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HOSACHUTEJIBHAS 3AIIUCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konnenmuu mnpenomgaBaHus
yuebHoro mnpeamMera «bHoOTUs» U OCHOBHBIX MOJOXKEHHN (herepaibHON padoyeil mporpaMmbl
BOCITUTAHUS.

VYueOnsii npenMer «buomorus» yrimy6néHHoro ypoBHs wusydeHus (10—11 xkmaccer)
ABIIIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOIEHHOM YpOBHE, SIBIISIOTCS CriocoOoM muddepeHnranud o0ydeHHusT Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHMsl M MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM OOIIUM,
CpeIHUM OOIIMM, CpPeIHUM MPOQPECCHOHATBHBIM U BBICHIMM OOpa3zoBaHuEM. B TO ke Bpems
KOKIBIA U3 ATUX Y4E€OHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA IPUOPUTETHOE PELIEHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BHBAIOIINX 33]ad, CBSI3aHHBIX C MpodopHueHTanuein
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOW 00JacTH HaydyHOTO 3HAHUA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIIMHON, SKOJOTHEH, TMCHUXOJOTHEH, CIIOPTOM HIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOaEéHHOM ypOBHE, ONpeAeseT 00s3aTenbHoe
(MHBapuaHTHOE) TPEAMETHOE COJAep)KaHHWEe, €ro CTPYKTYpHUPOBAHHME MO pazieliaM U Temawm,
pacnpeneseHre o KiaccaM, peKOMEHyeT MOCIeA0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepurasa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro Impoiiecca,
BO3pACTHBIX O0COOEHHOCTEH oOydaromuxcs. B mporpamMmMe mo OMOJIOTHH peaqu30BaH MPUHIIUIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps uyeMy [pOCMaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCJEAyoIlee  Pa3BUTHE
OMOJOTMYECKUX 3HAHWM, OPUEHTHPOBAaHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUUYECKOIO MBILUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpyXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpenMera «buonorus» B peanuzanuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyEeMBIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynpTaTaM o00y4deHus W B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaIOIUXCs 10 OCBOCHMIO COJEp)KaHUs OHOJOrMYECKOro OoOpa3oBaHUS Ha
YpOBHE CpeHero o01ero oopazoBaHusl.

VY4eOHnblii npeamer «buosorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBeplIacT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTHPOBAH Ha pacHIMpeHUe U yriyOlieHne 3HaHuM
o0yyaromuxcst O JKMBOM TpUpPOJE, OCHOBAX MOJEKYISIpHOW W KJIETOYHOH Ouosoruw,
AMOPHONIOTUN W OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEAYIOMIEMY MOJTY4YEHHIO OHOJIOTHYecKOro oOpa3oBaHHUs B
By3aX W OpPraHU3alUsAX CpPeIHEro MpodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep:KaHUs
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYyYEHHBIX MPU H3YYEHHH OOYy4YaroUIMMHCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETO
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHE. Tak, paCIIMPEHbl U YriIyOJIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,



o0UIMX 3aKOHOMEPHOCTSX JKHU3HM, [OMOJHUTENbHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEIACHUS
IPUKJIAJHOTO U IOUCKOBOTO XapaKTepa, KOTOPblE MOXHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpodeccun. BozMokHa Takke MHTErparisi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TOTYYEHHBIMU O0YUaIOIIMMUCS MIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpauu u MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mpeamery "buosnorusa" oTpaxkaeT CHUCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTHYEeCKOro pazHooOpasus
wianetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouojoruwy,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, aKTYaIM3UPYIOTCS 3HAHUS OOy4aloluXcs IO OOTaHUKE, 300JOTHH, aHATOMMHU,
¢dbuznonoruu venoseka. B 11 kitacce M3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yuaeHue o buocdepe.

VYueOublii mpenmer «buonorus» TpU3BaH O0ECIIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTUYECKNX TEOpU M 3aKOHOB, HJCH, NPUHIUIOB W TMpaBWI, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
0COOEHHOCTSIX KIIETKH, OpraHW3Ma, IOMyJISAuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JOCTM)KEHMSIX, COBPEMEHHBIX HCCIICOBAHUAX B OHOJIOTMU, NMPUKIAAHBIX ACIEKTaX
Ounoyoruveckux 3HaHWi. (s pa3BUTUS U TOJAEpKaHUS WHTepeca 00YJarolmMXCs K OMOJIOTUU
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETHUYECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHHS W PA3BUTHUsSI TOW WM UHOU
o0nacTu OMOJNOTHM, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTMYECKUX M HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
0o0y4JarIMMHUCS 3HAHUSAMU O CTPYKTYpPHO-(QYHKIMOHAJIBHOW OpraHU3alMd >KHUBBIX CHCTEM
Pa3HOTO paHra M NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMHUPOBAHUHU HHTEpEca
K omnpeaenéHHoi o0nacTu MpodecCHOHATBHON EATENbHOCTH, CBA3AHHON ¢ OMOJNOTHEH, W K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOTr0 00pa30BaHuUs.

JlocTrxkenue 1enu u3ydeHust yueOHoro npeamera «buonorus» Ha yriiyOJ€HHOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOCHME OOYyYarOIIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyyHYI0 KAapTUHY MHpa; O CTPOCHHH,
MHOTO0Opa3uu U OCOOEHHOCTSX OMOJIOTHUYECKUX CUCTEM (KJIETKA, OPTaHW3M, MOMYJISIHS, BHI,
OuoreorieHo3, Owocdepa); O BBIIAIOMIMXCSA OTKPBHITUSAX U COBPEMEHHBIX HCCIECIOBAHUSX B
OHOJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi ¢  MeToAaMHM  TO3HaHMS ~ >KMBOM  NPUPOIbL:
HCCJIEIOBATEIbCKUMU METOAaMU OMOJIOTMYECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OuoJoruu,
AMOPHOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U CEJIEKLUH, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJNIOTHH,  TAJEOHTOJOIMH, OKOJOTMM); METOAAMH  CaMOCTOATENBHOTO  MPOBEICHHS
OMOJIOTMYECKUX HCCIECIOBaHUM B JjabopaTopud W B Tpupoje (HaOMoAcHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIJICHUE OOYYArOIIMMHUCS YMEHHSIMU: CaMOCTOSITEIbHO HAaXOIUTh, AHAIU3MPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIIHIO; TIOIb30BATHCS OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJIOTMM U  COLMAJIBHO-



SKOHOMMYECKUMH M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kaolled NpUpOAHOil cpenae, COOCTBEHHOMY
3II0POBBI0 W 3JI0POBBIO  OKPYKAIOIIMX JIIOACH; OOOCHOBBIBaTb M COOJIOJATh MEpHI
npoduIakTUKU UH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeUeHHs
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOTEHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHUS B OO0JIACTH
OuoJjoruu;

pa3BUTHE y 00YYaIOIIMXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSIMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 IIPoOJIeMaMy, METOJO0JIOTHEH OHWOIOTHYECKOTO HCCIIEAOBAHMS, MPOBEICHHS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAHHUMA, pemeHns OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHOJOrNYeCKNX 00BEKTOB U MPOLIECCOB;

BOCIIHTAHHUE Y OOYYarOIIMUXCSl IEHHOCTHOTO OTHOIIEHMsS K JKUBOHM MPHUPOJE B LEJIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHPOBAHUE HKOJIOTUYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl IMOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuodpeTeHre 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOINOIB30BAHUN
(coOnrosenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHIOB, OJKOCHCTEM, OHOC(hephI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3I0POBbA OKPYXKAIOIIMX JIOACH (coOmtoneHus Mmep
npodunaktuku  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACITEILHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTrNYECKNX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCJIOBMHM JJIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHCS WHIUBUIAYaTbHOU
00pa30BaTeNIbHOW  TPAaeKTOPUM, CIOCOOCTBYIOLIEH MOCIEayoIEeMY HpoPecCHOHATbHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUU C HWHAWBUAYAIBHBIMU HHTEpeCaMM M MOTPEOHOCTIMU
peruoHa.

OO01iee ymMclIO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Hezeno), B 11 kmacce — 102 gaca (3 vaca B Hezento).

OTb6op opraHu3alMOHHBIX (QOpM, METOJOB H CPEACTB OOydYeHHS OWOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpKaHUS U HaNpaBICHHOCTH Ha MPOJOJIKEHUE
Ouosornyeckoro 0o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIOBUEM MPHU O00Y4eHHHM OMOJIOTHMU Ha YriayOJIE€HHOM ypOBHE SIBIISETCS
MpOBEACHUE J1AaOOpPaTOPHBIX U TMpakTHUeckux pabdor. Takke ywacThe oOydarmmxcs B
BBIMIOJIHEHUH  TMPOEKTHBIX U y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThka KOTOPBIX
ONpEAENAETCS YUYUTEIIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas 6MosIOTHsl — KOMILJIEKCHass Hayka. KpaTkas vcropusi pa3BUTUS OMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMHU InpoOneMbl. DyHIaMeHTanIbHbIE, NPUKIAAHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue OuoJoruM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHbple ¢ Ouonorueil. 3HaueHHWE OHOJIOTMM B TMPAKTHYECKOU
JEATEIIBHOCTH  YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoOHCTpaL U

[Toptpersr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Meunnenb, B. W. Bepnanckuii, M. II. IlaBnoB, . . Meunuko, H. W. BaBuios, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHus Ounonoruu. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh WU ILIEJIOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHHW3alUsi, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIIETOYHBIN, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIIIHOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTHYECKHIA),
o6uocepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHUs Marepun. Hayku, u3ydaronue >KuBble CUCTEMbl Ha pa3HBIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToapl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeTraaHanu3. [IoHsATHME O 3aBUCMMOM M HE3aBUCHMOU
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka m mpoBepka rumnote3. Hynesas
runote3a. [loHsaTHE BHIOOPKH U €€ JO0CTOBEepHOCTh. Pa3bpoc B Omonorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpUunHbI MCKaXXEHUS Pe3yJabTaTOB HKCIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «bHONOTHYECKHEe CHUCTEMBI»,
«CBONCTBA )KMBON MaTepun», «Y pOBHH OPraHU3ALMH KUBOHM MPUPOIB», «CTpOEeHNE )KUBOTHON
KineTkn», «TkaHu  KUBOTHBIX», «CHCTEMbl OpPraHOB  YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHoe 000pyIOBaHUE ISl IPOBEIACHS HAOTIOACHUI, U3MEPCHHH,
JKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp30BaHUE Pa3IUYHBIX METOJOB MPHU WM3YUYECHHH >KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «McTopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owonoruu (xpomartorpadus,
anekTpodopes, muddepennuanpaoe neaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3JIEMEHThI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepalibHbIE BEIIECTBA KIIETKH, UX OMOJOrHYecKast poib. POllb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4eTBEpTHYHAs CTPYKTypbl. JleHaTypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornueckue ¢yHKuu
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruApodoOHBIE  cBoiicTBa.  Kiaccupukauus — aunuuos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue HyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun kommnementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6uonorndeckue pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buomornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUHM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorus: OMOXMMHYECKHE W OHO(U3MUECKHE HUCCIEOBaHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexyn u ux komniexkcos. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHALO208.

JleMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankmun, @. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmuuper u cxembl: «llepuoguyeckass Tabmuna XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbl Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas mocyia 1 000opynoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKassh M mpokapuoruueckas. CTpyKTypHO-(yHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kretoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoennie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KiIeTKH. [Imazmarnyeckas meMOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). Ilomynponunaemocts MeMOpanbl. Pabora
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. [{uto3ons. Ilutockener. J[BwkeHue uutomiaazMbel. OpraHouIbl KJIETKH.
OnHoMeMOpaHHbIE OpraHOUbI KIETKH: 3HAoIIazmaTuueckas cetb (DIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMoCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTukynyma. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTe3  KJIETOUHBIX MeMmOpaH. ['mankuii  (arpaHyJsisipHbI)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onsmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pactutensHbIX kieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpUHA U 1uiacTuj. [lepBUuHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHJIBI
(OTOCHHTE3UPYIOIUX JYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICIIMX
pacTeHUN.

HememOpannbie opranouzs! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OPraHOMIO0B
KieTku. PubGocomsl.  [lpomescymounvie uramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHBIX KIEeMmOoK.
MuxkpotpyOouku. Kinetounsiii unentp. CrTpoeHue | JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obosouka gapa, XPOMaTHH, KapHOIUIa3Ma, S/IPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbIi MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomaThHa — TUCTOHBIL. J{uHamuxa s0epHouU
0bon04KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkitoueHus.  CpaBHHTENbHAas  XapaKTEPUCTUKAa  KJIETOK  JYKApHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHUE pacTUTENbHON KiIeTKW», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHue cTpoeHUs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCIIIa3MOJIA3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUS — JIBE€ CTOPOHBI MeTabosn3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpOGHBIK H  TeTepoTpoHBIA. YyacTHe Kuciopoga B OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
@depMeHTATUBHBIN XapakTep peakuuil KIETOYHOro meradbonusma. depMeHThl, UX CTpOeHHeE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTuBaTOppl U OEIKU-UHTMOMTOpBHL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIMI OT Pa3INYHBIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BEINECTB B KieTke. DoTOCHHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xjoporuactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cz., C4. u CAM-munvt pomocunmesa. IIpoqyKTUBHOCTh (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOIHbIE OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXkeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYeCKOro obOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOAHOE PACIIETIIIEHUE TITFOKO3bI.

buonorudeckoe okuciaeHHE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxuciaurenbHoe (GochopuiImpoBaHHE.
Ouepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

JleMoHCTpan U

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl m cxembl: «PoTocHHTE3», «IDHepreTudeckuii oOmen», «buocuHTes Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOH aKTHUBHOCTH (epMeHTOB (Ha
IIpUMEpE aMUJIa3bl WK KaTaaas3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U KUBOTHBIX KJIETKaX).

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKEHUS U JIBIXAHHS.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanusi HacnenCcTBEHHOM WHQoOpMauuu. |eHeTWdeckwii KO, €ro CBOMCTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMObI TpaHCKpUNIMK: KOMILJIEMEHTApPHOCT,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kremxke. Hexooupyrowue PHK.

Tpaucnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocuHTese Oenka. YcioBus
O6uocunTe3a 6enka. Kogupoanue aMuHokucioT. Ponbs pubocom B OuocuHTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanus akTHBHOCTH T€HOB y mpokapuoT. [mmoresa omepona (. XKaxo0, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U OONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrepuodaroB. Kuszuennwiii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3aboneBanusi uenoBeka, KUBOTHbIX, pactenuid. CIINI, COVID-19,
COITMATbHBIE U METUIIMHCKHUE TIPOOIIEMBL.

Buoungpopmamura: unmeepayust u anaiusz o6orvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoOHCTpaLun

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

Tabmuet u  cxembl: «buocuHTe3 Oenka», «[eHeTnueckuii koa», «Bupycei»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kinetku Kk aeneHuto. [IpecuHrerndyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKHI (MPEMUTOTUYECKHUIT) MEepPUOIbI
uHTEp(PA3HI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TeinmoMmepsl U  TeloMepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TarIouJHBIA HAOOPHI XPOMOCOM.
['omonoruynsie XxpomMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJSALIME B HUX MpPOLECCHl. THUIIbI
MuTo3a. Kapuoknnes n nutoknHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perymsmuss mMuToTHueckoro nukia kieTku. [Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIH LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpEeLIKa
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas pa6ora «HaOmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIBHBIE,
MHOTOKJIETOYHbBIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4YeJIOBEKAa. THUMBI JKMUBOTHBIX TKaHEW: SIHUTETUaIbHAs,
COEMHUTENbHASA, MbllleuHas, HepBHasA. OCOOCHHOCTH CTpPOEHUs, (PYHKIMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yenoBeka. OyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykKHbIIl U BHyTpeHHMI ckeneT. CTpoeHHe U TUIIbl COEAMHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOMIIHOE,
KTYTUKOBO€, pECHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M UeJIOBEKa: MbIlieuHas cucrema. Pedekc. CkenerHbie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmos. [lornomienre Bojabl, YIIEKUCIOrO raza 1 MUHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTtaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[luraHne TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTENBHOTO TpakTa. llumieBapuTenbHbIe
xene3bl. [IumeBapurenbHas cucreMa 4eoBeKa.

Heixanne opraau3MoB. [[pixanne pactenuid. J{prxanne sxuBoTHBIX. Jud Qy3us razoB uepes
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKaOepHoe M n€royHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX »UBOTHBIX M YEJOBEKAa. OBOJIOLMOHHOE YCIOXHEHUE
CTPOCHHMs JETKUX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTEMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIeKONUTaoImuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

Tpa"cnopr BeleCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbel BblaeneHus. OuibTpanus, cekpenuss U obpaTHoe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPraHoB BbiAeNneHusA. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM CUCTEMaMU. BpiieneHue y MO3BOHOYHBIX XUBOTHBIX M dYesioBeka. [loukwu.
Crpoenue u pyHkunonupoBanue Heppona. Ob6pazoBaHne MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X IPOU3BOAHBIC. 3allUTa OPTaHU3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  crenuuueckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynsuus y OpraHu3MoB. PazipakumMocTb y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HauEHUE.

HepBhast cucrema u pediexrtopHas peryiasuus y >XKMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi ¥ SHIOKPUHHAS CHUCTEMa JKMUBOTHBIX W 4YesoBeka. JKemnesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3auMOCBsA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCIHY», «MHOTOKJIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHuiD,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHass CcUCTEMay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMay, «CTpoeHue MbIIbD, «MMMyHHTETY,
«KumeunomnonoctHpie», «CxemMa MUTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpOEHHE JO0KIEBOIO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cucremMa MIIEKONMMTAIOIINX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPhl KOMHATHBIX PacTeHHH, TepOapuu pacTeHU pa3HbIX OTIENOB, BIAXKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opysoBaHue JJs JEMOHCTpPAIlMM IMOYBEHHOTO U  BO3AYIIHOTO TIMTAHUS PACTCHUH,
pacuierieHus Kpaxmaia M OelkoB TojJ aeiictBueM (epMeHTOB, 0OOpyIOBaHHME JUIS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxenue. I[lonmoBeie kneTku, uiam ramersl. Meio3. Craaum Mmeio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasutrhe. l'ameroreHe3 'y JKUBOTHbIX. [lonoBble — Kemnesbl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HAyKa O PA3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUME YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yibTaT HepapXUYeCKHX B3aMMOJEWCTBUI TreHoB. BimsHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX U TTO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOrO0 W HENPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta >XUBOTHBIX. DakTOpbl PETYJSIMUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYECKHUEe MTPOLECCHI.

PasmHoxxeHue u pasButue pacrenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meiosza. ['ameToreHes y pacTeHMH.
OII0g0TBOPEHNE H PA3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOHHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHuii. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIMU OHTOTE€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHUE XJIaMUJIOMOHaAbl», «Pa3MHOXXEHHE »HBIVIEHBb», «Pa3MHOXXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SULEKIETKH M CIEPMATO30HUAa»,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsamoe pa3BuUTHE», «Pa3BUTHE MaKCKOTO
Kykayn, «Pa3Butue capanum», «Pa3Butue JIArymkmn», «/[BoiiHOE ONIOIOTBOPEHHE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYIOJBHBIX pacTeHUN», «KHU3HEHHBIN UK
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXxa», <OKW3HEHHBIH LMK IANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SSHIEKICTOK U CIIEPMATO30HI0B,
Mozelb «L{uKiT pa3BUTHS JIATYIIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHue OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4YEHBIX B pa3BUTUM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbIE
TeHbl, albTEPHATUBHBIC MPHU3HAKH, JIOMHUHAHTHBIH W PEIECCUBHBIA NPHU3HAK, TOMO3HIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (QeHorur. OCHOBHBIE METOJbl T'C€HETHUKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwit, I'. 1. Kapnieuenko, 0. A. ®unumnuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHnens — 3akoH eIMHOOOpPa3Hs
rubpuaoB mepBoro nokoneHus. IlpaBuno momuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupyromiee  ckpemuBaHue.  [IpoMeXyTOuHBIH ~ XapakTep  HacieIOBaHMS.
Pacienienne npu3HaKkoB IIpU HEITOJIHOM JOMUHUPOBAHWH.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHUMOTO

HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacneoBanue npuzHakoB. Paboter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHUE CLETUIEHNUS MEX1y F'eHaMu. XpOMOCOMHasl TEOpHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM NOoJ. ['eHeTuyeckass CTPYKTypa HOJIOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C II0JIOM.

