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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yueObnomy npeamery "buonorus" (nanee - 6MOIOTHSI) HA YPOBHE CPEIHETO
obmiero obpazoBanus pa3padotana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-3
«O06 oOpazoBannn B Poccuiickoit ®denepanun», ®I'OC COO, Konnenmuu mnpenomaBaHus
yuebHoro npeaMera «bronorus» n OCHOBHBIX IMOJIOKEHHH (enepanbHOi paboueit mporpaMMel
BOCTIUTaHMUS.

VYyeOubiii npenmer «buonorus» yriay6nénHoro ypoBHs usydenus (10-11 xmmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeaMeTHO obnactu «EcTecTBeHHO-HAay4HbIE MPEAMETHI.
Cornacao mnonoxenusMm OI'OC COO mnpodunpHble yueOHbIE MpeIMeThl, H3y4daeMble Ha
yIyOnEHHOM YPOBHE, SIBIISIOTCS criocoOoM auddepeHnranud o0ydeHusl Ha YpPOBHE CPEIHETro
obmiero o0pa3oBaHUS M MPHU3BAaHBI O0ECIIEYNTH MPEEMCTBEHHOCTh MEXITYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpeIHUM MPO(EecCHOHANBHBIM U BBICHIMM oOpa3zoBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX Y4eOHBIX IPEIMETOB JOJKEH ObITh OPUEHTHPOBAH HA IPHOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIBHBIX U PA3BUBAIOIIMX 3a]a4, CBS3aHHBIX C MPOQOpHEHTAIHEH
o0yJaromuxcss W CTUMYJHPOBAaHWEM HWHTEpeca K KOHKPETHOH OO0JacTH HAyYHOTO 3HAHWMS,
CBSA3aHHOTO C OWOJIOrHel, MEAWIIMHOMN, SKOJOTHEH, IMCHUXOJOTUEH, CIOPTOM HIW BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmety "buonorus" naér nmpeacraBieHue O HEIH U 3aJa4ax
u3ydeHus yaeOHoro npeamera «bromorus» Ha yrimyOnEéHHOM ypOBHE, ONPEIeIsieT 00s3aTeIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJAEpkKaHHe, €ro CTPYKTYpPHUpPOBAaHUE IO pasjesiaM U TeMaw,
pacripesiesieHUe 10 KiaccaM, peKOMEHAYeT M0Ce10BaTeIbHOCTh U3YUEeHUsl yUeOHOro MaTepuana
C Y4€TOM MEXIpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3pacTHBIX 0COOEHHOCTEH oOydwaromuxcsi. B mporpamme mo OHOJOrMM peaivi30BaH HMPUHLUIT
IPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Onmarozapst 4eMy IpPOCMAaTpUBAaeTCs  HANpaBIEHHOCTh Ha  IOCIEAyIoUlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWH, OPUEHTHPOBAHHBIX Ha (HOpPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS], YIKOJOTHIECKOTO MBIIUICHUS, PEJCTaBICHUN O 3A0pPOBOM 00Opa3e >KU3HH, Ha
BOCITUTAHHWE OEpPEKHOTO OTHOIICHHUS K OKpYyXalomeld NpHpoAHOM cpeme. B mporpamme mo
OMOJIOTMU TaKXke IOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mMmiIaHUpPyeMbIM JMYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesynpTataM oOydeHHs W B (OpPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
JEATETLHOCTH OOYYaIOIUXCS TI0 OCBOCHHUIO COJIEpKaHUs OHMOJOrHYecKoro oOpa3oBaHHsS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero o0pa3oBaHUs 3aBeplIaeT
Ouosiornyeckoe 0Opa3oBaHUE B MIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE M YIITyOJeHWE 3HAHUN
oOydJaronuxcsi O JKMBOW TPUPOJE, OCHOBAX MOJEKYJISIPHOM U KIETOYHOM OHOJIOTHH,
SMOpPHUONIOTUN U OUOJIOTUU PA3BUTHUS, TEHETUKU, CEIEKIMH, OMOTEXHOJIOTHUH, IBOJIIOLMOHHOTO
YUEHHS U HKOJIOTHH.

Nzydenue yuebnoro npenmera «buonorus» Ha yriayOlieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOYy4YalolUXCsl K IMOCJIEAYIOIIEMY MOJYyYEHUI0 OMOJIOTMYecCKOro oOpa3oBaHMs B
By3ax M OpraHM3alMsIX cpeAaHero mpodeccruoHaibHOro oopasoBanus. OCHOBY €ro CoAep>KaHus
COCTaBJIIET CUCTEMa OHMOJOTMYECKMX 3HAHUHM, MOJIYYCHHBIX MPHU HM3YYCHHUU OOYHYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3esioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 knaccax 3T 3HaAHUS MMOIYYalOT pa3BUTHE. TakK, pacIIUPEeHBI U YIIIyOJICHBI
OHMOJIOTMYECKHE 3HAaHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OakTepusiX, OpraHHU3Me 4YelOBEKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JONOJHHUTEIbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
NPUKJIAJHOTO U TIOWCKOBOTO XapaKTepa, KOTOPhIE MOYKHO HCIOJIB30BATh KaK OPUEHTHPHI IS



nocleayIoero Beioopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOJTYICHHBIMU 00yJaIOIIUMUCS TIPH U3yUYeHUU (DU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTHUKH.

CrpykTypa mporpammbl 1Mo ydeOHOMYy mpeamery "buosiorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBONIOIHOHHBIA MOAXOABI K H3ydeHHIo Ouonoruu. COriacHO UM, H3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM PAa3HOI0 YPOBHS OpraHu3alluy,
SBOJIIOLMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEHHsS OWOJIOTHYECKOTO pa3HOOOpa3us
wianetel. Tak, B 10 kiacce u3ydaroTcs OCHOBBI MOJIEKYJSPHOM M KIETOYHOW OHOIIOruw,
IMOPHUONIOTUN U OUOJIOTUH PAa3BUTHUS, TEHETHUKU U CEJEKIIMU, OMOTEXHOJIOTUU M CHUHTETHYECKON
OMOJIOTHH, aKTyalU3UpPYIOTCS 3HAHUS OOYyYaromuMXcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
dbuzmonornu yenoBeka. B 11 kiacce m3ydaroTcs 3BOJIIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
y4eHue o ouocdepe.

VY4eOubiii mnpeamer «buonorus» mpu3BaH 00ECHEYUTh OCBOCHHE OOYYArOIIMMHUCS
OMOJIOTMYECKNX TEOpUU W 3aKOHOB, WJCH, NPUHIMIIOB W TMPABWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHbI MHpa, 3HAHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALWU, OHOLEHO03a, DKOCHCTEMbI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIIEJJOBAHUSX B OHOJOTHH, MPUKIATHBIX AaCIEKTax
OMOJIOTMYEeCKUX 3HAHUH. [ pa3BUTHS W MOJNJEpKAHUS MHTEpeca oO0ydaromuxcs K OHOIOTun
Hapsily CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOr0 MaTepuaia B COJAEP>KaHUU MPOTrPAMMBI 110
OHMOJIOTHH MPESYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBJICHUS U PA3BUTHUS TOW WM MHOMN
obnactu OMOJNIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE Ba)KHEHIIHX
OMOJIOTMYECKHX M KOJOTUIECKUX MPOOIIeM.

Henp u3yuenus yuebHoro npeamera «buosorus» Ha yriiyoJ€HHOM ypOBHE — OBJIaJICHUE
00y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHU3allid >KHUBBIX CHCTEM
pa3HOro paHra v MpHOOpeTeHUEe YMEHHUH MCMONB30BaTh 3TU 3HAHUS B (hOPMHpPOBAHUH WHTEpeca
K OnpeaenéHHoN o0yacTi MpOoPEeCCHOHANBHON NIEATEIBHOCTH, CBI3aHHON ¢ OMOJIOTHEH, WIN K
BbIOOPY YUEOHOr0 3aBe/IeHUS ISl IPOAOJIKEHUST OMOJI0rH4ecKoro o0pa3oBaHusl.

JlocTuxenue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriiyonéHHOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeIYOINX 3a/1ay:

OCBOCHHME OOYyYalOIIMMHUCS  CHUCTEMbl OWOJNOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHLEMIMIX, TMIoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTAaBIISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3u U OCOOEHHOCTSAX OMOJOTHYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJSIus, BU/I,
OuoreomneHo3, Ouocepa); 0 BBIJAIOIIUXCA OTKPHITHAX M COBPEMEHHBIX HCCIEIOBAHUAX B
OuoJoruy;

O3HAaKOMJIEHHE  OOydYaromMxcsi €  METOJAaMM  TO3HAHUA  JKUBOM  MPUPOABI:
UCCJIEIOBATENLCKUMU METOAaMU OUOJIOTMYECKUX HAYK (MOJEKYJISAPHON U KJIETOYHON OMONIOTHH,
AMOPHUOIIOTUN U OUOJIOTUH PAa3BUTHUS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJIOrMM, TaJCOHTOJOIMM, 3KOJOTHH); METOJAaMH  CaMOCTOSITEJIbBHOTO  IPOBEJEHUS
OMOJIOTMUECKUX WCCICIOBaHUNA B JjabopaTtopud W B Tpupoje (HaOMoAeHHE, H3MEpEHHUe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS yYMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIM3UPOBATH WU
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(OPMAIIHIO; TIOIH30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaThb CBSI3b MEXKAY pa3BUTHEM OWOJIOTMM U  COLMAJIBbHO-
SKOHOMHYECKUMHU M SKOJIOTHYECKMMH MpOoOJieMaMy YeJOBEUYECTBA; OLEHUBATH IOCIE/ICTBUS
CBOCH JIEATENIFHOCTU 110 OTHOIIEHHIO K OKpPY)KAIoLIeH NpUpPOIHON cpene, COOCTBEHHOMY
3I0pOBBI0O U 370pPOBbI0  OKPY)KAIOLIUX JItOeH; OOOCHOBBIBaTH M  CcOOJIOAATh MeEpbI



npopUIAKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBWiia MOBEJICHHUS B MPUPOJE M OOecredeHus
0€30MaCHOCTH COOCTBEHHOM KH3HENESATSIFHOCTH B YPE3BBIYAHHBIX CHUTYAIMSIX MPUPOJHOTO U
TEXHOT€HHOT'O XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKpBITHS B o0iacTu
OHOJIOTHH;

pa3BUTHE y 00YYaroIUXCsl MHTEIUIEKTYyalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPBITUSMU M COBPEMEHHBIMH HCCIIEAOBAHMSIMHU B OMOJIOTHH,
pelaeMbpIMi €10 TpoOiieMaMu, METOJ0JIOTMEe OMOJOrMYecKOro HCClIeAOBaHUs, MPOBEACHUS
9KCIIEPUMEHTAIbHBIX HCCIEOBAaHUM, pelmeHusl OHOJOTHYEeCKMX 3aJad, MOJAETUPOBaHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYaIOMIMXCsI IIEHHOCTHOTO OTHOUICHHUSI K JKMBOM MPUpPOJAE B IEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSM; (POPMHpPOBAHUE OSKOJIOTMYECKOM, TIE€HEeTHYECKON
IPaMOTHOCTH, OOIIel KyJIbTYphl MOBEACHHUS B MPUPOJE; MHTETPALMH €CTECTBEHHO-HAYUYHBIX
3HAHUI;

npuoOpereHre 00y4YaromUMHICS KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIB30BAHUT
(cobmroneHne mpaBWJI MOBEACHUS B TMPUPOJE, OXpaHbl BHUAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHUU COOCTBEHHOI'O 37I0POBBS U 3J0POBBSl OKPY’KAIOLIUX JIOAEH (COOMIOeHUs Mep
npopuIakTuKu  3a0ojeBaHui, oOecrieyeHHe  O€30MACHOCTH  KHM3HEICSATEIBHOCTH B
Ype3BbIYANHBIX CUTYaLUAX IPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OHMOJIOrMYECKUX 3HAaHUN U YMEHUH B IOBCETHEBHOM KU3HU;

CO3/IaHHME YCJOBHMM JJii OCO3HAHHOTO BbIOOpa OOYyYaIOIUMUCS HHIUBUIAYaJIbHOU
00pa30oBaTEeNIbHOW  TPACKTOPHM, CIIOCOOCTBYIOLIEH MOCIEAyOLEMy NpodecCHOHATbHOMY
CaMOOITIPE/ICICHNIO, B COOTBETCTBUM C HWHAWBUAYAIbHBIMH HHTEpECaMH M TOTPEOHOCTAMU
peruoxa.

