEM, OLEHKAa HUX PECypCHOro TMOTeHLUala U
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsr 3emnny, «Kpyrosopor azora B npupoae», «Kpyrosopor
yriaepoaa B mpupoae», «Kpyrosopot kuciopoaa B npupone», «KpyroBopor Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cwmemannbii  nec», «lllupokomuctBeHHbli  Jec», «Cremb», «CaBanHHa», «llycThiHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHbIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXpaHbl NpUpobl. KpacHbie KHUTH.
Oco60 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKH.



OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3HCa
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe MeETOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX IMPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmuipt u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHUe TUAPOCPepbD,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUW U IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIHOCTH M CaMOOIPENIEICHHUIO,
Hanuuyue momueéayuu K OOy4deHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOXKICHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JCATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yYCTAaHOBKAMH, TPUCYIIAMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHYECKOHW  KYJIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
y4eOHOM W BOCIHUTATEIBHON JCATEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKHMU
COLIMOKYJIbTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu IMOBEACHUS M CHOCOOCTBYIOT IpoOlieccaM CaMOIIO3HAHUSA,
CaMOBOCITUTaHUS U CaMOPA3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3UIIMU JTUYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyAa W CTapiieMy MOKOJCHHIO, B3aUMHOTO
YBOXKCHHS, OEPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACICIUI0O W TPAJAHIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JTMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHCHTAIlMH, ITO3UTUBHBIX BHYTPCHHHX
yOeXKICHHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kKIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€,

YMEHHE yYUThIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSIMHU, KYJIbTYPHBIMU IEHHOCTSMH U COLUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4eOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHONIECHUS K MHEHUIO
OTIIIOHEHTOB NP 0OCYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COMNCPIKAHNUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON TPaKIAHCKOM UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TrOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YUYEHBIX B CTAHOBIIEHHE U pPa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TTOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUas ICTETUKY OBbITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOIMOHAIBHOTO BO3AEMCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peajn3alus 3J0pOBOro U OEe30MacHOro 0o0pasa KU3HU (30pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TIPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi ¢Gu3MYECKas aKTHUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JTFOJICH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3inuyHbIM cepam mpodeccnoHaNbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUHM BCel
KU3HHU;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKHM UX BO3MO’KHBIX ITOCIIEACTBUH JUIsl OKpY XKaroIlel cpe/ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCIOJb30BaTh MpUOOpETaEMbIE NPU W3YYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI HOBEACHMSI B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HUMHU B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATeIbHOCTH 3KOJIOTMYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MHpE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTO MBIIUICHHUS, CO3/JaHUHU LIEJTOCTHOTO MPEICTABICHHUS 00 OKPYKaOLIEM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewarh pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BbIXOJ1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJSIX MOBBIMICHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rPaMOTHOCTH O0yuJaronmxcs, GopMUpyeMOil Ipu N3y4eHUn OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI HAa OCHOBE HAyuyHbIX ()AKTOB M MMEIOIIMXCS JAHHBIX C LENbI0 TMOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JAEATENbHOCTH, FOTOBHOCTh OCYIIECTBIJIATH IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEJIOBaHHE, HAOIIOJIEHUE, W3MEpPEHHUE, SKCIICPUMEHT W JIPYTHE); YHUBEpCAIbHBIC
yueOHbIe JeicTBUS (IMO3HaBaTeIbHbIe, KOMMYHHUKATHUBHbIC, PETYJISTUBHBIC), 00ECIEUNBAIOIINE
dbopMupoBaHre (PyHKIMOHAIBHON T'PAaMOTHOCTH M COLMATbHOW KOMIIETEHIIMM OOYyYalOlIUuXCs;
CIOCOOHOCTh o0yyJaronmxcst HCIIO0Ib30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAIbHBIC Y4YeOHBIC IEHCTBHUS B IIO3HABATCILHOU U
COLIMATILHOM MPaKTHKE.

B pesynprare wu3yueHuss OHOJOTMM HA YpOBHE CpeIHEro oomero ooOpa3oBaHUs Yy
oOydaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC YYCOHBIC JICHCTBHUS, PETYJISATUBHBIC YHHUBEpPCATbHBIC
y4eOHbIe JeCTBHSI, COBMECTHASI IEATEIbHOCTD.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o0iiero odpazoBaHUs
JTOJKHBI OTPaXkaTh:

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBble JOrHYecKue AeiCcTBUS:

CaMOCTOSITENNbHO (POpPMYIMpPOBaTh M aKTyallM3MpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUM 3HAHUNW TPHUEMBI JIOTHYECKOTO MBIIUIEHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o0000IeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHTUH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATE CBS3H C APYTUMHU MOHITHIMH);