I'enotun kak uenoctHas cucrema. [lnefiorponus — MHOKECTBEHHOE IECMCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3s. [Tonnmepns.

I'eHeTMYEeCKUIT KOHTPOJb PA3BUTHS pACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJEHUS W KOTHUTUBHBIX (yHKUUH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MapasuT» U «XO35SUH —
MHUKpOOHOMY. ['eHeTHuecKkue aceKThl KOHTPOJIS U U3MEHEHUs HacleACTBEHHOW MH(opMauu B
IIOKOJICHUSX KJIIETOK M OPTaHU3MOB.

JleMoOHCTpanuu

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



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanue», «Henonnoe noMunupoBanue», «CLUEIIEHHOE HACJIEI0BAaHUE
MPHU3HAKOB y Apo30duiby, « eHeTnka nonay, «Kapuorun yenoekay, «Kapruotun apo30Quiiby,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUICHUs] TMPU3HAKOB, MOJEIb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMK CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3yinbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «/3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPCIIUBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopMupoBaHHHM (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIe W  KOJMYECTBEHHbIE  TNpHU3HAKU. BUIbI  HU3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GopMUpOBaHUM MOIU(MUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOAM(PUKAITMOHHON H3MEHYHBOCTH.

I'enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bunbl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUUBOCTH B CO3/IaHUN T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyTtaliioHHasT W3MEHYMBOCTb. BHIBI MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIMepHBIE M IUTOILIA3MATHYECKHUE MYTAIlUH.
ComMaruueckre W TMOJOBbIE MyTaluu. [IpuYMHBI BO3HUKHOBEHHUS MyTaluil. MyTrareHel U HX
BIIMSIHHE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIl[MOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (Hakmopos 6 Hacie0o8aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanun

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

Tabmumpl u cxembl: «Bunmbl m3meHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT  W3MEHYHMBOCTH»,  «Meio3»,  «OmmonoTBopeHue»,  «leHeTHueckue
3a00JIeBaHUS YeIIOBEKay, «BUIbl MyTammii.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhI KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(HUKAIIMOHHOMN
n3MeH4UBOCTH. [IocTpoeHre BapHallMOHHOIO psifia U BApUALIMOHHON KPUBOW.

IIpakTuyeckasi pa6ora «Mytanuu y 1po30Q sl (Ha TOTOBBIX MUKPOIIPETapaTax).

Tema 14. I'eHeTHKA YeJI0BeKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMma HUCCJIEJIOBAHHMS T'E€HOMa YEJIOBEKa.
MeTonbl U3YYeHHUS TEHETUKH YENIOBEKAa: TeHEATIOTHUECKUN, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJISALUOHHO-CTaTUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpenesieHre



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momoubto [TIP-
ananu3a. HacnencrBennsle 3a00eBanus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HH YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIOKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHUE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOT0 Ipy3a». DTUUECKUE aCIIEKThI
UCCIICIOBAaHMI B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUIO OKpYKawlled cpeabl. ['eHeTnueckas MNpeapacroyioKEeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToapl M3YYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a001€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekius. 3apoXkAeHHUE CEeJNEeKIUM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHUus 1 MHOT00Opa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiumn
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTHYECKUX PsI0B B HaciueACTBeHHOM m3meHunBocTh H. M. BaBuiosa, ero 3Hauenue mis
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIckyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUTYaIbHBIM.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTUITY C ITOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO T'€HOTHUITY C IIOMOILBIO aHATN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuarnmoHHbBIN U
XUMHUYECKMH MyTareHe3 KakK MCTOYHHUK MyTalud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUpPOBaHMs M MeTofoB pekoMOuHaHTHBIX JHK ans
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenune monumuionioB. BHyTpuBHMaoBas rubpuauszauus. bauskopoacTBeHHOE
CKpelBaHue, Wi MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uik ayropuausr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtganéHHas TUOpUIM3aLUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUMU pPACTEHUH U
KUBOTHBIX. «3€1EHAs peOOYULY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JHUKHX
poauyei s co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUucie ¢ NPUMEHEeHUEM COBPEMEHHBIX MeMmOo008 HAYUHbIX UCCIe008AHUl, NepedosbIX udeu u
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsnenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOKAECHUS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOM H3MEHYMBOCTH», «METOIbl CEIEKLIHUN,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlabopaTopnasi pabora «/3yueHHne cOpPTOB KyJbTYypHBIX PaCTEHHH M MOPOJ JOMALIHUX
KUBOTHBIX).



JlaGoparopHas padora «/3yueHre METO0B CEIEKIIMU PACTCHUIN.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypenst «OCHOBHBIE METOJIbI M JAOCTHXKEHHUS CENEKIMU PACTEHHM M >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpobuonorndeckuii cuure3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOMOTUi. [Ipon3BoacTBO Oesika, aMMHOKHUCIIOT U BATAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COAEpIKAILUX
HE BCTpEYarolluecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KynbTypbl KJIETOK M TKAaHEHM PacTEeHUM M >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comatudeckuii smOpuoreHe3. Vcmonbp3oBaHue
raluIoOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnoavzosarnue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueupoBaHusi U MUKPOKIOHANbHO20 PA3IMHONCEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. OKOJIOTHUYECKHME M JITHYECKHE MpOoOJIeMbl Te€HHOM
UHXECHEPUHU.

Menununackue 6uorexnonoruu. [Tocrrenomuas mudposas meaununa. [1P-auarnoctuka.
MeTab010MHBIN aHaNM3, TEHOLIEHTPUYECKUI aHAIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 3a0poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHuss KOMOMHHUPOBAHHOW 3aIllUTHI OT
B030ynuteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIepKalX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHMs YeIOBEKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmupr u cxembl:  «lcrmonb30BaHME  MHUKPOOPTaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrus — BayKHeIas Npou3BOIUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIO0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHM3MA. JKu3Hb
Y Hay4Has JaesrenbHocTsh Y. JlapuHa.



JBwkymme cuibl dSBoionuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu 3Bomtonuu (CTD). HeltpanbHas Teopus SBOJIOIHIH.
CoBpeMeHHas 3BOJIIOIMOHHAsT Ouoorus. 3HaueHue 3BOJIOIUOHHON Teopud B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosse, Y.
Hapsun, C. C. YerBepukos, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoid npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (OpMUPOBaHHS MTPUCHOCOONICHUH Yy pacTeHHd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsus Y. lapsuna», «Haxonku Y.
HapBuna», «®DopMbl 060pbObI 3a cymecTtBoBaHue», «llopoabr romy6eit», «Muoroobpasue
KyJBTYpHBIX (hopM KamycTs», «[loponbl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOTHOLIUN.

Tema 2. MuUKpO03BOIIOLUSA U €€ pe3yJIbTAThI

[Tomynsiuust Kak 3JaeMeHTapHas eAuHULa 3BoiolMU. COBpEeMEHHBbIE METOJIbl OLEHKU
TeHETUYECKOT0 Pa3Ho00pas3us v CTPYKTYpPHI MONyJsiiuid. MI3mMenenne reHooH 1a MOnyIsuy Kak
3JIEMEHTAapHOE SBOJIIOLIMOHHOE SIBICHHE. 3aKOH IeHeTudeckoro paBHoBecus k. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMU. MyTallMOHHBIA Mpoliecc.
KombOunaruBHass u3mMeHUnMBOCTh. [[peil reHoB — ciyyailHble HEHaNpaBli€HHbIE W3MEHEHUs
qacToT ajuiened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus. npudunel u cireocmeus. Illpossenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIU:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBenHblif oTOOp — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMH, CTaOWIM3UPYIOUIMHA, pa3pbiBatoluil (qu3pyntuBHbIi). IlonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBECHMS )KUBOTHBIX.

[TprcrocoO0NeHHOCT OpPraHU3MOB KaK pe3yJbTaT MHUKpPO3BOJIOLMU. Bo3HHKHOBEHHE
npucnocoOiaeHnit y opranu3zmMoB. Apomopdo3ssl u uauoanantauuu. [Ipumeps! npucrnocobaeHui
y OpraHu3MoB: Mopdomnornyeckue, (QU3NOIOrUYECKHe, OWOXMMHUYECKHE, MOBEICHUECKHE.
OTHOCHUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOLHU.
W3onmsauust — ximroueBoil (akrtop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa3oBaHUS:
ajsionaTpuueckoe  (reorpauyeckoe), CUMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE
(monmummonau3anus, THOpuan3anus ). JJIMTeTbHOCTh IBOTIOIIMOHHBIX TIPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posnp  »BOmIOIMOHHOM OuoOMOrMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JeMoHCTpauMu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTHY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTHYECKasT HM3OJIAMMS TOMYJSIUid ceBaHCKo Qopenn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypCcKoii», «[lomyIsroOHHbIE BOJIHBI YUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBHA ecTecTBEHHOro ot0opa», «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «Kussie HCKOIIaeMbIE»,
«ITokpoBUTENBCTBEHHAsI OKpacka XUBOTHBIX», «lIpenymnpexaromas oKpacka >KUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHHe TpEX  BUIOB  JAHABIIICH,
«JKosornyeckoe BUI000pa3oBaHue BUAOB cuHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peneUYHbIA THOPHIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydela MTHUIl M 3Bepel pasHbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BABIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BrisBieHIE U3MEHYUBOCTH y 0CO0€H OJHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHu3MOB W HMX OTHOCUTEJIbHAs
[EJIeCO00Pa3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUA0B [0 MOP(POIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtobl u3yueHus: MakposBoioluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie popMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckue metonpl u3ydeHus osBomonuu. CpaBHeHue Quopbl U  (ayHbl
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3eMian. BUasl-oHIEMUKH U PETTUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bl W3YUYEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U MOSIBJICHHS JBOJIIOIMOHHBIX HOBILIECTB.
["'omosornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MoneKyIsspHO-
reHeTUYeCKue, OWOXMMHUYECKMEe M  MaTeéMaTH4YeCKHEe METOJAbl M3YyYeHHUS  HBOJIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MyTallU1 U SBOJIIOLIMSI TEHOMOB.