OOmiee 4yuClIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OHOJIOTMM Ha YriyOJEeHHOM YpOBHE
cpenHero obmiero obpa3zoBaHus, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 uaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefienio).

OTb6op opraHu3allMOHHBIX (OpPM, METOJOB H CPEACTB OOydeHHUs OHOJIOTHH
OCYIIECTBIISIETCS ¢ YUETOM CHEUM(PUKU ero CoJAep>KaHUs M HaNpaBIECHHOCTU Ha MPOJOJIKEHUE
OMoJIOrnYeckoro 0o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHATBHOTO U BBICIIErO
o0Opa3oBaHUsl.

OO0s3aTeNbHBIM yCIIOBHEM TpU OOYYEHHH OMOJIOTHH Ha YIIyOJIEHHOM YPOBHE SIBIISETCS
MpOBEJCHUE JabOpaTOPHBIX M TMpakTHUeckux pabor. Takke ydacthe oOydarOmMXcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-HCCIEOBAaTEeIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpEAENAETCS YUUTEIIEM Ha OCHOBE MMEIOIIMUXCS MaTepUabHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MIPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHUSA
10 KJIACC

ConepkaHve MpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJUT B  TPOBEPKY
rocyaapcTBeHHoOU utorosoi arrecrauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemenHast 6uonorusi — KOMIUIEKCHasi Hayka. Kparkas uctopus pa3BUTHS OMOJIOTHH.
buonornueckne Hayku M u3ydaemMble UMHU TpoOiemMbl. DyHIaMEHTAlbHBbIC, MPHUKIATHBIC WU
TIOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadeHre OWOJIOTMM B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouonorueil. 3HaueHue OWUONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJOBEKA: MEIMIIMHE, CEIbCKOM XO34WCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBL.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. Japsun, Y. 'apsei, I
Mennens, B. U. Bepuanckuii, U. II. IlaBnosB, M. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, @. Kpuk, /1. K. benses.

Tabmuup! 1 cxembl: «CBsI3b OMOJIOTUU C APYTUMHU HayKammu», «Cucrema OHOJIOrHYEeCKHX
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHE

JKuBbIe cuCTEMBI Kak mpeaMeT u3ydeHus: Ononoruu. CBOWCTBA KUBBIX CUCTEM: €TUHCTBO
XUMUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTh, CJIOKHOCTh M YHOPSAIOYCHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPraHM3alus, CaMOBOCIIPOMU3BEIEHUE, Pa3apakUMOCTbh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyyd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHbIM, TKAHEBBIM,
OpraHU3MEHHBIM, HOMYJIALIMOHHO-BUJOBOM, 9KOCHUCTEMHBIN (OnoreoneHOTUYECKUI),
ouocdepnsiit. [Iponeccsl, npoucxoasmue B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH KHUBOTO.
Kuznp kak opma cymiecTBoOBaHUS MaTepuu. Hayku, W3ydaromiye KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aIuu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HaOmroneHue, m3MepeHue,
SKCIEPUMEHT, CHCTEeMaTh3auus, MeTaaHanu3. lloHsaTue O 3aBUCMMOM M HE3aBHUCHUMOMU
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. HyneBas
runore3a. [ToHsTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazopoc B Omonorndeckux MaHHBIX. OleHKa
JIOCTOBEPHOCTH TOJYUYCHHBIX Pe3yibTaToB. [IpUYMHBI MCKaKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmunelr u cxembl: «OCHOBHBIE TPU3HAKU IKU3HW», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBoiicTBa KMBOW MaTepun», « YpOBHU OpraHu3alluu KUBOH Npupoab, «CTpoeHne )KUBOTHON
KIeTkn», «TkaHuM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenos», «buocdepa», «MeToabl U3YUEHUS KUBOU MPUPOIBD.

Oo6opynoBanue: 1abopaTopHOe 000PYAOBAHUE ISl POBEACHUS HAOIIOACHUN, N3MEPCHHIA,
SKCTIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonap30BaHME Pa3IUYHBIX METOJOB NPU H3YYEHUH KUBBIX
CUCTEM.

Tema 3. buosorust KieTkn



Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHMIA >KUBOTO. VICTOPHST OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

MeTonpl  MONEKYJNSIPHOM M KIETOYHOM OMONOrMHM: MHUKPOCKOIUS, XpomaTorpadus,
anekTpodope3, METOJ  MeueHbIX aTroMoB, AuddepeHnHanbHoe — IEeHTpU]yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue GukcuposanHuix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JemoHcTpauuu

[Hoptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBI MHUKPOCKOM», «lcTtopus
Pa3BUTUS METOJI0B MUKPOCKOITHI.

OO6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl PAaCTUTENbHBIX, UBOTHBIX WU
OaKTepHaTIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydueHue MeTONOB KJIETOYHOW Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepernuanpaoe nenTpudyruposanne, [11IP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KIeTKu

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3IeMeHThl. Boga u €€ pois
KaKk pacTBOPUTENS, peareHTa, Yy4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELIECTBA KIETKH, UX Onojiornyeckast posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIECTBA KIETKU. buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsI3b. BTopuuHas, TpeTWyHas, 4eTBEPTUYHAS CTPYKTyphl. JleHartypauus. CBoiicTBa OEIKOB.
Knaccudukanms 6enkoB. buonornueckue pyHkimuu 6enKkoB. [lpuonul.

VYrneBoabl. MoHOcCaxapubl, AUCaXapubl, OJIMTOCAXapuabl W mojucaxapuabl. OO
IUIAH CTPOEHUs M (U3UKO-XMMHMUYECKHE CBOIcTBa yrieBojoB. buonorndeckue ¢GyHKIMU
YTJIEBOJIOB.

Jlununel.  T'uppoduneHO-ruapodoOHble  cBoiicTBa.  Knaccudukanums — IUNKUIOB.
Tpurnunepuasl, Gocoaumuabl, BOCKH, cTepouibl. bruomornueckue Gynkuu munuaos. OOmue
CBOICTBa OHMONOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. [IHK n PHK. Ctpoenune HykiienHoBbIX KuciaoT. HykneoTunabl.
[Tpunun kommementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas crimpaib.
Mectonaxoxaenue u ouonorunueckue Gpynkunu JJHK. Buasr PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mojekyie AT®. buonornueckue
¢yakiuu - AT®. BoccraHOBIIGHHBIE TIEPEHOCUMKH, WX (GYHKIUU B KIETKe. [[pyeue
HYK1eo3uompugocpamuot (HT D). CexBennpoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHast OuONIOTHs: OMOXMMHYECKHEe W OMOPU3MYECKUE HMCCIEAOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OuOMONIEKYyNl. Moodenuposanue cmpykmypol u  QyHKyui
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin U opeaHuyecKuti Cunmes OUOMONEKY1 U
UX HENnPUPOOHBIX AHANO208.

JdemoncTpanuu

Hoprpetst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEXHBOM  IPHUPOAEH,
«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmumer u cxembl: «llepuomuyeckas TabmuIa XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABD», «BemectBa B cocTraBe OpraHu3mMoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYyphl O€TKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJI YIJIEBOJOB», «CTpOeHHE MOJICKYJI
munuaoBy, «HyknenHoBeie Kucinote», «Ctpoenue mosekyisl ATO».

Ob6opynoBaHue: XMMUYECKas Mocy1a 1 000py10BaHHE.

JlaGopaTopnas pa6ora «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTtopnas padora «VccienoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenune u pyHKINH KICTKH

Tumbl KIETOK: dyKapHOTHUYECKass M IMpokapuoTHuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue TMpOKAPpUOTHYECKOW KJIeTkW. KieTtounas cTeHka OakTepuii u  apxew.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPHOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenne n QyHKIMOHHUPOBAHUE dYKapuOTHUYECKOM KieTku. Ilna3smaruueckas MmeMmOpaHa
(mnasmanemma). CTpykTypa I[ia3MaTHdeckod wmemOpaHbl. TpaHCHOPT BelIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddysus, obneruéHHas auddys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. Pabora
HaTpUN-KaJIUeBOro Hacoca. DHJIOIMTO3: MMHOLMTO3, (harouuTo3. Dk3ouuTo3. Kierounas creHka.
CtpykTypa u QyHKUNHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Hutornasma. Llutozons. Llutockener. JIBmxkeHue muroruiazMpl. OpraHouzbl KIETKH.
OnHOoMeMOpaHHBIE OpraHOWABl KIETKH: dHAoIIazmaTudeckas ceth (JI1C), anmapat [Nombmxkwy,
JU30COMBI, UX CTpoeHHE W (YHKUUHU. B3anMocCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIsIpHOTO peTUKynyMa. Mexanusm Hanpasienus oenxoe ¢ OIIIC. CunHTte3
pacTBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX  MeMOpaH. [manmkwii  (arpaHyssipHBI)
sHIOMIa3MaTHUeCKuil petukyinym. CekperopHas (yHkius anmapata ['onbmxu. Moougukayus
benxoes 6 annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I'onvodcu. TpaHncTIOPT BENIECTB
B KjleTke. Bakyonu pacturenbHbIX KiieTok. Kiierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPHH, TIACTHIBL. [Ipoucxoscoenue
mumoxonopuul u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapaynuc). Ctpoenue u
(OYHKIIMM  MUTOXOHIPHWA © IUIACTHA. [lepBUYHBIC, BTOPUYHBIE U CIIOKHBIC TUTACTHIBI
(OTOCHHTE3UPYIOIIUX  DYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHl  BBICIIMX
pacTeHUi.