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OMOJIOTHYECKUE TOHSATHUS Ui OOBbsACHEHUs (AKTOB M SBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKHE pacCyXkAcHUs (WHIYKTUBHBIC, JCIYKTHUBHBIC, [0 aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYyIHpPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MOJIEIbHBIE CPEACTBA AJI MPEACTABICHUS CYIIECTBEHHBIX CBS3ed U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaX, a TAKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBUE PE3YJIHTATOB IEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pPadOTy B YCIOBHUSX pealbHOro, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-HMCCIEI0BATENBCKON U MPOEKTHOW NEATENIbHOCTH, HABBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3INUHbIX METOJOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIE IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNOTe3y €€ pelleHus, HAXOAWUTh AapryMEHThl JUIsl J0Ka3aTelbCTBa CBOMX YTBEpPXKICHUM,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TIOJYYEHHBbIE B XOJE€ pEUIeHUs 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOMCK INEpPEeHOCa CPEACTB U CIOCOOOB JeHcTBUS B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOIIUE alIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX U CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHAIM3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M TNPUMEHATh DPA3IUYHBIE METOABI NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOJIB30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopManrell: TPUMEHATh XUMHUYECKUE, (PU3HUECKHe M MaTeMaTU4ecKHe 3HAKHM M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh W MPeoOpa3oOBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUKM BO BceX cepax KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IGHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeaiaraeMoil 3aayd, YYHUThIBaTb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallui, YMETh CMAT4aTh KOH(QIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JPYTUX JIIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rndecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYIITOBBIX
dbopM B3aMOAEUCTBUS NPH peILIEHUH Yy4eOHOH 3a1aun;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JeHcTBUS MO €€ JOCTMXKEHHUIO: COCTaBIATh IJIaH JEHCTBMM, paclpelesaTh poiad ¢ y4E€TOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeularaTb HOBBIE MPOEKTHI, OLEHMBATh WJEH C IMO3MLUU HOBH3HBI, OPUIMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPOOJEM M UX pelIeHus B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO MIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENBHBIX POIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIU3€ PE3YJIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTrHble pe3ysibTaThl OCBOEHUS coOjep)kKaHMs yueOHoro mpenmera «buonorus» Ha
yrIyOJI€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHre NpoQiIbHOT0 00ydeHUs 00yJaromuXCs
Oouonornu. OHM BKIIOYAIOT: creHU(pUYECKUe sl OWOJIOTUM HAay4HbIC 3HAHWSA, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NESTEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM M HUX IPUMEHEHHIO B Pa3IMYHbIX Y4YeOHBIX, a
TaK)K€ B peaJIbHbIX )KM3HEHHBIX cUTyauusx. [IpeamerHble pe3ysbTaThl IPEICTaBIEHbI 110 T0/laM
U3YYEHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodieM paloHAIbHOTO TPUPOIOTIOIB30BaHUS, O BKJIAJe POCCUMCKHUX U 3apyOeKHbIX
yU€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHHME CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAeT: OCHOBOIOJAraromiue
OMOJOTHYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckne teopun (knerounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosna,
XpOMOCOMHasi TeopHsi HacleAcTBeHHOCcTH T. Moprana), yuenus (H. 1. BaBunoBa — o mieHTpax
MHOT000pa3usi U MPOUCXONKACHUS KYJIbTYPHBIX PAaCTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHMS, pacIICTJICHHUs, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX PSAJOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIHMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOJIb3YEMbIX B OMOJOTHYECKHX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAaHUE, U3MEPEHUE, HAOII0IeHHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
’KMBOTHBIX U Y€JIOBEKA, CTPOCHMS OPraHOB U CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, IPOTEKAOMUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
YeJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMEeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPHUOHAIBHOTO PA3BUTHS, PA3MHOXKCHHUS,
WHIMBUYAIbHOTO DPAa3BUTHUSA OpraHu3Ma (OHTOr€HEe3a), B3aWMOJICHCTBHS TEHOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUUSMHU, MKy OpraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YEJIOBEKa M HX (QYHKUUAMH, MEXKIY CHUCTEMaMH OPTraHOB M HX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
IUKIOB OPraHuM3MOB, JTallaMd ASMOPUOHAIBHOTO PpAa3BUTHS, TE€HOTUIIOM M (PEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIIATH OTIUYUTENbHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE pemaTh OWOJIOTUYECKHE 3a/a4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Ledb UCCIeI0BaHuUs, aHATU3UPOBATD MTOJIYYSHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOIBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHUBaTh JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
OWosornu W MenWIUHBI (KJIOHWPOBaHHWE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oy Ty1eil mpodeccuoHanbHON AeATENbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEeAHEro NPOoPecCHOHAIBHOTO U BhICIIEr0 00pa3oBaHusl.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWU 3aKOHOB
IOPUPOBI U PEIIEHUH HKOJOTHYECKUX MpOOJIeM 4YeloBeYecTBa, a TAKXkKe B PEIIEHUH BOMPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAaHUI, KOTOpas BKIIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocHucTeMa, Ouocdepa), Ouonoruueckue Teopun (dBodronuoHHas Tteopuss Y. JlapsuHa,
CHUHTETHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NyTsIX U HalpaBICHUSX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoxacrBa K. M. bapa), npaBuna (Muaumyma lO. JInbuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAACTh OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HAHHUSA, HCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTE€OIICHO30B, IKOCHUCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHUs, YepelOBaHuUs
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX YKOCHCTEM U IPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYNUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTbI, OMOJOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpasus BUJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHHUS HPUPOABI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIMpys LeNb UCCIIeI0BaHMs, aHATTM3UPOBATh MTOJyYSHHbIE Pe3YyJIbTAaThl U 1€71aTh BBIBOADI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHME OLCHMBaThb TUIOTE3bl U TEOPUM O IPOUCXOKICHUM JKU3HHU, YEJIOBEKa H
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
oOmactd  OMOJOTMM, SKOJOTHUH, IPHUPOJOIONIB30BAHUS,  MEIUIMHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun M TMPOJODKEHHE OHMOJIOTMYEecKOro o0pa3oBaHMs B OpPraHMU3alUAX CPEAHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 bronorws kax Hayka 1 0 0 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
2 K 2
HIBBIC CHCTEMBL I IX HIYHCHHE 0 0 https://m.edsoo0.ru/7f413368
bubmuoreka [JOK
b 2 :
3 HOHOTIDL IICTICH 0 05 https://m.edso0.ru/7f413368
bubmuorexa [JOK
4 XUMHYECKas OpraHu3alus KICTKH 10 1 1 https://m.eds0o.ru/7f413368
bu6mmorexa [IOK
1 2
> CTPOCHHE H pyHKIUHI KICTKH 8 https://m.edso0.ru/7f413368
6 OOMeH BelIeCcTB U MPEeBpallleHUue SJHEPTUU B 9 1 1 bubmuorexa [JOK
KJIETKE https://m.edso0.ru/7f413368
7 Hacnencteennas undopmanus u 9 1 05 bu6mmoreka [JOK
peanu3aiius e€ B KJIETKe ' https://m.edso0.ru/7f413368
bu6mmorexa [IOK
K i 1 1
8 VISHCHHBIT LHICT KACTIH 0 https://m.edsoo0.ru/7f413368
bubmuorexa [JOK
9 17 0 15
CTPOCHHE  (pyHKLUHH OPraHH3MOB https://m.edsoo.ru/7f413368
bubmuorexa [JOK
10 Pa3mMHOX€EHHME U pa3BUTHE OPraHU3MOB 8 1 1.5 httos://m.eds00.ru/7f413368
11 ['eneTrka — HayKa O HACIEICTBEHHOCTH U 2 0 0.5 bubmmoreka [IOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