OOmme 3aKOHOMEpPHOCTH  (TpaBWJjia)  3BONIOUMHU. [lpumnyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bosoninu. AnantuBHas pajguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUH.

JleMoOHCTpaL U

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

Tabnuubl U cxembl: «PUIOreHETUYECKHH PsiT JIOIAaN», «APXEONTEPUKC, «3BEpo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanOpOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YeIOBEKAa W IIUMIAaH3e», «I JaBHBIE
HaIpaBJIEHUs IBOIOLUNY, «OO0LIMe 3aKOHOMEPHOCTH 3BOJIIOLIUN .

O6opynoBaHue: KOJUIEKIMHU, TepOapuu, MYJSHKH HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMUYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emile

Hayunple TUMOTE3bl MPOUCXOXKIEHUS >KM3HW Ha 3emuie. AOWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TpPEICTABICHUSI O 3apOXKAECHUU JKU3HMU (KpealuoHM3M). ['Mmore3a MOCTOSIHHOIO
camo3apOo>KJIeHus KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTanbl HEOpraHUYECKOi HBoroNMK. [InaneTapHas (reosorudeckasi) 3BOJIOHS.
XuUMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHX.
Omeir C. Mumiepa u . FOpu. OOpa3zoBanue mnoaumepoB W3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XonjelHa, reHEeTHYECKas
runoreza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE IIPOTOKJIETKH.

HUctopus 3emnu u Mmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHAass M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: 30Hbl, IPbl, HEPHOBL, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostounu. [[osiBIE€HHE U 3BOJIIOLMUSA MEPBBIX KIETOK.
Oomonuss Metabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbiX Ha 3emiie coobmectB. Crtpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  I'PYII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOp(hO3bl PACTEHUU.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBBIE
*KUBOTHbIE. JKU3HBb B BojE. DBOMIOIUS MO3BOHOUHBIX. [Ipoucxoxaenne ampuOuil U penTuiIni.
[Ipoucxoxaenne miekonuTaronmx W OTUI. [lpuHnun kimoueBoro apomopdosa. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXel, MPOTEPO30H, AIC0301, ME3030H,
KaiiHO301. OOmias xapakTepuCTHKa KJIMMara W TeoJIOTMYeCKHUxX ImpoueccoB. llosBienue u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMoc(hepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKAUK OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun

[Toptpetsr: @. Penn, JI. Cnannanuanu, JI. ITactep, M. . Meunukos, A. 1. Onapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caM03apOoXKJIeHHs kHu3HM», «Cxema ombita C. Mumepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBoroLIMNY, «['eoxpoHoyoruyeckas mkana», «HadanpHble 3Tanbl OpraHUYECcKOM 3BOIIOLUN,
«Cxema o00pa3oBaHUsI DJYKapuOT MyTéM cuUMOHOreHe3a», «CucremMa >KUBOW NPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOUHbIE BOJIOpoCHn», «Mxm», «llanmoporHukm», «l'onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «lIpocreiimme», «Kumeunononoctusie», «llmockue dvepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuratomuey, «Pa3BuTue KuU3HM B apxeHWckodW ape», «Pa3BuTMe KHU3HU B



MPOTEPO30MCKON 3pe», «Pa3BUTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BUTHE KU3HU B
Me3030lCKOil 3pe», «Pa3BuTve XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTJEJNOB, KOJJICKIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, I10JIEe3HBIX
MCKOIIAEMBbIX, MYJISI)KU OPIrAaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas sgaboparopHass padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUUHOM aTMocdepey.

JlabopaTtopnass pabora «l3ydueHne u omnucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «M3yyeHne OCOOCHHOCTEH CTPOCHHSA pPACTEHUN PpPa3HbBIX
OTJZIETIOBY.

IpakTnyeckas padora «M3ydeHne 0COOEHHOCTEW CTPOCHHUS TTO3BOHOYHBIX KHUBOTHBIX.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenb! u 3agaun auTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOMCXOKIECHUU YeloBeKa. PenurmosHbie BO33peHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE IOJIOKEHHE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKA C JKMBOTHBIMH: CPaBHHUTEIHHO-MOpP(]OIOrHuecKue,
sMOpuosiornyeckue, (HU3N0IOro-0MOXUMHYECKHe, MoBeAeHueckue. OTiauuMs YenoBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (pakTopbl)  aHTpOINOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHBI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIUE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE NpEAKU IroAc. YenoBek yMenblid, NepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Jojed 3a mpeaensl Adpuku. YenoBek reinenboeprekuii —
001K TPeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

OBOJIIOLIMS COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMMSALUSAX YEIOBEKa.
Myranuonssiit porecc U noaumMopdusm. [lomynsiuoHHbIe BOIHBI, Ipeii( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacekl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOWHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
NyTH paccelieHuss 4YesloBeka 1Mo IulaHere. EauHCcTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOieHHOCTh  4YenoBeKa K  pa3HbIM  YCIOBUSM
OKpykartomien cpensl. Biausuue reorpaduyeckoit cpeasl u perida reHoB Ha MOP(HOJIOTHIO U
(U3UOIOTHIO YeTIOBEKa.

MexauciuIinHapaple MeToabl B (u3uMyecKkod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMNOJIOTHUST W MAJCOAHTPOIOJIOTHSl  YEJIOBEUYECKUX  MOMYJSALHNMN.
buocounaneHple  uccleOBaHMS ~— NPUPOABI  yeloBeka.  VccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMoHCTpauMu



[Toptpetsr: Y. apBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOAbl  aHTpOMOJIOTHHY», «[ OJIOBHOM MO3r 4YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKeJeT MIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbD», «JIBIKyIIME CHJIBI aHTPOIOrEHe3a», «OBOJIOLIUOHHOE [JPEBO YEJIOBEKay,
«ABcTpasionutek», «HenoBek ymensliiy, «HenoBek npaMoxoaamuiny, «JleHnCOBCKUI YeI0OBEK)
«Heanpepranbupl»y, «KpomanboHb, «lIpenkn uvenoBekay», «OTambl 3BOJIOLUU UYEIOBEKAY,
«Pacel uenoBekay.

OO6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, IPEIMETOB MaTepHalbHON KyJIbTYphl IIPEIKOB
YyelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C  MHGPOJIOTHYSCKUMU W OMOJICHCKUMH
CIOKETaMH MTPOUCXOXKICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepera 4esOBEeKa U 4Yepena LIMMIAaH3€, MOJENb KHCTHU YeJIOBEKa U
KHCTH LIMMIIaH3€, MOJIEIHN TOPCA IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «/3ydyeHue ocoOEHHOCTEH CTpPOEHMS CKeJeTa 4YeJIOBEeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yueHue 3K0JOTMYECKUX aJalTallUNA YETOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJ0OPraHU3MEHHBIX CHCTEM € OKPY KaKlIel cpeaoi

3apoxaeHue U paszButue skonoruud B Tpyaax A. ['ymGombara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTMH C APYTHMHU HayKaMH.

Mertonb! skonoruu. [loneBble HaOMOEHUS. DKCIEPUMEHTHI B 3KOJOTHU: HPUPOAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpYKaloLel Cpelibl: JIOKaIbHBIMH,
pPErHOHANIBHBIN U TJIO0AILHBIH.

3HAaUeHUE DKOJOTMYECKMX 3HAHUM JUIS 4ENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpupoAoid. DOpMHUPOBaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMYECKOM rPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omasar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkensb, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoigorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKPYKaIOIIEH Cpeb».

JlabopaTopnasi padora «l/3yueHne METO10B 3KOJIOTHYECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl W 3aKOHOMEpHOCTH uX JedctBus. Knaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abMOTHYEecKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMCTBUS 3Konoruyeckux ¢axtoposn. [Ipasmio munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. IBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuii paxrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurHanpHas posb ceera. dotonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit Qaxrtop. [leiicTBue Temmeparypbl Ha OpraHU3MBI.
[ToHMKHUIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

BraxxnocTts kak 3kosorudeckuii ¢akrop. IlpucnocobneHus pacTeHHid K TOIIEPKAHHIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOUIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IMOYBEHHAs, TTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. DHU3UKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOUYHBIE PUTMBIL.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.

XKuznennsie Gopmbl opranu3mMoB. [lonsarue o xusHeHHOU (popme. KuzHeHHbie (HoOpMBbI
pacTeHU: NepeBbs, KYCTapHUKM, KyCTApHUYKHU, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
JKuznenneie (GOpMBI KHUBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aMMOJACUCTBHI:  KOHKYpPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyiecOHWYecTBO). Herpoduueckne  B3amMonelCTBHS  (TOMHYECKUE,
dopuyeckue, padbpuyeckue). 3HadeHHE OMOTHUYECKHX B3aUMOJEHCTBUU JUJISl CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILIGHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIC
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTallK >KHBOTHBIX», «Cpeapl OOWTaHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUI», «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«JKocHuCcTeMa IUPOKOIUCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOro necay», «llemu nuTtanus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm.