HememOpannsie opranouas! kiaeTkd CtpoeHne M (QYyHKIMA HEMEMOpaHHBIX OPraHOUI0B
KIeTKH. Pubocombl.  IIpomesicymounvie  guramenmol. MuxpopumaMeHTsl. AKmuHogvle
Muxkpogunramenmol. MbllIEUHbIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIUEYHbIX KIeMmOK.
MuxkpotpyOouku. Knetounsii 1meHtp. CTpoeHHE U [BHKEHUE JKITYTUKOB M PECHHYEK.
MuxkpoTtpy0Oouku nuTorasmsl. Llentpuons. benku, accoyuupogannvle ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momopmvle 6eaxu.

Anpo. OOonouka siapa, XpOMAaTUH, KApUOILIAa3Ma, SAPBINIKH, UX CTPOEHUE U (DYHKLUH.
SAnepusiii 6enkoBbIil MaTpuke. [IpocTpaHCcTBEHHOE PACHOIOKEHUE XPOMOCOM B HMHTEp(a3zHOM
aape. dyxpomamun u eemepoxpomamui. benku XpoMaTHHAa — THCTOHBI. /[uHamuxa s0epHoll
0bonouku 8 mumose. Aoepuwviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOW, TPUOHOI).

JdemoncTpanuu



[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHUECKOW KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHHE paCTUTENBHON KIETKW», «CTpOeHnEe MUTOXOHIpUN», «SAapo», «CtpoeHne
MPOKAPUOTUYECKOUN KIIETKIY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTNpenapaTsl 0aKTepUaIbHbIX KIETOK.

JlaGopatopnas padora «/3yueHne cTpoeHHs KIETOK Pa3InYHbIX OPraHU3MOBY.

IpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTopnas padora «lccnenoBaHue mia3Moin3a U ACMIA3MOJIM3a B PACTUTENBHBIX
KJIETKaX».

IIpakTnueckas padora «/3yueHue ABUKEHUS LUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMpeBpalleHue JHEPruM B KJIeTKe

AccuMMIAIMS ¥ AUCCUMWISALUS — JBE CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BeIIecTB:
aBTOTpOGHBIA M  reTepoTpodHBIA. YyacTue KHUCIOpoga B OOMEHHBIX  IpoIleccax.
OHepreruyeckoe obOecrneyeHue kietku: npespanieHne ATdD B  0oOMeHHBIX Ipoleccax.
@DepMeHTaTUBHBIA XapakTep peakluid KIeTOYHOro meradbonusMa. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otiauuus (GepMEHTOB OT HEOpPraHMYECKUX
KaTaJn3aTopoB.  belku-akTuBaTOpsl W OCIKU-UHTMOUTOPHL.  3aBHCHMOCTb  CKOPOCTHU
(hepMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OpraHUYECKUX BELIECTB B KieTke. DoTrocuHTe3. AHOKCcucenmwii u
oxcueenHvlll  omocunmes y baxmepuil. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonrozo yeumpa. Ponb xyopomnactoB B mporecce GorocuHTe3a. CBeTOBass M TEMHOBAs
dazer. Domoovixanue, C;, Cy. u CAM-munvr hpomocunmesa. IIpoayKTUBHOCTD (POTOCHHTE3A.
Bnusiaue paznuyHbix (akTopoB Ha CKOPOCTh POTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTpHU(UUUpYIOIINE
OakTepuH, keae300aKTepun, cepodaKTepun, BOJOPOIHbIC OaKTepru. 3HaU€HHE XeMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX MCIIOJNb30BaHHE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH W BO3OYIUTEIIH
Oone3Hei.

AdpoOHBIE OpraHM3MbI. JTambl YHEPreTHuecKkoro oobmeHa. IloaroToBUTENBHBIA ITarl.
['mukonus — 6ecKucIopoaHOe paclIeINIEHUE TIOKO3bI.

buonornueckoe okucieHue, Wik KJIETOYHOE JbIxaHue. Poib MUTOXOHApPUI B mpolreccax
ouosnorudeckoro okucienus. Luknudeckue peakuuu. OkucnutenbHoe QochopunupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomowunou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro TMyTH OOMEHa BEMIECTB TIepea  aHadPOOHBIM.
D¢ hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JlemoHcTpamun

Hoptpetsr: k. Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr 1 cxeMbl: «DoTOoCHHTE3», «DHEpreTHUecKkuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue GepMeHTay, «XeMOCHHTES).

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PYJJOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopnasi pabGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (EepMEeHTOB (Ha
IpUMepe aMHIIa3bl UM KaTanas3bl).



JlaGopaTopnass pa6Gora «M3yueHue (QEpMEHTATUBHOTO pACHICTICHUS TEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

JlaboparopHnasi pabora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).

Jlaboparopnasi padora «CpaBHEHHUE TIPOILIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBeHHass nHGOpMaLKs U peaju3anus eé B KiIeTKe

Peakiun matpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEaKUUSIX MATPUYHOTO
cuHTe3a. Peanmmzanmsi HacneAcTBeHHOM wuH(oOpManuu. ['@HeTHYECKHWil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuaTe3 PHK. IlpuHIMOB TpaHCKPUNIIMU: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUIENBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcimoBus
6uocunTe3a 6enka. Koguposanue aMuHokucioT. Posis pubocom B OnocunTtese Oenka.

Coepemenuvie npedcmagienus o cmpoeruu 2eHos. OpraHu3aiys TeHOMa y MPOKaApPUOT U
9yKapuoT. Peryisimus akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupycsl — HekieTouHble (GOpPMBI KU3HH U OONMUTaTHBIE Mapa3uTbl. CTpOEHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuenuwiti yuxn JHK-codeporcawux
supycos, PHK-cooepoicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycubie 3abosieBaHust uyenoBeka, KHMBOTHbIX, pactenuid. CIINJ], COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz odorvuiux maccueos («bigdatay) cmpyxkmypmvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yuryuu 6enxkos. Cnocobvi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

IToptpetsr: H. K. Konsuos, /. . UBaHOBCKUA.

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTmdeckuir kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3znaHue MOAEIN BUPYCaA».

Tema 8. J/Ku3HeHHBI HUKJI KJIETKH

Knerounslii mwki, ero mepuoabl u perymsmus. Mutepdaza m mMuto3. OcoOEeHHOCTH
MpOIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kinetku kK aeneHuto. [IpecunTeTnueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKMM M MOCTCUHTETHUYECKUN (IPEMUTOTHUECKHUH) NEPHOABI
UHTEP(a3bL.

Marpuunsiii  cunte3 JHK —  permmmkamusa.  Ipunuumner  permukanumu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPaIEIbHOCTh. MexaHU3M
perumkanuu  JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TesloMmepasa.
XpOMOCOMHBIII Ha0Op KJIETKU — KapUOTHUIl. JMIUIOMIHBIA M rariouaHbIA HAOOpbI XPOMOCOM.
['omosiornynbie XpoMOcoMEI. [1010BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIIBI
muto3a. Kapuoknnes n nutokunes. buonornueckoe 3HaueHuE MUTO3A.

Perymsiuiyss MUTOTHYECKOTO IMKIA KIeTkH. [Iporpammupyemasi KieTo4Has ruOenp —
amnornTo3.



Knerounoe s1po, XpoMOCOMBI, (yHKLIMOHATbHAsA T€HOMUKA. Mexanusmol nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrkay — buoungopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmumel U cxembl: «KU3HEHHBIM UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Penmukanust JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomnpenapaTbl: «MHUTO3 B KJeTKax KOpelIka
JTyKay.

JlaboparopHasi padota «/3yueHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTax».

JlaGopaTopHas padora «Habmomenne mMmuTo3a B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax ).

Tema 9. Ctpoenue u GQyHKIUM OPTaHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3smMoB.  OJHOKJIETOUYHBIE,  KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACSITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJOPOCIH, Ipyrue NpoTUucTsl. KosoHuaabHbie
OpraHU3MBI.

B3anMoCBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe Lejioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHEil: oOpa3oBareibHas, I[OKPOBHAs,
NPOBOJSINIAS, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOCHHS, (PYHKIMIA U PACIONOKEHUS
TKaHEH B OpraHax pacTECHUM.

TkaHu O>KUBOTHBIX H  YEJOBEKAa. THWMBI JKUBOTHBIX TKAaHEW: SIUTETUAIbHAs,
COEIMHUTEINIbHAsA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMH U pacHOJIOKEHUs
TKaHell B opraHax >KMBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPTraHOB
JKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTrbl  OJHOKJIETOYHBIX W
MHOTOKJIETOUHBIX KUBOTHBIX. Hapy>KHbIl 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIbI COEAMHEHUS
KOCTEH.

JIBmkeHHEe OpraHW3MOB. [IBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMmEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPONMHU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Iutanue opranusmos. IlorioiieHne Boabl, YIIAEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusmu. [IlutaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE IHIIEBAapEHUE.
[Iuranne MO3BOHOYHBIX >KMBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. I[lumeBapuTenbHbIE
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue oprann3MoB. [Ipixanue pactenuil. J{pixanue ®uBOTHBIX. [{uddy3us razos yepes
NOBEpXHOCTh KJeTKU. KoxkHoe npixanue. J[pixarenbHas moBepXHOCTh. XKabGepHoe U JNEroyHoe
JbpIXaHue. JlpIxaHue MO3BOHOYHBIX MKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTpPOCHHUsI JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHasi cucTeMa uejoBeKa. MexaHu3m
BEHTWISLIUU JETKUX Y NITULl U MJIIEKONTUTAIOMUX. Perynsiuus npixanus. [{pixarenbHbie 00BEMBI.

TpaHcnopT BEHIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcropT
BELIECTB y KHUBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. Cepalle, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru



KpOBOOOpAIlleHUsl.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHune 'y  KMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblieneHus. @Punbrpanus, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OpraHoB BblAeNeHHUs. CBSA3b MOJIOCTU TeJla ¢ KPOBEHOCHOU
U BBIICIUTENIBHON cucTeMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX MU ueioBeka. Ilouku.
Crtpoenue u QpyHKIMOHUpOBaHKEe HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammra y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpenctsa naccuBHOM 1
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3al[UTa OpraHU3Ma
or Ooine3Heit. MMmmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMmMOpajdbHBIH HWMMYHHTET.
Bpoxnaéuuplii M npuoOpeTéHHbIM crneuupuyeckuif  MUMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro umMmmyHnurera (I1. Dpnux, ®@. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Posb BpoxIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTh M peryisnus y OpraHM3MOB. Pa3gpaXXumMocTe y OIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apaxuMocTs U peryisuus y pacTeHuid. PocToBble BelecTBa M HMX
3Ha4YCHHUE.

HepBhnas cucrema u peduiekropHast peryisiuusi y >KMBOTHbIX. HepBHast cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCJIOKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XKUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(PIIEKCHI.