HU3MCHYUBOCTU OPraHN3MOB

https://m.edso0.ru/7f413368

12 3ax 10 1 bu6mmoreka [IOK
AKOHOMEPHOCTH HAGNCACTREHHOCTH https://m.eds00.ru/7f413368
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1 https://m.eds0o.ru/7f413368
bubmuoreka [JOK
14 r .
cHieTHi Aeonera 3 05 https://m.edso0.ru/7f413368
bubmuorexa [JOK
15 4 1
(CeeKUiT OPrafi3MOB https://m.edso0.ru/7f413368
16 BuoTexHoorus u CHHTETHYECKass OUOIOTHs 4 0 bubmmorexa LIOK
https://m.edsoo.ru/7f413368
17 PesepBHOe Bpems 1 0
OBUIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 0 0 bu6mmoreka [IOK
npeCTaBICHN B OHOIOTHH https://m.edso0.ru/7f413368
bu6mmoreka [IOK
2 M & 14 1 2
MKPOOBOIIOIILL I €€ PESyIIbTaTE! https://m.edsoo.ru/7f413368
3 MakposBoronus U €€ pe3yabTaThl 6 1 0 bubmorexa LIOK
P t pesy https://m.edsoo.ru/7f413368
4 [IpoucxoxaeHne U pa3BUTHE KU3HU Ha 15 1 15 bubnnoreka [JOK
Bemite ' https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
IT — 1 1 1
5 POUCXOK/ICHHE YeTI0BEKa — aHTPOTIOTeHE3 0 https://m.edso0.ru/7f413368
6 cpmmon s msoprammenmn cworon |3 0 o5 Pubworexa LOK
P | AOPT ' https://m.edso00.ru/7f413368
C OKpY’KaroIei cpeaoi
bu6mmoreka [JOK
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1 1.5 https://m.edsoo.ru/7f413368
bu6mmorexa [IOK
7 1 .
8 JXONOrHs BUI0B H MOy ALK o 05 https://m.edsoo.ru/7f413368
9 DKoJoTHUsl COOOIIECTB. DKOJIOTHUECKHE 12 1 05 bubnmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f413368
bubmuorexa [JOK
10 b — 6 1 0
nocdepa — riodanpHas IKOCHUCTEMa https://m.edsoo.ru/7f413368
11 YenoBek U OKpyIKarolas cpeia 6 1 0 bubmmoreka [IOK
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12

OBIIEE KOJIMYECTBO YACOB 110

Pe3epBHOE Bpemst
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102

7.5
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