OOGopynoBanue: repbapuu pacTEeHHH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUIl, CBETONIOOUBBIC, TEHETIOOMBBIE W TEHEBBIHOCIHUBBIE KOMHATHBIC
pacTeHus, repOapud ¥ KOJUIEKIHUU TEeIUIONIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
Kcepoputam, me3oduTaM, KOMHATHBIE PACTEHHUS JAaHHBIX TPYII, KOJJICKIIMH KUBOTHBIX,
oOUTaIONMX B Pa3HBIX cpefax, repOaphu W KOJUIEKIIMH PACTeHUN M KUBOTHBIX, OONAJaroIINX
yepTaMd TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMM PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMUYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTta «BbIsBIeHHE IPUCTIOCOOIECHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALMI

DKOJIOTHYECKHE XapaKTepUCTUKH momymsiuuu. [lomynsuusa kak Ouonoruyeckas cucTeMa.
Pons HeomHOpomHOCTH cpeapl, puznueckux OapbepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI oMy snuii. OCHOBHBIE TTOKA3aTENN MOMYSIUU:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAs U IOJOBasl CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIHsL.

Dkojnoruyeckas CTpykTypa mnomynsuud. OneHka YuciIeHHOCTH mnomymsinuu. [uHamuka
MOMYJISIUUU U €€ peryisiuua. buotndeckuii moTeHuuan nonysiquu. MoaenupoBaHie JUHAMUKU
nonynsiuud. Kpussle pocta uyucieHHoctu nonyisuuu. Kpusbsie BbDKUBaHMs. Perymsius



YUCIIEHHOCTU TMOIMYNSALMNA: POJb (PaKTOPOB, 3aBUCSIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonstue 00 »sKoJMOrMYecKoW Humie BuAa. MecrooOutanue. MHoOroMepHas MOJAETb
skosornyeckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humud. [loteHuumanbHas u
peann30BaHHAas HUILIN.

Bun xak cucrema nomymsiiuil. Apeanbsl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEIECHUST W MHUIpalil >KUBOTHBIX. buonmornueckue WHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaL U

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa mnonyisauuu», «Bo3pacTHble nupamMuibsl HOONYIAHUN», «CKOpPOCTh 3aceseHus
MOBEPXHOCTU 3EMJIM Pa3IUYHbIMH OpranuzMamu», «Mojens skonmornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKINN )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PACCETCHUIOY.

Tema 9. Dxos0rus cood1ecTB. IKOJOrHYeCKHe CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIBHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: NPOAYLEHTHI, KOHCYMEHTbI, peAyLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue 010ku 3kocucTeM. [1ouBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNN 3KocucTeMBl. broMacca n npoayKius. DKOJI0rH4eCKUe MUPaMUbl
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHHM U HUX
OpUYMHBL. AHTpOIIOTEHHbIE BO3JeWcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIe 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arposkocucrema. ArponeHos. Pazmuuus mexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCHCTEMaMHU.

Ypboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropoJckoi ¢ayHbel. buonmormueckoe W  XO3MHCTBEHHOE 3HAaYECHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
skocucTteMax. Ponb kackadnoco s¢hgexma u 6ud08-30ugpuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUUM U  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, TNOMYJSALUNA M DOKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTECHHBIX BO3ICHCTBUN.

Mexanuzmbl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2aAHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHAX, OCHOBbl 3IKOJN02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeTooIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHCTEME,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MUpaMUIa YUCeT», « IKOJIOTHYECKas MupamMuia OMoMacch», «DKOJIOTHYECKast
nupampaa sHeprum», «OOpazoBanue Oosota», «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocUcTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB M TOTOK
SHEpPruu B arpoueHosey, «I[Ipumepsr ypboskocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIUH HACEKOMBIX, Yydejia ITHUIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTCHUHN, aKBAPUYM KaK MOJIENb HIKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD.

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

IKCKypeusi «IKCKypCcHs B THIMYHBIN OnoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH JIYT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHs B arpOdKOCHCTEMY (Ha MOJIE I B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KkocucTeMa

buocdepa — obmemnanerapHas 00o0jg0Yka 3eMJIH, T/Ie CYIIECTBYET WJIHM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo 6uocheps! U ero GyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHOM
sKocucTeMbl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuiecTB U
OMOreoXMMHYECKHEe UKIBI (Yriiepo/a, a3ota). PUTMuuHoCTh siBNeHuit B Ouocdepe.

3oHanbHOCTh Onochepsl. [TonsaTre 0 6nome. OCHOBHBIE OMOMBI CYLIHM: TYHIpa, XBOHHBIE
Jeca, CMEIIaHHbIE U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOphsi. Knmnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIMS S>KHUBBIX CHCTEM, OIEHKa HMX PECYpPCHOTO TMOTEHIMana u
O6uochepHbIX QYHKIUI.

JleMoOHCTpaLun

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «KpyroBopot
yriepojia B npupojie», «KpyroBopor kucnopona B npupoje», «KpyroBopot BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarumaeckue mosica 3emum», «Tynapay, «Taiiray,
«CMmemannbii  secy, «llIupokomucTBennbiit secy, «Ctemb», «CaBanHa», «llycThiHDY,
«Tponmyeckuii mecy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU >KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolas cpeaa

DKOJIOTHYECKHE KPU3UChI W WX TpUYHHBL Bo3aeiicTBue demoBeka Ha Owocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHHME BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyiienne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHe KiuMara.

AHTpPONOr€HHOE  BO3JEHCTBUE HA PACTUTEIbHBIM H JKUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbl NMPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKu.



OcHOBHbBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YeJIOBEUECTBA W MPHUPOAbL. ParronanbHoe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Oumojormueckoro pasHooOpasus 3emmu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCTIEACTBHS.

Pa3BuTHe MeTOAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPpMAYUU NO COCMOSAHUIO OMOENbHbIX U008 U
axocucmem. OCHOBbI dKOpeadburumayu IKOCUCmem U cnocooo8 Hopbovl ¢ OUONOBPENCOEHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpaL U

Tabmuer u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre ruapocheps»,
«3arpszHenne mouBbl», «llapHukoBwiii  3ddexT», «Ocobo oxpaHseMble TMPUPOIHBIC
TeppUTOPUN», «MOAEIN YIPaBISIEMOTO0 MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHUH ¥ JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX PE3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OHOJOTHH BbIACIICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
Hanuuyue momueéayuu K OOydeHUIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ IKOJIOTMUECKON  KYJIbTYpBI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JIn4HOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMbl 10 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJaMM UM HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEHW MO3UIMU JTUYHOCTH, MATPUOTU3MA U
YBa)XXECHHsI K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TpPyJa M CTapUIeMy ITOKOJIEHHIO, B3aMMHOI'O
YBaXEHUs, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIE€QUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs y4eOHOro mnpenMeTra «buonaorusy A0KHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIUU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUHCKOro 00IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MMO3HABATENIbHBIX 33124, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA IO/ ¢ pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATENbCKUX 3aJad, YBaXXUTEIHHOTO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIIOTUYECKOTO COIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOLLIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE W pa3BUTHE
OMOJI0TUH, TOHUMAHUS 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITYXEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUHCKOTO HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/aHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHUE K MHPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATh
KauecTBa TBOPUYECKOM JIMYHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (GOpMHPOBAHMA  KYJLTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIHIXA,
perynsipHasi (u3uYecKas aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEACTBUI W HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJICHHS aIKOTOJIS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbIM chepam mpodeccuoHanbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HHU;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEHHE OIbITa IJIAHHPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0rMYECKUX Ipo0sieM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMbIe IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU PEHICHUH MpOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOAONOIB30BaHUEM (COOMIOICHNE
IpaBUJ MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, IPHUHOCAIIMUX BpeI OKPYKAIOLICH IPUPOIHOM cpene,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JecTBUH M IPEeOTBpaIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJBTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBbHOM IpAaKTUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAayKd M OOILIECTBEHHOM IpPaKTUKH, OCHOBAHHOIO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE crenupuKy OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiu B (HOpMHUPOBAHHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O €IUHCTBE NPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJII COBPEMEHHON LMBWIM3ALMU: O0ecCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pelatb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JIAa U3 III00aIbHBIX
HKOJIOTMUYECKUX NPOoOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISIX MOBBIMICHUS 00
KYJIBTYpbl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOU
rPaMOTHOCTHU o0y4arouxcs, GopMUpyeMoil pu U3ydyeHUn OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIBb30BaTh IMOJydaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIOIIer0o MHpa M HPOMCXOJANIMX B HEM H3MEHEHMH, yMEHHUE JenaTb OOOCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHHs
po6JeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYLIECTBISATH HMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHMHM IO OHOJOTMHM B COOTBETCTBUH C IKH3HCHHBIMU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHHE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT M JPYyrue); YHUBEpcajbHbIC
yueOHbIe JeiicTBUS (MO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUH OOYyYarOlIUXCS,
CIOCOOHOCTh o0y4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC MEXIUCIUTIIHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Y4e€OHBbIE JEWUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a3oBbIe JOoruvecKue aeicTBUsI:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3MpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukauu, 0000IIeHus1), PaCKpbIBaTh CMBICI OHOJIOTHYECKHX
MOHSITHI (BBIICISATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIPE/ICIIATh TEIHM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU WX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU IENSIMU;