['ymopanbHas perynsiuuss M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesoBeka. Kesessl
SHJIOKPUHHOM CHUCTeMbl W HX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoCBsI3b HEpPBHOW U
9H/IOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OAHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHUI»,
«KopneBbie cucrembr», «CtpoeHue crebis», «CTpoeHHE JUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enmoBeka», «lIumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTtensHas  cucrema», «HepBHas cucrema», «Koxa», «MpblleuHas —cucremay,
«BpienurenpHas cucremMa», « OHIOKpPHUHHAsL cucTeMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHsie», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IUIaHapun», «BHyTpeHHee CTpOeHHUE HO0XKAEBOrO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucreMa MIIEKONUTAIOMIMX,
«HepBHas cuctema uenoBeka», «Peduexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, TepOapun pacTeHUI pa3HbIX OTIENOB, BIaXKHBIC MIPETapaThl
YKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIEKLIUN O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyIoBaHue Uil JEMOHCTPAallMM IIOYBEHHOI'O M BO3JAYIIHOIO IMTAaHUS PACTEHHH,
pacuieryieHus Kpaxmajia M OeiakoB moJ JeiictBueM (pepMeHTOB, 00OpyJIOBaHUE JUIs



JEMOHCTpPALIMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIN TOJIOBHOTO MO3Ta pa3JIM4HbIX KUBOTHBIX.

JlaGopatopnas padora «/3yueHue TkaHeil pacTeHU».

JlaGopatopnas padora «/3yueHne TkaHel )KUBOTHBIX».

JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOI'O PACTEHU.

Tema 10. Pa3MHoOkeHNe 1 pa3BUTHE OPTaHNU3MOB

®DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CTIOPYJISILMS, (pparMeHTals, KIOHHPOBAHHUE.

[TonoBoe pa3muoxkenue. IlomoBbie kieTku, wiM ramersl. Meio3. Craguum Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. bronornyeckuii ¢MbICI MeW0O3a U IIOJIOBOTO
nporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe paszButrve. lameroreHe3 y IKMBOTHbIX. [lonoBble — kemne3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBopeHre U 3MOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WnpuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — o0na u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozernos
u mooenu mopghozeneza. Craguu 3MOpHoreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). Jpodnenue.
Tunsl apoGnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU JPOOJICHUS MIIEKOMUTAIOMUX. 3apOJIbIIIeBble JTUCTKU (TacTpyJIsaLus).
3akiagka OpraHoB M TKaHEM M3 3apoAbIIIEBBIX JMCTKOB. B3auMHOe BiMsHME dacTeil
pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANBHAS HMHAYKIMS). 3akjiajka IulaHa CTPOCHHS
JKMBOTHOTO KaK pe3yibTaT HEpapXUYECKUX B3aUMOJEWUCTBUM TeHOB. BnusHue Ha
SMOPHOHANIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKpY KaroIIel Cpebl.

Poct u pasButue xuBOTHBIX. IlocTaomOpmoHaneHbi mepuoi. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX U TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOrO U HENMPSMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl pPEryJsIUU pPOCTAa KUBOTHBIX U denoBeka. Craguu
NOCTAMOPUOHATIBHOTO PA3BUTHSL y JKUBOTHBIX M yelioBeKka. [lepHoabl OHTOTeHe3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHE TPOLECCHI.

Pasmuokenue u passutue pacreHui. ['ametodut u crnopodur. Melo3 B >KH3HEHHOM
nukiae pacreHuid. OOpazoBaHue cmop B Tmporecce Meio3a. ['ameToreHe3 y pacTeHHUHU.
OmnogoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHW3MOB. J[BOHHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHHe U pPa3BUTUE CEMEHHU.

MexaHu3MBbI PEryJIsUN OHTOTE€HE3a Y PACTEHUM U JKUBOTHBIX.

JemoHcTpamun

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

Tabmuuer 1 cxembl: «BereratnBHOe pa3MHOXKEHHE», « THITBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOXKEHHE »HBIUVIEHBD», «Pa3MHOXEHHE THUAPBIY,
«Meito3», «Xpomocomsbl», «['amerorenes», «CTpoeHHE SHLEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTaauM OHTOreHe3a», «lIpsimoe u Hempsimoe pasButTHe», «Pa3BuTHEe Malckoro
Kyka», «Pa3zsurne capanum», «Pa3zBurue marymkun», «IBOMHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CtpoeHne ceMsiH OAHOJOJBHBIX U JIBYAOJBHBIX PACTCHUIN», «KU3HEHHBIA LMK
MOpPCKOM  KamycTbl», <«OKM3HEHHbIM I1MKI MXa», <OKU3HEHHBIH ULUKI [AarnopOTHUKA,
«KU3HEHHBIN LUKII COCHBD.



Ob6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mojienb «L{uKiT pa3BUTHS JATYIIKWY.

Jlaboparopuasi pabGora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnyeckas padora «BpIgBIEHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTropnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

HcTtopus cTaHOBIIEHUS W pa3BUTHUS I'eHETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Komerioa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHATHUS U CUMBOJBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHbIE
IeHbl, aJbTEPHATUBHBIC INPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NpPHU3HAK, TOMO3MUIOTa,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbl, TeHOTuN, ¢eHoTur. OCHOBHBIE METOIbl T€HETHKHU:
TUOPUA0TOTMUECKHUMA, TUTOJIOTHYECKHM, MOJIEKYISIPHO-T€HETHUECKUIA.

JdemoncTpanuu

[optpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecosckmii.

Tabmuis! u cxembl: « MeTo bl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHas padora «/[po3o¢una kak 00BEKT FeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3axkoH MeHzens — 3aKkoH €IUHOO0Opasus
rUOpUIOB TepBOro mokoJyieHus. [IpaBwino momuHupoBaHus. BTopoit 3akoH MeHzenss — 3akoH
pacuienieHus npu3Hakos. L{uTomoruueckue oCHOBBI MOHOTUOPUAHOTO CKpeluBaHus. ['umnoresa
YUCTOTHI FaMeT.

AHanusupyromiee  ckpemuBaHue.  [IpoMexyTOUHBIH ~ XapakTep  HacieIOBaHUS.
Pacmeruienne npru3HakoB PU HEMOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO

HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKre OCHOBHI TUTUOPUIHOTO CKpPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuersieHHOe HacaeA0BaHNE
T€HOB, HAPYLIECHUE CLEIUICHUS MEXIy FeHaMu. XpOMOCOMHas TEOpHUsl HACIEICTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIM MEXaHU3M ONpEEICHUsI Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbId IOJ. [eHeTudeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanre Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHoOXeCTBEHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eneTndecknii KOHTPOJIb DPAa3BUTHsS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TakKkKe
(U3HONOrMYEeCKUX MPOLECCOB, IMOBEACHUS M KOTHUTHBHBIX (yHKIMM. ['eHernueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SMH — MapaszuT» U «XO35SUH —
MUKpOOHOM». ['eHeTHUecKre aceKThl KOHTPOJI U U3MEHEHHUsI HACJIEeICTBEHHON MH(POpPMAaLUU B
HOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBelii 1 BTOpoil 3akoHBI MeHens», « TpeTuil 3akoH Menaemns»,
«Ananuzupymoliee ckpenmBanuey, «Hemonnoe noMmunnpoBanuey», «CleTyieHHOE HACleJOBaHUE
MIPU3HAKOB y po30huibly, «I enernka nonay, «Kapuorumn genosekay, «Kapuotum apozoduiiby,
«Kapuotun nruis», « MHOKECTBEHHBIN ajiean3M», « B3anmoencTere reHoBY.

OO6opynoBaHue: MOAENb A JIEMOHCTpPAIlMU 3aKOHOB €IUHO0Opaszus THOPHI0B MEPBOTO
MOKOJICHUSI U PAaCUICIUIEHUs] MPU3HAKOB, MOJIENb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIeIOBaHUs TPU3HAKOB, MOJENb I AEMOHCTPALUK CLUETICHHOTO HACIEAOBaHUS NMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnar.

IIpakTnueckas padora «l3ydeHuwe pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD).

[IpakTnyeckas padora «M3yueHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

B3anmopneiictBue reHotuna W cpeabl npu GopmupoBaHuH (eHoTHna. VM3MEeHUYMBOCTH
npu3HakoB. KayecTBeHHbIE W  KOJWYECTBEHHbIC TPHU3HAKH. BHIbI  M3MEHYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHA.

MonudukarnuonHass U3MEeHUUBOCTh. Ponb cpenpl B hopmupoBaHUH MOIUDUKAIIMOHHOM
n3MeHunBocTU. Hopma peakuuu npusHaka. BapuannonHslf psa ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(DUKAITIOHHON U3MEHUNBOCTH.

['enorunuueckass W3MeHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYUMBOCTH. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASL.

KoMOuHaTuBHasT U3MEHUMBOCTh. Mei03 M TMOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3JIJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/iesiax OJIHOTO BU/JIA.

MyTanuonHass HM3MEHYUMBOCTh. Buabl MyTaumii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYUUMPOBAHHBIE MYTallMH. SaepHBbIE M IUTOIUIA3MaTHYECKUE MYTallUU.
CoMaruueckre W TMOJOBble MyTanud. [[pUYMHBI BO3HUKHOBEHHS MyTamuil. MyTareHsl U HX
BJIMSHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOTO MpoLecca. 3aKOH IOMOJOTHYECKHUX
psanoB B HacneacTBeHHOM wu3meHunBocTH (H.W. BaBuioB). BuesnepHass W3MeHYHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, POJb INULEHEeMUYECKUX Gakmopos 6 Haciedo8aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JdemoHcTpaunu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmurel 1 cxembl: «BUIBl H3MEHUMBOCTHY, «MoOAM(PUKAIMOHHAS H3MEHUYUBOCTHY,
«KoMOnHATHBHAs  H3MEHYMBOCTLY, «Meno3»,  «OmnonorBopeHue»,  «l'eHeTHUeCKHe
3a0o0sieBaHUs YeloBeKa», « Buapl MyTanuiiy.

OO6opynoBaHue: XUBbIe U repOapHbIe 3K3EMIUSIPHl KOMHATHBIX PACTCHHM, PHUCYHKHU
(dororpadun) )KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

Jlaboparopuasi paGora «lcciaenoBaHwe 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeH4nBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BapUAILMOHHOW KPUBOID.

IIpakTnyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTUKA YejiOBeKa

Kaprnotun uwenoBeka. MexayHapoaHas NporpaMMa HUCCIENOBAHMS TI'€HOMA YeJIOBEKa.
MeTtobl M3y4eHHUS TEHETUKHU YENIOBEKa: IeHealornuecKuid, OJM3HEIOBBIN, IUTOTeHETUUYECKH,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ noMoubro [111P-
ananmu3a. HacneacTBenHblie 3a00ieBaHus yesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeI0BEKa.
bonesnn ¢ HaciaeACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAUYEHWE MEAWIIMHCKONW TE€HETHKH B
NPEeIOTBPAllICHUH M JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN YesnoBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «T€HETHUECKOr0 Tpy3a». DTUUECKUE aCIEKThI
UCCJICJIOBAHMI B 00JIACTH PEAAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckue ¢akTOphl MOBBINICHHONW YYyBCTBHTEIIBHOCTH 4eNOBEKAa K (DU3UYECKOMY W
XUMUYECKOMY 3arpsA3HEHUI0 OKpYXKaromlell cpenpl. l'eHeTnueckas MNpeapacnoioXKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun demoBeka», «MeToapl M3ydeHHs] TCHETHKUA UYETIOBEKAY,
«"eneTnueckue 3a00€BaHUS YETIOBEKAY.

IpakTuyeckasi padota «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus W cenekuus. 3apoXkaAeHue CeNeKIUH U JoMmecTukanuu. Yuenune H. U.
BasuiioBa o LlenTpax mpoucxoxaeHuss 1 MHOroo0pasus KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/aHMM COpPTOB pacTeHUM U mnopona KUBOTHbIX. CopT, mopoja, MmWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACHEACTBEHHON m3meHunBocth H. . BaBuioBa, ero 3HaueHue st
CEJIEKIIHOHHOM paboTHlI.

Mertoapl ceNeKIMOHHOM paboThl. MIcKycCTBEHHBIM 0TOOP: MacCOBBIN M WHIUBUTY JIbHBIN.
Oranbl KOMOWHAIMOHHON cenekiuu. McnbiTanue mpousBoauTene mo moroMctBy. OTOOp MO
TEHOTHUITY C IMOMOIIBIO OIICHKU ()EHOTHITa TIOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HcKycCTBeHHBIM MyTareHe3 Kak METOJ] CeJEeKIMOHHOW paboTel. PamuanuoHHBIN 1
XUMHUYECKMH MyTareHe3 KaK MCTOYHMK MyTallid y KyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHne TI€HOMHOTO pPENAaKTUpPOBaHMsI M MeTOJoB pekoMOuHaHTHbIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia Jiyisl CEJIEKIUH.

[Tomyyenune monurmonaoB. BHyTpuBHIOBas ruOpuan3anus. bBIu3KOpOACTBEHHOE
CKpelIUBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuAHuHT. ['eTeposuc u
ero mnpuuuHbl. Vcmonp3oBaHwe rerepo3uca B cenekiuu. OrTnanéHHas THOPHUIU3ALUAL
[Ipeononenue Oecruoaus MEXBUAOBBIX THOpUIOB. JIOCTMKEHUSI CEJNEKIIMW PpACTEHUH U
JKUBOTHBIX. «3€1€Has pegontoyusy.

CoxpaHeHHe U M3y4YEHHE T€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHN U UX JAUKUX
ponuyel s cO3JaHus HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKuUMU pecypcamu cenbCKOX03AUCTNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEIAX VIYUULeHUsT CYWeCm8YIOuWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmueHbIX MexXHON02UL.

JdemoHcTpauuu

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykpauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJICACTBEHHOM HM3MEHYUBOCTHY, «METOMbI CENeKINI,
«Otnanénnas rubpuanszanus», « MyTtareHesy.

JlaboparopHasi pabora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHUX
YKUBOTHBIX».



JlaboparopHasi padora «/3ydueHne METOJIOB CEJIEKIIUU PACTEHUID.

IIpakTnueckas padora «I[IpuBuBKa pacTeHuin».

Ikekypeust «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJEKIMM PACTeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA).

Tema 16. BUOTEeXHOJIOTHS M CHHTETHYeCKAsI OMOJIOTHA

OOBeKTHl, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MUKPOOPTraHU3MbI, HMX XapaKTepuUCTUKa. TpaaulmoHHAas OHWOTEXHOJIOTHA: XJeOomeueHue,
HOJy4YEeHHUEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Cozmanue TEXHOJOTMH UM MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEp KallINX
HE BCTpEYaroIIuecs B MpUpoJie OMOCUHTETUYECKHE MTYTH.

Knerounas unxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEH PACTEHUM U JKUBOTHBIX.
Kpunobanku. ComaTtnueckas rubpuauszanuss U coMmatuyeckuil smOpuorenes. lcmonb3oBaHue
rarjiouJI0B B CENEKUMU pacTeHuil. [lonyuenue monoknionanvhvix awmumen. Hcnonvsosanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOOTBOPEHUE.
PexoHCTpyKIMs SIHWLEKIETOK M KIOHUPOBAHUE JKUBOTHBIX. MeToJ TpaHCIUIAHTALMM SAEp
KJIETOK. Texuonozcuu 0300poeieHuUsl, KYyIbMUSUPOBAHU U MUKPOKIOHANbHO20 DPA3ZMHONMCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIMYD.

XpOMOCOMHAs U I'eHHass UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexombunantHeix JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHRKEHHSI W TEPCIICKTUBBI
XpPOMOCOMHOW UM TE€HHOM WHXEHEpUHU. OKOJOTWYECKHE M ATHUYECKHE NpoOJieMbl TI'e€HHON
WHXEHEPUHU.

Meaununckue 6uorexnonoruu. [loctrenomuas nudpoas meaununa. [TIP-auarnoctuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIM3 MPOTEOMa YeJIOBEKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-
OvouHXKeHepusi Ui pa3paboTKu (PYHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3MaHMUA KOMIUIEKCHBIX TKAaHEW COYeTaHHEeM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHUHTA U
ckaddoraMHTa Ui PEeLIeHUs 3a7a4 MePCOHAN3UPOBAHHON METUIIMHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJIbI0 OOECTeYeHHss KOMOMHHPOBAHHOW 3alIUTHI OT
Bo3Oyauteneir OPBU, ycraHoBieHHuE MOJIEKYJISIPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
COJIeprKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmupr u cxembl:  «Vcnonp3oBaHME  MHUKPOOPIaHW3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KitleTouHas nHxxeHepus», «I eHHass HHXXEHEepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomyuyeHne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

IKeKypens «buoTexHoIorus — BaKHeHIas Mporu3BOIUTENbHAs CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KVIACC
Tema 1. 3apo:kaenune u pa3BUTHE IBOJIOLMOHHBIX NPeICTABJICHUH B 0M010TMH
OpomtonmonHas teopust Y. Jlapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3HB
Y HayyHad JesaTenbHocTh Y. JlapBuHa.



JBuwxyme cuiael 3Boimtouuu  BuaoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3MHOXEHHsI OpPraHMW3MOB, HACJIECJICTBEHHAs HW3MEHUYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenune cuaTeTnueckoit Teopuu sBomtonuu (CTD). HeltTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas HBOJIOIMOHHAsT OMOJIOTHS. 3HAUEHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npupoasl (mo K. JluaHew)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHUPOBAHUS TPHUCIOCOOIECHUH y pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapmipyta nytemectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «llopoxel romy6Geit», «MHorooOpasue
KyJIBTYpPHBIX (hopM KamycTbD», «I1opoabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMSI IBHXKYIIUX CHJI 3BOJOLUNY», «OCHOBHbBIE
MOJIO’KEHUSI CHHTETUYECKOI TE€OpUU IBOTIOLIUNY.

Tema 2. MuxkposBoaonus 4 €€ pe3yJbTaTbl

[lonmynsuus kak sneMeHTapHas eAUHHULA SBOMIONMH. COBpEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. 3meHnenune reHooHaa MOMyIsUN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapnau, B.
BaiinGepra.

OnemenTapHble (DaKTOPHl (IBMDKYIIME CHJIBI) ABOJIONMH. MyTalMOHHBIA Mpolecce.
Komb6unaruBHast u3meH4MBOCTh. Jlpeil) reHoB — ciyyailHble HEHamnpaBiICHHbIE W3MEHEHUs
4acTOT ayiesiel B momyisinusx. DQPQGeKT ocHoBatels. Ipgexm OymuvliouH020 20pabluKdA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opelugha cenoé 6 Oonvuux u Maneix nonyaayusx. Murpanun. M30sMuMs  TOMYJISIMA:
reorpaguueckas (IpocTpaHCTBEHHAs ), OMojornueckas (penpoayKTUBHAS).

EctecTBeHHbIlt 0TOOp — HampaBistironui (aktop sBomonud. DopMbl €CTECTBEHHOTO
oTOOpa: NBUXKYIIMH, CTaOWIM3HMPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). [TomoBoit oT6op.
BoO3HMKHOBEHME U 3BOJIOLUS COLIMATILHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB KakK pe3ysibTaT MMKpPOAIBOJIOLMU. BoO3HHKHOBEHME
MPUCTIOCOOJICHUH Yy opraHu3MoB. Apomopdo3sl U uanoananrtamnun. [Ipumepsr npucrnocoOaeHu
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OWOXHMUYECKHE, TOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPO3BOIIOLUH.
M3onsmus — kirodeBo ¢aktop BuUmooOpa3zoBaHus. [lyTh u cmocoObl BHI000pa3OBaHUS:
alonarpudeckoe (reorpaduueckoe), CUMOATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE»
(monurutonan3anus, rudpuauzanus). JaMTeaIsHOCTh SBOMIOLMOHHBIX POLIECCOB.

MexaHnu3mbl OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HO00pa3usl.

Ponp sBomronMoHHON Ouonoruu B pa3pabOTKE Hay4HbIX METOJOB COXPaHEHUS
O6uopa3zHooOpasusi. MUKPOIBOMIONMS M KOXBOJIOLMS MAapasUTOB UM HMX XO035€B. MexXaHU3Mbl
(hopMUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «llomynalnoHHas CTPYKTypa BHIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyliue CHIbI  SBOJIIOLUNY,



«OKOJIOTHYECKash M30JALMs TOMYJISIIMKA ceBaHCKOM (openn», «['eorpaduueckas H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JTUCTBEHHMIIBI AaypcKoi», «[lomyasioHHbIe BOJIHBI YMCIEHHOCTU
XUITHUKOB H JKepTB», «(CxeMa NeUCTBUS €CTeCTBEHHOro otbOopa», «®DopMbl OOpbOBI 3a
CYyILIECTBOBaHUEY, «HaycTpuanbHbIi MEJaHU3M», «KuBble HCKOIIaeMBbIE»,
«ITokpoBUTENBCTBEHHAs OKpacka >»XHBOTHBIX», «lIpemynpeiknaromas oOKpacka >KUBOTHBIXY,
«®usnonoruueckue agantauumny, «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykTypa Buaa B mnpupoge», «CrnocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BuIOOOpa3oBaHMe TpPEX  BUIOB  JIAHIBIIICH,
«OKOJIOTHYECKOE BHJI000pa3oBaHWE BHUIOB CHHUID, «llomumiouasl pacteHuit», «KamyctHo-
pEeACUHBIA THOPUIY.

O6GopynoBanue: repOapul pacTeHHUM, KOJJICKIIMM HACEKOMBIX, Yydela MTHI[ B 3BEeper C
npUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydyena NTHIl U 3Bepei pa3HbIX BUIOB, repdapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BrIsBICHIE H3MECHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jlaboparopnasi pabGora «lIpucmocobseHuss OpPraHU3MOB W WX OTHOCHUTEIbHAs
1EJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

Meroas! n3ydeHns MaKpo3BOIOLHH. [[aI€0HTOIOrMYeCKE METOIBI U3YUYEHUS IBOIIOLUN.
[Tepexonubie Gopmbl U PUIOTEHETUUECKUE PSIbI OPTaHU3MOB.

buoreorpaduyeckne Mmeronasl uszydeHus osBomonuu. CpaBHeHue ¢Guopbl U (QayHb
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emau. BUabl-o0HIEMUKHN U PETUKTHI.