UCIIONIb30BaTh OMOJIOTHUECKHUE TOHSTHUS Uil OObsACHEHUS (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JICITyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEICTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HUCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCS MaTepruaTbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEAaTbHOT0, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIFHOMY TIOMCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3HpOBATh 3ajady, BBIIBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX MH(OpMaIuM (TeKcTe y4eOHOro mocoowms,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTB;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3TUUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBINM S3BIK B KA4eCTBE CpEJCTBa NpH paboTe C OHOJIOTHYECKON
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IETh HABbIKAMH pAClO3HABaHUS U 3alIMTHl HMHQOpMAIMK, HWH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUi, yMETh CMATr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIIATH IIAH ACUCTBHUM, pPacHpelesaTh PO C YYETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WACH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX IO OTHOLIEHUIO K >KUBOM IPHUPOJE, CBOEMY 3JI0POBBIO U 3JI0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PelIeHusl MpoOaeMbl C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OIL[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAIIU3€ PE3YJIbTaTOB JAEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS cojepKaHMs ydeOHoro mpeamera «buonorus» Ha
yrIIyONEHHOM yPOBHE OpPMEHTHPOBAHBI Ha oOecrieueHue MpOoQHILHOTO 00ydeHHs 00yJaromuXcs
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKUue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CIocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITEIbHOCTH MO IOJYYEHUIO HOBBIX 3HAHUM M HMX NPUMEHEHHMIO B Pa3IMYHbIX Y4YEOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHble pe3yapTaTsl IPEACTABICHBI 110 rOJaM
U3YYEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI M
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHMS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HaHUM, KOTOpas BKJIOYAeT: OCHOBOIOJAraroline
OMOJOTMYECKHEe TEPMHUHBI W TIOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, IOMEocTas,
CaMOpEeTryJIsILMs, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue Tteopun (kinerounas teopus T. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEPBOrO MOKOJIEHHMSI, pacIIETJICHHUs, YUCTOTHI raMeT, He3aBUCUMOro HacneaoBanus I'. Menaens,
TOMOJIOTHYECKUX PSJIOB B HAacleACTBeHHOM wu3aMeHumBocth H. M. BaBuiioBa), mpHHUIMIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTHYECKHUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCaHUE, U3MEPEHNE, HAOII0eHHE, IKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKA, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILICHUST SHEPTHH,
Opo>xeHHsI, aBTOTPO(PHOr0 M reTepoTpoHOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHMS,
WHIMBUYAJIbHOTO Pa3BUTHUs OpraHu3Ma (OHTOre€He3a), B3aUMOJICHCTBHUSA T'€HOB, IeTepo3Hca,
UCKYCCTBEHHOTO 0TOO0DPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEeW U X (PYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YEIIOBEKa M MX (QYHKIHSIMH, MEXKIy CHCTEeMaMHU OPraHOB U HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
IUKIOB OPraHu3MOB, JTallaMd SMOPHUOHAIIBHOTO PpAa3BUTHs, TE€HOTUIIOM U (PEHOTHIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHE BBISIBJISITH OTIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIC PACTCHHMH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apTyMEHTbhI, OMOIOTUYECKYIO TEPMUHOIOTHIO U
CUMBOIIMKY JIJISl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMATUYECKHIX TPYIIIT,

YMEHHE peliaTh OWOJIOTUYECKUE 3a]aud, BBISBISTH MPUIMHHO-CIICIICTBEHHBIC CBSI3U
MEXYy HCCIEAyeMbIMH OHOJOTHYECKUMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PE3yJIbTaTOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHUYECKHE pabOTh, COOMIOATh MpaBUiia MpU
pabote ¢ y4eOHBIM U Ta00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
dbopMynupys 1eb UCCIeI0BaHuUs, aHATTU3UPOBATH MMOJYYEHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBL;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOMICCTB, M MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIGHWBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OWosornu W MenWIUHBI (KJIOHWPOBAaHHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBIEHHOE
W3MEHEHHE TeHOMA U CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OyayIei mpodeccHoHanbHON AeSTENbHOCTH B
obnactu OMOJIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOM
MIPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAIMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpTraHU3aIMaX CpeHero MpohecCHOHaTBLHOTO U BHICIIEro 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs yueOHOro mnpenmera «buonorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH HKOJIOTHUYECKUX MPOOJIEM YeOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMOHATIBHOTO TPHPOJIOTNIONL30BaHU, W B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OOIIECTBY, YEIOBEKY, O BKJIaJe POCCHUCKUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJIAJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpEAeTeHHS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJATAIONIMX OWOJIOTHYECKUX TEPMUHOB U TIOHATHHA (BHII,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomtonMoOHHAs Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomroruu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxojacrBa K. M. bapa), npaBuna (Muaumyma FO. JluOuxa,
9KOJIOTUYECKON MUPaMHUIBI SHEPTHH ), TUTOTE3bI (TunoTte3a «vupa PHK» V. I'mnbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHHS, WCIOIh3YEeMbBIMU B
OMOJIOTUYECKUX WCCIEAOBAHUSAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCO0aMM BBIABICHHS U OLIEHKM aHTPOIOI€HHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000Pa30BaHMsI, BIUSHUS ABMKYLIUX CUJ 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUsS
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aMMOCBSA3M MEXAY IPOLECCaMU HBOJIOLUH, ABHKYLIMMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHbIX AKOCHUCTEM U IPUCIIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTHUYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHUsS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAyeMbIMU OHOJIOTMYECKUMHU HpolleccaMd M SABJICHUSMH, JeaTh BBIBOJBl U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIJIBUraTh THUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh MOJYUYEHHBIE PE3Y/IbTaThl U JIEJIaTh BHIBOJIBI;

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON paboTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX Hay4HbIX OOIIECTB, U MYOJUYHO MPEICTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUEHUUYECKUX KOH(EPEeHIHIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiei mpoheccuoHanbHON AeATEIbHOCTU B
o0mactd  OMOJOTMM, SKOJOTMH, IPHPOJIONONIB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIIJIECHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpeC, HampaBJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIEH
npodeccun U TMPOJOIDKEHHE OMOJIOTHYECKOro o00pa3oBaHUs B OPraHU3aLUAX CpEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM Kontpoabnbie  Ilpakruueckue (uupposbie)
IpOorpaMmabl Beero paﬁo”[],] paﬁoT],I oﬁpasosaTeanue
pecypchl
1 buonorus xak Hayka
2 JKuBble crcTeMbl U UX U3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIUH KIETKH 8
5 OOMeH BelleCcTB U NpeBpallieHue S3HEPTUU B 9 1
KJIETKE
7 HaCJIeIlCTBeH}faﬂ uHpOpManus U 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTETUYECKasi OMOIOTHS 4
17 PesepsHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne (undposbie)
/i HaumenoBanue pasiejioB 4 TeM IPOrpamMMbl Beero Konrpoasusie  IIpakruyeckue 0Bpa30OBATEIBHBIE
padoTshI padoThI pecypen
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIBTATHI 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karollen cpenoi
7 Opranu3Msl U cpesia 0OUTaHMs 15
8 DKOJIOTUS BUJIOB U TOIMYISUN 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKUE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KosaunuyecTBO 4acoB DJIeKTPOHHbIE
n/ Tema ypoka KoutpoJb- IIpakTuyec- Aata uudpoBbIe
Bcero U3y4YeHUs
I Hble padoTbl  KHe padoThl o0pa3zoBaTeJbHbIE
pecypchl
1 Buonorus kak KOMIIJIEKCHAs HAyKa U KaK 4acTh 1
COBPEMEHHOTO0 00IIIecTBa
2 JKuBble cucTeMbl U X CBOMCTBA
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust oTKpbITHS U U3yueHus kieTku. Knetounas 1
TEOPHSI
MeTo1bI MOJIEKYISIPHOM U KIETOYHON OUOIOTHH.
[TpakTuueckas pabota «/3ydeHne MeTo10B
5 KJICTOYHOU Omosioruu (xpomarorpadus, 1 0.5
anexkTpodopes, auddepeHnnaibHoe
ueHTpudyruponanue, [TLP)»
6 XUMHUYECKUH COCTAB KIETKH 1
7 MuHepasibHbIE BEIIECTBA KIIETKH, UX 1
Ouosoruyeckas poib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapykeHUE OEJIKOB C 1 0.5
MIOMOIIBI0 KaY€CTBEHHBIX PEAKIIHI»
9 CgoiicTBa, Knaccupukanys u GyHKIUU OeIKOB 1
10 OpraHnyecKkue BelecTBa KIETKH — YTJIEBOIbI 1
11 Oprannyeckue BeIeCTBa KIETKU — JUIUIbI 1
12 Hyxneunossie kucnotsl. JJHK u PHK. 1 0.5




JlaboparopHnas pabota «lccrnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJCICHHBIX U3 KJIETOK
pa3IMYHbIX OPTaHU3MOB)

Crpoenne u pynkuuu ATO. [pyrue

13 nHykieosuarpugpocharsr (HTD)

14 CexBenupoanue JIHK. MeToasl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTopl CTPYKTYPHOM OHOJIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka
CrpoeHue 3yKapuOTHUECKOH KIIETKH.

17 [TpakTuueckas pabota «/3yueHue cBOICTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KIeTKA
OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckast pabora «3ydeHne ABHKEHHUS 0.5
IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKAX)

[ToyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MHUTOXOHAPHH, TUIacTH L. JJabopaTopHas pabota 05
«HccnenoBanue miuazmMoin3a 1 Jeria3Mosn3a B '
PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 CrtpoeHue u QyHKIHMH 11pa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK DYKapUOT.

23 JlaGopatopHas pabota «3yuenue cTpoeHus 0.5
KJIETOK Pa3JIMYHBIX OPTaHU3MOB)

ACCUMMIISITIHS U TUCCUMHUIISIIISI — J[BE CTOPOHBI

24 MeTabosau3ma. THIbl 0OMeHa BEeIEeCTB.

JlaGopatopHas pabota «/3yueHne KaTaIuTHIECKOM




AKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl U
KaTaasbl)»

DepMEHTAaTUBHBIN XapaKTep PEaKLUi KIETOYHOTO
metabonu3ma. Jlaboparopnas pabora «/3yuenue

25 (bepMEeHTaTUBHOTO PACIICIUICHUS TIEPOKCHIA 05
BOJIOPOJIA B PACTUTENIBHBIX M JKUBOTHBIX KIIETKAX)

26 benku-akTHBaTOphI U OCIKHU-UHTHOUTOPBI

27 ABTOTpOGHBII THII OOMEHa BEIIECTB

28 ®oTocuHTE3

29 Xemocunres. Jlaboparopnas pabota «CpaBHeHuE 05
MPOLECCOB (POTOCHHTE3a U XEMOCUHTE3a '
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.