OMOpPHOIOrHYECKHEe U CPaBHUTEIbHO-MOP(POJIOTHYECKUE METOJIbl M3YYEHMSI SBOJIIOLIMH.
['eneTnyeckne MeXaHU3Mbl SBOJIOLMKA OHTOTE€HE3a U MOSIBICHUS SBOJIOLMOHHBIX HOBILIECTB.
I'oMostornuHele ¥ aHAJIOrMYHBIE OpraHbl. Py uMeHTapHble Opranbl U aTaBU3Mbl. MoJIEKyIISIpHO-
TeHEeTUYeCKHe, OHOXMMHYECKHMEe ¥  MaTeMaTH4YeCKHe METOJIbl  W3YYEHHUS  SBOJIOLUHU.
['omonornunsie rensl. CoOBpeMEHHbIE METO/IbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIHSI TEHOMOB.

OOme 3aKOHOMEpPHOCTH  (MpaBWja) dSBONOUMHU. [lpunyun  cmenvl  QynKyui.
HeoOGpatumocTs BotoIMU. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMITOB SBOJIOLIUH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, @. Mrosep, 3. ['ekkens.

Tabmuiel U cxeMbl: « OUIOTEHETUYECKUI P IO, «APXEONTEPUKCY, «3BEpO3yObIe
smepel», «Creronedansy, «Punnodure», «CeMeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny, «[peiid koHTHHEHTOBY», «Penmukthl», «HadambHble cTagumu 3MOPHOHAIHHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPIaHbI»,
«PymumeHTB», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YelOBeKa W IIUMMaH3e», «l 1aBHbBIE
HaNpaBJICHUS 3BOTIOIHUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HMCKOMAeMBIX OCTAaTKOB OpPTraHH3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe JKU3HU HA 3emJie

Hayunble rumorte3bl NpPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOHOreHe3 W IaHCIEpMMUSL.
JloHayuHble TpPEJICTaBICHUS O 3apOXKACHUU >KU3HU (KpealuuoHHM3M). ['mmore3a MOCTOSHHOIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanwu, JI. [Tactepa.
[IpoucxosxaeHue >ku3Hu U aCTpOOUOIIOTUSI.



OcHOBHBIE 3Tarnbl HeopraHuyeckoi sBomonuy. [InanerapHas (reojJoruueckas) 3BONIOLHS.
XuMHUecKasi IBOJIONHS. AOHOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
Ompir C. Mumnepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHOro OynboHa Jk. XosmelHa, TeHEeTHYECKas
runoreza . Mémnepa. Pubosumbr (T. Yekx) u rumore3a «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MEMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Ucropus 3emmum u wmetonsl e€ wusydeHus. lickomaemble OpraHmdyeckue OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTEeNbHass ©  a0COJNIOTHAs  TEOXPOHOJOTHSI.
I'eoxpoHonornyeckas mKana: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Bostounu. [losiBieHre W 3BOJIIOLUS MEPBBIX KIETOK.
Oponronus Metabonusma. Bo3HukHOBeHHEe MepBbIX sKocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emuie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
9YKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOreHe3). DBONIOIMOHHOE MPOMCXOKIECHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BbICIIUMX pacTeHUd. OCHOBHBIE apoMop(}o3bl pacTeHUH.
Beixon pacrenuii Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHUH W 3aBOECBAHME MMM CYLIM.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHbBIE 3Tallbl 3BOJIONUHN XKUBOTHOrO Mupa. OcHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — HOSBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BbIE
KUBOTHBIE. JKH3HBb B BOJIE. DBOIIONUS O3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuii M penTuIHii.
[Ipoucxoxaenne miexkonutaromux W ntuil. [lpuHnun kimodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emile 110 3paM U NeproJaM: apXxel, MpoTepo30i, Maaeo30M, ME30301,
KaifHo30HM. OOmIas XxapakTepuCTHKa KIUMaTa W TeoJorMyeckux mporeccoB. llosBienue u
paciBeT XapaKTepHBbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCIOBHS W BIUSHUE Ha Ta30BBIH
coCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUSI — JKOJOTHYECKHE KpU3HUChl mpouuioro. ITpuunusl u ciaeactBus
MaccoBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocoOeHHocTH. IIpobiema
COXpaHeHHUs1 OMopa3zHo00pa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opranndeckoro mupa. [IpuHIUNIBI KJIacCU(PUKAUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [actep, Y. . Meunukos, A. U. Onapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTtepa mo u3yueHuto
camo3apoxxaeHus xuszHm», «Cxema onbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHu4eckon
sBoNIIOLIMMY, «I'eoxpoHonornyeckas mkana», «HauyanbHble 3Tanbl OPraHUYECKOl 3BOJIOLUNY,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cuMOuoreHesa», «Cucrema >KUBOM MPUPOJIBDY,
«Ctpoenne  Bupyca», «Apomopdosbl  pacteHuit», «Punnopute», «OAHOKIETOUYHBIC
BOJOpOCIN», «MHOroKIeTOUHbIE BOAOpoCcHn», «Mxwm», «llamoporHuku», «l omoceMeHHbIE
pactenusi»», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreimuey», «KumedHomonaoctupie», «llmockue dYepBu»,
«YEeHUCTOHOTHEY, «PpIOBIY, «3€eMHOBOJHBIEY, «Ipecmbikatomuecs», «Itueny,
«Muekonuraromuey, «Pa3Butue KU3HM B apXeWckou ope», «PasButue KU3HH B



MIPOTEPO3OMCKON 3pe», «Pa3BuTme KHU3HM B MNANECO30MCKOW 3pe», «Pa3Burue KU3HU B
Me3030icKkoil 3pe», «Pa3BuThe KHU3HM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOIO0 MHUPa».

O6opynoBanue: repOapud pacTeHUN pa3TUYHBIX OTAEJOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HWIJIOKOXKHX, CKEJIEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHIl M 3BEpeH, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIMAEMBbIX, MYJISDKA OpPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas sgaboparopHass padora «MopgenupoBanue onbiToB Muimepa—tOpu 1o
U3YYECHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

Jlaboparopnasi pabora «M3ydyeHne U ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTuueckass padora «l3ydeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «M3yuenue 0cCOOEHHOCTEN CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej0BeKa — aHTPONOreHe3

Pa3znensl u 3anaun aHTpOnosorui. MeTopl aHTPOIOJIOTUH.

CraHoBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU YelIoBeKa. Pelnuruno3Hbie BO33pEeHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHUecKOe IOJOXKEHUE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBa YeJIOBEKa C JKMUBOTHBIMH: CpPaBHHUTEIbHO-MOp(hoIOruyeckue,
sMOpHoNoruyeckre, (HU3NOIOro-OMOXUMUYECKHEe, NoBeJAeHYeckre. OTIWYMs YeloBeKa OT
KUBOTHBIX. [IpsIMOXO0XK/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwkymue  cwibl  (pakTophl)  AHTPOINOreHe3a:  OWOJOTHYECKHEe,  COIMAIbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT'€HE3E.

OcHoBHBIE CTaJUM aHTpoIOreHe3a. PanHne 4enoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI)
Y paHHME TOHTH/IbI — OOLIMe NPEIKU YeI0BEKOOOPA3HbIX 00€3bsSH U JII0I€H. ABCTPATIONUTEKU —
JIBYHOTHE MpENKu Joaeil. YeloBeKk yMelbli, MepBble U3TOTOBICHHUS Opyauil Tpynaa. Yemoek
OPSIMOXOJISIINIA W TepBBIN BBIXOJ NtoJel 3a mpeaensl Adpuku. Yenosek reinenpoeprekuii —
00K TpeoK HEeaHIEPTAIBCKOTO YeIOBEKa 1 YeJIOBeKa pa3yMHOTr0. YenoBek HeaH1epTalbCKUn
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YeloBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJIoBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u naaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBIN OTOOp B MOMyNALMAX YEIOBEKa.
MyTanoHHbIi npouecc u noauMopdusm. IlonynsaironHble BOIHBI, Apeiid reHOB, MUTPaLUs U
«a(h ekt ocHOBATENS» B MOMYJISIIUAIX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonarue o pace. bonbime pacel: eBporeouaHas (eBpa3uiickasi),
aBCTpaJIO-HETPOUIHAsA (SKBaTOpHAlbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH pacceleHus uYejoBeka Mo IutaHete. EauHCTBO 4enoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOseHHOCT, uYeaoBeKa K  pa3HbIM  YCIIOBUSIM
OKpY’KaroIie cpenbl. BausHue reorpaduueckoil cpeasl U Apeida reHoB Ha MOPQOJIOTHIO U
(hU3HONOTHIO YeTIOBeKa.

MeXIUCUUIUTMHAPHBIE METOJAbl B (u3uueckod (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIOMOHHAsA  aHTPOIIOJIOTUS U [AJCOAHTPOIIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buoconuanbHple  HMCCIENOBaHUSA — NPUPOABl  4enoBeka.  MccinenoBaHue — KOABOJIOLMU
OHMOJIOTMYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdemoncTpanuu



IToprpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumel W cxeMbl: «MeETOIbl  aHTPOMOJIOTHN», «[OJIOBHOW MO3r  dYeIOBEKa,
«YenoBexkooOpaszHbie 00€3bsIHB», «CKENeT YelOBeKa W CKeJeT IHUMIaH3e», «PyIuMeHTHl u
aTaBU3MbD», «/[BWXKyIIME CHUJIBI AHTPONOreHEe3a», «DBOJIIOIMUOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurek», «HenoBek yMemnblit», «HernoBek NpsAMOXOoaauit», «/[eHncoBCKUil 4eToBeK»
«Heangepraneupy, «KpomanboHisy, «lIpenku yenoBeka», «ITambl HBOJIONUU YEIOBEKa,
«Pacel yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJOCTeH, IPEIMETOB MaTepUabHON KYJIbTYpPbl MIPEIKOB
4eJoBeKa, penponykiuu (¢pororpaduu) KapTUH C MHQPOJIOTMYECKUMH U Oubieiickumu
CIOXKETaMH MTPOUCXOXKACHUS YeloBeKa, GoTorpaduu HaAXOMIOK UCKOAEMBIX OCTATKOB YEIIOBEKA,
CKEJIET YeJIOBEeKa, MOJIeb Yepena 4eloBeKa W depena MIMMIIaH3€, MOJIelb KUCTH YeJIOBeKa U
KHCTH LLIMMITaH3€, MOJIETIU TOPCa MPEAKOB YeJIOBEKa.

JlaGopaTopnass paGora «/I3yueHue OCOOCHHOCTEH CTpOCHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MPSMOXO0XKICHUEM.

I[IpakTnyeckas padora «/3yueHue sKOJIOTHYECKUX aJaNTallUi YEIOBEKay.

Tema 6. DJkojiorui — Hayka O B3aUMOOTHOLIEHHSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaIolIe cpeaou

3apoxaeHue W pa3BuTHE 3Kojoruu B Tpyaax A. ['ymbompnara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmensr u 3amaum skonoruu. CBs3b
3KOJIOTUHU € APYTUMHU HAyKaMH.

Metonsl skonorun. [loneBbie HAOMIOACHHUS. DKCIEPUMEHTHI B AKOJIOTHU: MPHUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY KaloIIEeH Cpeabl: JOKaJIbHBIM,
PErHOHAIIBHBIN U TJIO0ATBHBIN.

3HauYeHHE SKOJOTMYECKUX 3HAHWM [JIs 4YeJIOBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBf3€H YelloBeuecTBa C MNpupoaod. POpMHUpOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6Gonbar, K. @. Pynwse, H. A. CeBepuios, O. I'ekkensb, A. Tencnu, B. H.
Cyxkaués.

Tabmumel u cxembl: «Paznensl skonorum», «MeToasl 3komorun», «CxeMa MOHUTOPHHTA
OKPYKAIOIIEH Cpeab».

JlaGopatopnas padora «/3yueHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa o0MTAHUSA

Dkonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX JeictBus. Knaccudukanus
9KOJIOTUYECKUX  (aKTOpoB:  aOWoTWYecKWe, OHOTHYECKHEe, aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH JCUCTBUS dKoIorndeckux aktopoB. [IpaBuno muanmyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue hakropel. CBET Kak SKOJIOTHUYECKUN (akTop. JlelcTBHE pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. OJKOJOTHYECKHE TPYMNIbl PACTEHUW M >KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CHUTHalbHAs poJib cBeTa. DOTONEPUOAU3M.

Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPTaHU3MBL.
[TolikuioTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxHocTs Kak skojorumdeckuii ¢dakrop. [IpucnocobneHuss pacTeHHN K IMOIEPIKAHUIO
BogHoro Oananca. Kimaccudukanus pacteHuid 1o oOTHOIIEHHI0O K Boje. IlpucmocoOmneHus
JKUBOTHBIX K U3MEHEHUIO BOJIHOT'O PEXHUMA.



Cpenpl OOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, TIIyOMHHAas
IOJIIOYBEHHAsA, BHYTPHOpPraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH CpeJl OOWTaHus
opranu3moB. [IpucrnocoOnaeHust OpraHu3MoB K *KU3HU B pa3HbIX CpeAax.

buonornueckue putmel. BHenHne u BHyTpeHHUE pUTMBI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM XKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBHI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOeHus 1 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBHNA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusM, koomnepaus, MyTyaJiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHMYecTBO). Herpoduueckwe  B3aUMOACHCTBUS  (TONMUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTUYECKUX B3aUMOJEHCTBMH JUIS CYIIECTBOBAHUS
OpraHU3MOB B cpesie oouTanus. I[puHIMI KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemoHcTpanuu

Tabmuipl u cxeMbl: «JKonoruueckue QaxToped», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
IPYIIBbI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « TENI0OKpOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIEY, «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornueckue put™Mme», «KusneHHsle Gopmbl pacTeHui», « KuzHeHHbIe GOPMBI ) KUBOTHBIX),
«IJKOCHCTEMA IMIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOro Jeca», «llenu nuranusy»,
«XumnnvyectBoy, «Ilapasutuzm», «Konkypenuus», «Cumo6m1os», «KoMmmeHcammzmy».

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, IMPHCIIOCOONEHHBIX K BIHSHUIO
pa3IUYHBIX  JKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIC
pacTteHus, repOapu M KOJUIEKLIIMH TEIJIOMOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYHMBBIX
pacTeHuii, dYydena NTHULl M 3Bepei, repOapuu pacTeHUH, OTHOCAIIMXCS K TUTpodHTaM,
kcepouraMm, Me3oduTraM, KOMHATHBIE pACTEHHsS JaHHBIX TPYMI, KOJUIEKIUH KUBOTHBIX,
oOHMTaIONINX B pa3HbBIX cpefax, repOapuu U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JIaJaroInX
yepTaMM MNPUCHOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHMSM YCJIOBHUM JKHU3HH, repdapuu H
KOJUIEKIIMM PACTEHUH W KUBOTHBIX DPA3JIUYHBIX JXKU3HEHHBIX (POPM, KOJJIEKIUH >KMBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOAECHCTBUSIX.

JlabopaTopHasi padota «BrIsiBieHHe MpUCTTIOCOOICHNI OPTaHU3MOB K BIUSHUIO CBETaY.

JlaGopaTopnass paGora «BbIsBIeHHE TNPUCTOCOONEHUI OpPraHU3MOB K BIHUSHUIO
TEMIIEPATYPBI».

JlabopaTtopnasi padoTra «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHUH M3 pa3HBIX MECT
oOUTaHUN.

Tema 8. Jxkos10rusi BUAOB ¥ NOMYJISIIHI

DKOJIOTUYECKHE XapaKTePUCTUKU momyauuu. [lomynsamnus kak Onojoruueckas cuctema.
Ponbe HEomHOpOMHOCTH Ccpenbl, QU3HYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(hopMHUPOBaHUH TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyJsiuil. OCHOBHBIE MMOKA3aTEIH MOMYJISLUN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojorudeckas CTpykTypa nomysisuuu. OLeHKa YUCIIEHHOCTH MOomyJsuuu. JnHamuka
NOMYJISILIHUY U €€ peryssiinus. buotnueckuil moTeHuyan nonyysnui. MoaenupoBaHue THHAMUKA
nonyjsiuud. KpuBble pocta uyucineHHoctu nonyisauud. Kpusble BbDKuBaHMs. Perymsnus



YUCICHHOCTH TIOMYJIAIUNA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJioruueckue crtpareruu BunoB (r- u K-crparerun).

[lonsitne 00 »dKoNOrMYecKoW Huie BuAa. MecrooOutanue. MHOTOMEpHass MOJETh
skosiornyecko Humm Jx.M. Xarunncona. Pazmepsl skonornyeckoit Huiu. [loreHimansuas u
peaan30BaHHAS HUILIU.

Bun kak cucrema momyssiuuidi. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKNE SKBUBAJIEHTHI.

3aKOHOMEPHOCTU TMOBEJIEHHWS M MUIpPALMM >KUBOTHBIX. bHojornueckue MHBa3UU
Yy>KE€pPOJIHbIX BU/IOB.

JdemMoHcTpanuu

[Toptper: [Ix. Y. XaTunHCOH.

Tabmuisl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Momysuun», «IIpoctpancTBennas
CTpPYKTypa mnonyisauun», «Bo3pactHble mnupamuasl nomnyiasuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4HbIMU OpraHuzMamu», «Monens skonornueckod Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIIEKINN KUBOTHBIX.

JlaGopaTopnas padora «IIpucmocoOieHus ceMsH pacCTeHUN K PacCeNeHUIO.

Tema 9. Jkoj10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocuctema kak oTkpeiTas cucrema (A. JIkx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, PeayleHThl. Tpoduueckne ypOBHH.
Tpoduueckue nenu u cetn. AdroTuueckne OJOKH dKocucTeM. [10uBBI M MBI B 9KOCHCTEMaX.
KpyroBopor BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKa3aTEeNHN YKOCUCTEMBI. bruomacca u npoAayKius. DKOJIOTrHYeCKUe MUPaMHUJIbI
yucen, OMOMacchl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCMM M HX
OpPUYUHBL. AHTPONOTeHHBIE BO3ACHCTBHS Ha Cykieccud. KiumakcHOe COOOIIEeCTBO.
buopa3noobpasue 1 moJTHOTa KPYrOBOPOTA BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 2KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHos8.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvliHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocuctemMa. ArpoueHo3. Paznuuums wmexnay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboakocucreMbl. OCHOBHBIC KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uiopa u dayHa.
CunaHTponu3amnusi TOpOJACKON (ayHbl. buomormdyeckoe W  XO34MCTBEHHOE 3HAauYCHUE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBUN  OpraHU3MOB B
KocucTeMax. Poab kackaonozo s¢hghexkma u 6u006-30ugpuxamopos (Kuouesvix 6ud0s) 6
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U BEUIECTB MEXAY CMEXHBIMU
SKOCUCTEMAMH. Y CTOMYMBOCTb OpPraHM3MOB, MONYJALMMA U 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOPLAHUSMEHHOM,
OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKONO2UUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToq0I0oTus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdemoncTpanuu

[optpert: A. Ix. Tencnu.

Tabmuis! u cxeMmbl: «CTpyKTypa OMOILIEH03a», « DKOCUCTEMA ITUPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jiecay, «DyHKIMOHAbHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemectB B dJkocucteMe», «llemu muTaHus (macTOWIHAs, JETPUTHAsN)»,
«IKOJOTUYECKAs MUpaMHJIa YUCEID, « DKOJIOTHYECKas MUpaMuia OMoMacch», « DKOJIOTHUecKast
nupamuna sHeprum», «OOpazoBanue Oomnorta», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Toclie moxapa», «IKocucTemMa o03epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEpPIuu B arporeHosey, «IIpumepsl ypooskocuctem».

OO6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, dydelia NTHI[ U 3BEpew,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yuenue u onucaHue ypOo3KOCUCTEMBDY.

JlaGopaTopHas padorta «/3yueHne pazHOOOpa3usi MEIKHUX MOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX).

IKCeKypeust «IKCKypcHsl B TUIIMYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €JbHUK, Ha
CYXOJIOJIbHBIN WJIM TIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3eMiid, TIe CYIIECTBYET WM CYIIEeCTBOBaJa
KU3Hb. PazButHe npencraBinenuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepnanackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BelecTBo Ouocheps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cymiecTBoBaHUs Ouocheprr. OcodeHHOCTH OMochepsl Kak TrmodanbHON
sKocucTeMmbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporTsl Bemects u
OMOTreOXMMHUYECKHUE ITUKIIBI (YTiIepo1a, a30Ta). PUTMUYHOCTH siBJICHUH B Onocdepe.

3oHanbHOCTH Ouochepsl. [TonsTre 0 6Mome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEINN, CaBaHHBI, ITyCTHIHU, TPOIIMUECKUE JIeca,
BBICOKOTOpbsi. KnnMar, pacTuTeNbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUUS S>KHUBBIX CHCTEM, OIIEHKAa HX PECYpCHOro TMOTeHIHala U
O6uochepHbIX QyHKIHI.

JdemoncTpanuu

[optpetsi: B. 1. Bepunanckuit, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepst 3emmm», «KpyroBopor azora B npupomae», «Kpyrosopot
yraepoaa B mpupojae», «Kpyrosopot kucnoponaa B mpuponae», «KpyroBopot Boabl B IpUPOIEY,
«OcHoBHBIE Omombl cymmy, «Kimmmarndeckue mosica 3emmn», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokomuctBennsiii secy, «Cremb», «CaBanHa», «llycThiHSY,
«Tponuueckuii jecy».

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKAWOIIAs cpeaa

DKOJIOTUYECKHEe KpH3WCHl M WX NpHYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHUEe BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPOIIOT€HHOE  BO3/CHCTBHME HA pAacTUTEIbHBIM M KMBOTHBIM Mup. Oxpana
PACTUTENBHOIO U KUBOTHOIO MUpa. OCHOBHbBIE MPUHIUIIBI OXpaHbl IpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckue caapl U 300JI0THYECKUE
HapKH.



OcHOBHbBIE TIPHUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmoHnanpHOe
NpUPOAONOIF30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHUSCKUX KpHU3uCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €T0 BEPOSTHBIC MTOCIIEICTBUSI.

Pa3BuTHe METONOB MOHHMTOPHUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvie ucciedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvle ungopmayuonHole
cucmemol, obecneyugarowue 00CMyn K UHGOpMAYUU NO COCMOSIHUIO OMOENIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabUIUMayuu SKOCUCmeM U cnocob08 6opbobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmuubt w  cxembl: «3arps3HeHue armochepb», «3arps3HeHue ruapocheps,
«3arpszHeHne mouBbl», «[lapHukoBBIE AhdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOIEIN YIPaBISIEMOT0 MUPAY.