30 JlaboparopHuas pabota «CpaBHEHHUE MPOIIECCOB
OpOXKEHUS U JBIXaHUSD)

31 AdpoOHBIE OPraHU3MBL. JTalbl JHEPTETHYECKOTO
oOMeHa

39 OHeprust MeMOPaHHOTO TPAJUEHTA IIPOTOHOB.
Cunte3 AT®: pabota npotoHHOI AT®-cuHTa3bI

33 Peakuuu MaTpuuHOro CUHTE3a

34 Tpanckpunuus — matpuussii cuaTe3 PHK

35 TpaHcHsIus U €€ dTarbl

36 Konuposanue amuHokucnot. Pons pubocom B
O6uocuHTe3e Oenka

37 Opranu3anys reHoMa y IpOKapuoT U 3yKapuoT

38 MonexymnsipHbIe MEXaHU3MBI IKCTIPECCHU TEHOB Y
JYKapuoT

39 Bupycel — BHeks1eTOUHBIE POPMBI )KU3HU U 0.5




oOnurarHele napasutsl. [IpakTuueckas padbora
«Co3znanue MozIeIu BUpyca»

BupycHsie 3a6051eBaHNs YelIOBEKa, KUBOTHBIX,

40 .
pactenuit

41 HanoTrexHom0rnu B OMOJIOTMH U MEIUIINHE

42 JKU3HEHHBIN IINKI KIETKU

43 Martpuunsiii cuate3 JJHK

44 Xpomocowmsl. JTaboparopHas padota «3ydeHue 05
XPOMOCOM Ha FOTOBBIX MHUKPOIpENapaTax»

45 JleneHue KICTKHM — MHTO3
Tuns! knetok. KapuokuHes u IUTOKUHES.

46 JlaGopaTtopHas pabora «HabmrogeHue Muto3a B 05
KJIETKaX KOHYMKa KOPEIKa JIyKa (Ha TOTOBBIX '
MUKpOIIpenaparax)»

47 Peryisinus »KM3HEHHOTO IIUKJIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Txanu pacrenuil. Jlaboparopnas pabota 05
«M3y4yeHne TKaHEeH pPaCTECHUIN» '

50 TxaHu )KUBOTHBIX U YeoBeka. JlabopaTopHas 05
pabota «M3y4yeHne TKaHel )KUBOTHBIX ) '

51 Opransbl. Cucremsl opraHos. JlaboparopHas pabota 05
«M3y4yeHune opraHoB I[BETKOBOI'O PACTEHUS» '

52 Ormopa Tella OpraHu3MoB

53 JIBI>KeHME OpraHN3MOB

54 [Intanue opraHn3mMoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.

HI/IHIeBapI/ITeIILHaH CHCTEMA YCIIOBCKa




56

JlpIxaHue opranu3smMoB

57 JlpIXaHue TT03BOHOYHBIX )KHBOTHBIX U YEJIOBEKa
58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1
59 KpoBenocHas crcrema mo3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa
60 Brinenenre y opraHu3MoB 1
61 3amuTa y OpraHu3MoB 1
62 MMMmyHHas cucTema ueioBeka 1
63 Pa3npaxuMOCTh U perynsnuus y OpraHu3MoB 1
64 ['yMopasibHast perysnus U SHJOKPHHHAs CHCTEMa 1
KMBOTHBIX U YeJIOBEKa
65 DopMBI pa3MHOXKEHHS OPraHU3MOB
66 [TosoBoe pazMHOKEHHE 1
67 Meiio3
l'amerorenes. O6pa3oBaHue U pa3BUTHUE MOJTOBBIX
68 kieTok. JlabopaTopHas pabora «3yuenue 1 05
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»
69 WNHauBHyanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akJajika OpraHoOB M TKaHEH U3 3apO/IbILIIEBBIX 1
JMCTKOB
Poct u pa3zButne xxuBoTHBIX. JlabopaTopHas pabota
71 «BbIsBIIEHNE TPU3HAKOB CXOJICTBA 3apPObILIEH 1 0.5
MO3BOHOYHBIX KUBOTHBIX»
79 PasMHOXeHUE U pa3BUTHE PACTEHUI. 1 05

JlaGopaTtopHnas pabota «CTpoeHue opraHoB




PAa3SMHOXKCHU S BBICIIUX paCTeHHfI))

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA I'CHETUKHN KaK

73 1
HAyKH
OcCHOBHBIE IOHATHS U CUMBOJIbI TCHETUKH.

74 JlaGopaTtopHnas pabota «Jlpozoduia kak 00bEKT 1 0.5
TEHETUYECKUX HCCIICTOBAHUI
3aKOHOMEPHOCTH HaCeI0BaHUS TPU3HAKOB.

75 Monorubpunnoe ckpeuuBanue. [Ipakruueckas 1 05
pabota "M3ydeHue pe3yapTaTOB MOHOTHOPUIHOTO '
CKpEIIUBaHUS Y IPO30(HIIbI"

76 HuTonornueckue OCHOBEI MOHOTHOPUHOTO 1
CKpEIIUBAHUS

77 AHanuzupyrolee ckpeuuBanue. Hemomnnoe 1
JIOMHHHPOBAHHE
Jurubpunnoe ckpenuBanue. [Ipaktuueckas

78 pabota «/3ydyeHue pe3yabTaToB IUTHOPUIHOTO 1 0.5
CKpEIIUBAHUS Y IPO30(HUITBD)

79 LuTonormuecknue OCHOBBI AUTHOPHIHOTO 1
CKpEIIUBAHUS

80 CrerieHHOE HaclleJIOBaHUEe TPU3HAKOB 1

81 XpOMOCOMHasl TEOPUS HACIIECTBEHHOCTH 1

82 I'enernka momna 1

83 T'enoTHn kak neJI0CTHAs CUCTEMA 1

84 I'eHeTMYECKUI KOHTPOJIb PA3BUTHSI PACTEHUH, 1
YKUBOTHBIX H YEIIOBEKA

85 M3mMeHunBOCTh TpU3HAKOB. BUAbI N3MEHUUMBOCTH 1

86 MonudukarmoHHas U3MEHIHBOCTh




BapuanvoHHbIN psig U BapUALIMOHHASL KPUBAs.
JlaGoparopHas pabota «MccnenoBanue

87 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON 0.5
n3MeHuuBocTU. [locTpoeHne BaprallMOHHOTO psiaa
Y BapHallMOHHOW KPUBON»
88 I'enorunuueckas uameHunBoctb. KomOunaruBHas
U3MEHYUBOCTD
MyTraunoHHas U3MEHUMBOCTh. [IpakTnueckas
89 pabota «MyTtanuu y 1po30(uisl (Ha TOTOBBIX 0.5
MUKpoOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIMIOHHOTO MpoIiecca.
DONUreHeTHKa v SITUTEeHOMUKA
o1 ['eneruka yenoseka. [IpakTuueckas pabota 05
«CocTtaBneHue 1 aHajau3 PoAOCIOBHOIN '
92 MeTtoapl METUIIUHCKON TeHETUKHI
3HaueHUe MEIUIIMHCKON TeHETUKY B
93 MPEIOTBPALICHUH U JICUEHUU TeHETHIECKIX
3a00JIeBaHUIl YellOBEKa
OcHoBHble NIOHATHSA cenekiuu. JlaboparopHas
94 pabota «/3ydyeHue copToB KyJIbTypHBIX pacTeHUI U 0.5
MOPOJI TOMAITHUX KUBOTHBIX)
95 Mertompl ceneKMOHHOM padoThl. JlabopaTopHas 05
pabora «3yueHne MeTOI0B CENEKIINN PACTCHUID '
96 JlocTrxkeHHs CeNeKIUU PAaCTEHUN 1 )KUBOTHBIX.
[TpakTuueckas pabota «[IpuBuBKa pacTeHu»
97 CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
98 broTrexHonorus Kak Hayka u OTpaciib 0.5




npousBocTBa. [IpakTuyeckas padora «3yduenue
00BEKTOB OMOTEXHOIOT UM

99 OcHOBHBIC HANMPABICHUS CHHTETUIECKOM OMOIOTHI

100 XpOMOCOMHasI ¥ T€HHAsE HH)KEHEPHS 1
101 MeaunuHcKe OMOTEXHOJIOTHI

102 Pesepubrii ypok. [ToBropenue, o0o01enue, 1

cHCcTeMaTH3amus 3HaHUuH

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102

13.5




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
n/n Tema ypoka Bcero Konrpospn  Tlpaxruieck u3ydyeHusi oOpasoBaTesibHbIE
ble padoTbl  He padoThI pecypen
OpomouronHas Teopust Y. lapuna
JIBroKy1ye Cuiibl 3BOJIOLMHY BUIOB 110 Y. /lapBuny
3 Bbopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
4 DopMHUPOBAHUE CUHTETUYECKON TEOPHUH 3BOJIIOLIUU 1
5 DTarbl HBOIIOIMOHHOTO TMpoliecca: 1
MHUKPO3BOIIOLUSA U MAKPOIBOJIIOLIUS
6 [lonynauus — 3J1eMEeHTapHas €IMHULIA SBOIIOLUN 1
3akoH rerneruueckoro paBHosecus J[x. Xapau, B.
7 Baitn6epra. Jlaboparopnas padota «BwisiBieHNE 1 0.5
M3MEHUYUBOCTH y 0COO€H OJTHOTO BUIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1
9 O ekt ocHoBarens. Ipdext OyTHIIOUHOTO 1
rOpJIbIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduueckasi, OnoJIoruyecKas
11 EcrecTBeHHbI 0TOOp — HaNpaBsAIOMIMNA (haKTop 1
IBOJIIOLIUN
12 [TonoBoit oT60p 1
[Tprcnioco0IeHHOCTh OPTaHU3MOB KaK pe3yibTar
13 MUKpO3BOTIOIMH. JlJaboparopHas padoTa 1 0.5

«M3ydyenne apoMop§o30B ¥ UANOATANITAIIAN Y




pacTeHui U )KUBOTHBIX)

[Tpumepsl MPUCIIOCOOICHH Y OPraHU3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,

14 OuoxuMuveckue, nopeaeHueckue. JlaboparopHas 0.5
pabora «lIpucnocobaeHuss OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11€JIECO00Pa3ZHOCTD)

Bupn, ero xpurepuu u ctpykrypa. JlaboparopHas

15 pabota «CpaBHEHHE BUIOB 110 MOPHOIOTUIECKOMY 0.5
KPUTEPHIO»

16 Crpykrypa Buza

17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIIUN

18 CBsI3b MUKPO3BOJIIOLIUH U ATHJIEMHOJIOTUN

19 MakpoaBontonus. [laneoHTonornyeckue MeTo bl
U3y4EHHSI SBOJTIOLIUT

20 buoreorpadudeckue METOABI U3YUCHUS IBOJIOIAN

21 OMOPHOJIOTHYECKUE U CPABHUTEIIBHO-
MOpP(OJIOTHUECKUE METO/Ibl U3YUEHHSI SBOJIIOLIUI

99 MounekynsipHO-TeHETHUECKHE, OMOXUMHYECKHUE U
MaTeMaTHYECKUE METO/IbI U3YUEHHSI SBOITIOLIUT

23 O0111e 3aKOHOMEPHOCTH IBOJIOLIUH

24 AnantuBHas paauanys. HepaBHOMEpPHOCTh TEMITOB
9BOJIIOLIUH

o5 Hayd4HbIe THITOTE3BI TPOMCXOXKACHUS )KU3HN HA
3emuie

26 JloHay4HbIe NpeICTaBICHUS O 3aPOXKICHUN )KU3HU

27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU

28 ['unoressl 3apoXkaeHNs KU3HU




Wcropus 3emiu 1 METOABI €€ U3yUEHMUS.

29 JlaGopaTtopHnas pabora «/3yueHue u onrcaHue 0.5
MCKOMAEeMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOB)

30 HavanbHble 3Tanel opraHU4eCcKoi IBOJIIOLNUN

31 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOT'O MHpA.

32 [IpakTuyeckas padora «M3yuenue ocooeHHOCTEH 0.5
CTPOCHHS PACTEHUI Pa3HBIX OTIEIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIMH KHBOTHOT'O MHpa
DBomtonys KUBOTHBIX. [IpakTnyeckas padbora

34 «M3yueHne 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 0.5
KHBOTHBIX»

35 Pa3BuTHe xu3HM Ha 3eMJie 110 3paM U MepuoiaM

36 MaccoBblie BBIMUPAaHHS — SKOJIOTHUECKHE
KPHU3HUCHI MPOIILIOTO

37 CoBpeMeHHBII 9KOIOTHYECKUI KPU3HUC, €ro
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPTaHNYECKOTO MPOILIOTO

39 OcCHOBHBIE cHCTEMaTHUYEeCKHEe IPYIIbl OPraHU3MOB

40 AHTpOIIOJIOTHS — HayKa O 4eJIOBEeKe

41 Pa3Butue npencraBieHuil 0 NPOUCX0XKICHUH
YesoBeKa
MecTo 4enoBeKa B CHCTEME OPTaHUIECKOTO MHUPA.

42 JlaboparopHas pabota «3ydueHne ocoOeHHOCTEM 05
CTPOEHUSI CKeJIeTa YellOBeKa, CBA3aHHBIX C
IPSAMOXO0KJICHUEM

43 JIBuoKy1iye cuibl aHTPOIOreHe3a




COOTHOIIIEHHE OMOJIOTHYECKHUX U COITMaJIbHBIX

44 (bakTOpoOB B aHTPOIOreHe3e

45 OCHOBHBIE CTaIMM AHTPOIIOTEeHE3a

46 [Taneoreneruka u najseoreHOMHUKa

47 DBOJIIOIHSI COBPEMEHHOTO YeJIOBEKA

48 Yenoseueckue pachl. [IpakTuueckas pabora 05
«M3yueHue 3KOJOTHYECKUX aJanTalnui YeJI0BeKa '

49 MeXIUCIUTITMHAPHBIC METO bl AaHTPOIIOJIOTHH

50 3apoxaeHNe U pa3BUTUE IKOJIOTUU
Mertonsi skonoruu. JlabopatopHas padbora

51 «M3yueHne MEeToA0B SKOJIOTHUECKHUX 0.5
HCCJICIOBAHUI

52 3HavYeHHE PKOJOTUUECKUX 3HAHUU JJI YeIOBeKa

53 Dkonorudeckue GpakTopsl
Aobuotndeckue paktopbl. CBET KaK HKOJIOTUUECKUN

54 daktop. JlaboparopHas padota «BrisiBieHUE 0.5
MPUCTIOCOOICHUI OPTaHNU3MOB K BIHSHHIO CBETA)
Aoluotudeckue axktopsl. TemnepaTypa Kak

55 skojoruyeckuit paxrop. JlaboparopHas pabora 05
«BpIsBIIEHNE TPUCTTOCOOIEHUI OPraHU3MOB K '
BIIUSTHUIO TEMIIEPATyPhD»
AbGuotnueckue GakTopbl. BrnaxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas padbora 05
«AHaTOMHYECKHEe 0COOEHHOCTH PacTeHUH U3 '
Pa3HBIX MECT OOUTAHHS

57 Cpenpl 00uTaHUs OPraHU3MOB

58 buonorndeckne puTMbl




59

XKuznenusie popMbI OpraHU3MOB

60 buotnueckue GakTops

61 3HaueHne OMOTUYECKUX B3aUMOJIEHCTBUIN [T 1
CYIIECTBOBAHMS OPTaHU3MOB B Cpejie OOUTaHUS

62 DKOJIOTUYECKHE XapaKTEePUCTUKU MOMYIISIIIH 1

63 OcHOBHBIE TOKA3aTENN MOMYJISILIUK: YUCICHHOCTD, 1
IUIOTHOCTh, BO3pPACTHAs U MOJIOBast CTPYKTypa

64 OcHOBHBIE TIOKA3aTEIIN TOMYJISIAH: POKIACMOCTb, 1
MPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAITUN

65 DKkonoruyeckasi CTpyKTypa MOonysiuu

66 JluHamuKa Honyasiiuy U €€ perysinus

67 Kpussie pocra unciaeHnoctu nomnyssiuuu. Kpusbie 1
BBEDKHBAHHUS
DOxkonoruyeckas Huiia Buaa. JlaboparopHas padora

68 «IIpucmocobsieHns CeMsH PacTeHHH K 1 0.5
pacceneHuro»

69 Bua xak cucrema nonyunsiuit 1

20 3aKOHOMEPHOCTH MTOBEICHHS M MUTPAIIAIN 1
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUU B 1
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTeNIN YKOCUCTEMBI 1

75 DKOJIOTHYECKUE TUPaMUIb 1

76 N3menenus coo0IIecTB — CYKIIECCHH 1

77 [TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1




DKocHCTEMBI MOPEN U OKEAHOB

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI TYHIP,

78 . 1
JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [Ipaktudeckas padora 1 05
«M3ydenue u onucanue ypoo3IKOCUCTEMBI» '

81 3akoHOMEpHOCTH (HOPMUPOBAHHS OCHOBHBIX 1
B3aUMO/ICHICTBUI OPTaHU3MOB B DKOCHUCTEMAX
MexaHn3Mbl BO3AEUCTBUSA 3arpsi3HEHUM pa3HbIX

82 TUIIOB Ha CyOOpraHU3MEHHOM, OPTaHU3MEHHOM, 1
TIOIYJISIITUOHHOM U 3KOCUCTEMHOM YPOBHSIX

83 bruocdepa — obmieruianerapaast 0601049Ka 3eMiTu

84 VYuenne B. U. Bepuanackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHS OHOC(EpHI

86 KpyroBopoThl BeniecTB 1 OMOTCOXUMHUYECKUE 1
IIUKJTBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcToitunBoCTh OHOChepsI 1

89 OKOJIOTUYECKUE KPU3UCHI U UX TIPUYUHBI 1

90 BosneticTBue denoBeka Ha 6uochepy 1

01 AHTpONOreHHOe BO3/IeHCTBHE HA PACTUTENIbHBIA U 1
YKUBOTHBIA MHP

92 Oxpana mpupoIBI 1

03 OCHOBHBIE IPUHIIMIIBI YCTOHUNBOTO Pa3BUTHS 1
4eJI0BEYeCTBA U MPUPO/IBI

94 ParmonanbHOE MPUPOONIOIB30BaHUE U 1

COXPAaHCHHUC OHOJIOTHYECKOTO pa3Hoo6pa:;I/1$1 3emim




O6006mieHne o TeMe «MUKPOIBOIIONUS U €

95 1
pe3yIbTaThD»

9 O606menne o Teme «MaKkpOIBOIIONUS U €& 1
pe3yJbTaThI»

97 O6o06menue mo Teme «IIpoucxoxaecHue u 1
pa3BUTHE )KU3HU Ha 3eMIIe»

08 O0606menue o Teme «IIporcxoxaeHne YyeioBeKa 1
— aHTPOIIOTEHE3»

99 O6006menne o Teme «IKOJOTHS — HayKa O 1
B3aUMOOTHOIICHUSAX OPraHU3MOB)
O6006menne o Teme «OpraHu3Msl U cpejia

100 1
oOuTaHus»

101 O06o061mIeHne 110 TeMe «DKOJIOTHS BHJIOB H 1
TOTTYJISITHE

102 O606menne o Teme «brocdepa — rmodanpHas 1
IKOCUCTEMA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