O6GopynoBanue: ¢dotorpadhuu OXpaHSIEMBIX pACTEHUH U IKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit deneparuu, KpacHoil KHUTA peruoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IpOrpaMM CpeHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEMETHBIC U NIPEIMETHEIE.

B cTpykType NMUHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMbl IO OHOJIOTHH BbIIEIIEHBI
CICMYIOINE  COCTaBIAIOIIME: OCO3HAHWE OOYYAIOIMUMHCSI  POCCHMCKON  TpayKIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAEIEHHUIO,
Hanuuue momueayuu K OOy4YeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAEHUI JINYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJIOTMYECKOH  KYJIbTYpHI,
CcnocobHOCmuU CMasums UENHU U CTPOUTH KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbl 10 OMOJIOTHH JAOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCIIUTATENBHON NEATEIHHOCTH B COOTBETCTBHU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U 1yXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMH, IIPUHSATBIMU B
o0IIecTBe TpaBWIaAMH W HOPMAaMHU TOBEIEHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBOXEHHSI K 3aKOHY M TMPaBOMOPSAKY, YEIOBEKY TpyJAa U CTaplleMy MOKOJCHHIO, B3aUMHOIO
YBOKEHUs, OEpe)KHOr0  OTHOIIGHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaIulHsIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepannu, NpUpoae U OKPY-Karollen cpene.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «buonorus» OJKHBI OTpa)xaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4aroluXxcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpHMEHTAllMi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXIEHUH, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOliecTBa,
paciMpeHe >KU3HEHHOT'O OIbITa M OIbITa JESATENIbHOCTH B MPOIECCE pealn3allud OCHOBHBIX
HaNpaBJIeHUI BOCIIUTATEILHOMN 1€ATEeIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydYalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHa U
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JESTEIHLHOCTH NPU CO3JaHUN YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U [T03HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO TO3HMIIMIO MO OTHOIIEHUIO K SBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE yUYUTBIBATh B  CBOMX JICHCTBHSIX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIOJEH ¢ pasHBIMU YOEXKIECHUSAMHU, KYJIbTYPHBIMU LIEHHOCTSMH U COLUATbHBIM
MOJIO’KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OIIOHEHTOB MPH 00CYXJAEHUN CIIOPHBIX BOIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM NEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:



c(OPMUPOBAHHOCTH POCCHUICKON IPaXKTAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, TrOpAOCTH 3a CBOW Kpai, CBOIO
Poauny, cBOM S3BIK U KyJBTYpY, POILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHE K NPUPOJHOMY HACIEAUI0 M MaMSATHHUKAM IPUPOJIBL,
JOCTH>KEeHHUSIM Poccuu B HayKke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, IOHUMAHUS 3HAYCHUST OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiiHas yoe:K IEHHOCTh, TOTOBHOCTh K CITy>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHMBAaTh CUTYAallMI0 M INPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM PpOAMTENSAM, CO3JAHHIO CEMBUM Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEMEHWHOMN *U3HH B COOTBETCTBUM C TPAJAULIMSIMHU HAPOJIOB
Poccun;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOLICHHUH;

MOHUMAaHNE YMOIIMOHAIEHOTO BO3ICUCTBUS )KHUBOUM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBISTH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnMTAHHUS, (opMHPOBAHMA  KYJLTYPbl  310POBbSI W
IMOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHUMAaHWE W pealin3alys 3I0pOBOro U 0e30MacHOro 00pasa Ku3HU (30pOBOE NTUTAHUE,
cOONIOICHNE TUTHEHUYECKUX MPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perymsipHass ¢Gu3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

NOHMMAaHHWE UEHHOCTH TPaBUJI WHAMBHUIYAJIbHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUA M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJCHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10It00ue;

TOTOBHOCTb K AKTUBHOM JESATEIHHOCTH TEXHOJIOIMYECKON U COLMAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U CaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NeSITeNIbHOCTD;

UHTEpEC K pa3nuyHbIM cepam mpodeccHoHaNbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oyay1ieii mpodeccruu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA NMPOTSHKEHUU BCEU
KU3HU;

7) IKOJIOTHYeCKOr0 BOCTIMTAHHUS:



9KOJIOTHYECKHU 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS,

TIOBBIIIICHUE YPOBHS JKOJOTHUYECKOW KYJIBTYPHI: MPHOOPETEHUE OIBITa TUIAHHPOBAHUS
IIOCTYTIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI JUIsl OKPY>KaIOILIeH Cpe/ibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U IMyTel UX PeLIeHus;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYEHUH OMOJIOTUN 3HAHHS U YMEHUS
MIPH PEUICHWW TMPOOJIeM, CBS3aHHBIX C PAllMOHAIBHBIM TPUPOAONOIH30BAHUEM (COOIOICHHE
IpaBUI NOBEJEHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUSITHE JCUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOLIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIC SKOJOTHYECKHE MOCITECICTBUS TPEAPHHUMACMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JEeSITeIbHOCTH  SKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
II03HABATEbHOW, KOMMYHUKAaTHBHOH W COLMAJBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATENTbHOCTH SKOJIOTHYECKON HAIlPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOW M UUTATEIBCKON KYJIBTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

NOHUMaHHEe crenupuKd OMOJOTMU KaK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PalMOHAIBHOIO HAyYHOTO MBIIIJICHHS, CO3aHNU LIEJIOCTHOTO MPEJCTABICHHUS 00 OKpY KaroleM
MHUpe KaKk O €IMHCTBE NpUPOAbI, YeloBeKa U oOOIecTBa, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU IS COBPEMEHHOW IMBHIIM3AIMH: 00ECTICYCHHUS
HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA IMyTeH BbIX0/a U3 II100aIbHBIX
9KOJIOTHUECKUX TPo0IeM 1 obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHATIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (yHKIMOHAJIbHOU
IpPaMOTHOCTH 00y4Jaronuxcs, popMupyemMoi pu U3y4eHun OUOJIOTHH;

NOHUMaHHE CYITHOCTH METOJOB ITO3HAHMS, HCIIOJIIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IOJy4yaeMble 3HAHUS I aHaluu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIETO MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAaHHBIE
3aKJIIOYCHHUST Ha OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOLIUXCS JAHHBIX C LEJIbI0 IMONyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIBb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl pEIICHUs
npo0seM B peabHbIX KU3HEHHBIX CUTYaLUsAX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAJIBHO H B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHHIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOrMH B COOTBETCTBUM C JKM3HEHHBIMU
OTPeOHOCTAMHU.



METAIIPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YUEOHOTrO mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaYUMBIC JUIS  (DOPMHpPOBAHUS MHPOBO33PCHHSI  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MexrpeIMeTHbIE) 00lIeHaYYHbIE TOHSTHS, OTPaXKAIOIIHNE LETO0CTHOCTh HAyUYHOUM KapTUHBI MUpa
U crienuuKy METO/IOB MO3HAHUS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4HbIN (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeOBaHNe, HAaONIONEeHNe, U3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), 00ECIEUYNBAIOIINE
(hopMupoBaHre (QYHKIIMOHAIBHONW T'PAaMOTHOCTH U COIIMANBbHOM KOMIIETEHIIMH OO0YYaroIIuXCs;
CHOCOOHOCTh o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC YyYEeOHBIC ICHCTBHS B IIO3HABATCIHLHOW U
COIMAJIbHOW MPAKTHUKE.

B pesynprate u3yueHuss OWONOTMM Ha YPOBHE CpeAHEro oO0miero oOpa3oBaHHS Yy
oOyudatomierocss OyayT copMupoBaHbl MO3HABATEIbHBIC YHUBEPCAIIbHBIC y4eOHBIE EHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YYCOHBIC JICWCTBUSA, PETYJISTHBHBIC yHHBEpPCATbHBIC
y4eOHbIe JeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MertanpeamMeTHble pPe3yNbTaThl OCBOEHUS MPOTPaMMBI CpeIHEro o0Iero oOpa3oBaHUS
JIOJKHBI OTPAXKATh:

OBy1ajeHNe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH I€HCTBUSIMU:

1) 0a30Bble JJOruYecKue AecTBUS:

CaMOCTOSITENIbHO (pOopMyIHpoBaTh U aKTyalu3UpOBaTh MNpoOlieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIb30BaTh TPU OCBOCHHHM 3HAHWH MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, KilaccuuKanuu, 0000IIEHHUs1), pPacKpPhIBaThb CMBICI OHOJIOTHYECKHX
MOHATUHN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU MOHITUIMH);

OTIpEeACNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTaThl JACITEILHOCTHU C TIOCTABICHHBIMU IEIISIMU;

WCIOJIb30BaTh OHMOJOTMYECKHE MOHATHS JUIsl OObSICHEHHS (AaKTOB U SIBICHUHA KUBOU
MPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IO AaHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

NPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA JUIS MPEICTaBICHHs CYIIECTBEHHBIX CBs3eH U
OTHOIICHUN B M3y4aeMbIX OMOJNOTHYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3IMYHbBIX HHPOPMAITMOHHBIX NCTOUYHUKAX;

pa3pabaTbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepPHaTbHBIX
U HeMaTepHUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKU TOCIEICTBUN ACSITEITLHOCTH;

KOOPJMHHUPOBATh M BBITIOJHATH pPadOTy B YCJIOBHSX pPEATLHOr0, BHPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe UCCIeA0BaTEIbCKUE e CTBHS:

BJIQJICTh HABBIKAMH yYEOHO-MCCIICIOBATEILCKON M MPOCKTHOW JEATEIHHOCTH, HaBBIKAMU
paspelieHus npodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METOJOB
pellIeHus MPAKTHUECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



UCIIOJIb30BaTh PA3UYHbIE BUJbI JESATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, MPEOOPa3OBAaHUIO U MPUMEHEHHIO B YYEOHBIX CUTYaIMsIX, B TOM YHWCIE TpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX TPOCKTOB;

(hopMUpOBaTh HAYYHBIM THUI MBIIIJIEHUS, BIAJAETh HAYYHOU TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHATUSMH U METOJIAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BAaTENbHON NEATETHHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3a/ady, BBIABUTaTh
TUNOTE3y €€ pelleHHs, HaXOAWTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPXKICHHH,
3aaBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHATM3UPOBATh IMOJNyYCHHBIE B XOJAE pEIICHHUS 3aqadd pPe3yJIbTaThl, KPUTHUECKU
OILICHHUBATbH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh NPUOOPETEHHBIHN OIBIT;

OCYILIECTBIIATH IIEJICHANIPABICHHBIN IMMOMCK IMEpPEeHOoca CPEACTB U CHOCOOOB NEHCTBUS B
poeCCHOHANIbHYIO Cpey;

yMETb TEPEHOCUTh 3HAaHUS B  [O3HABAaTElbHYI0O M  MPAKTUYECKYI0  00JacTu
KHU3HENIEATSTbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HWJCH, NpEJIaraTh OPUTHHAIBHBIC TOJXOIbl W PEUICHHS, CTaBHUTh
npoOJIeMbl U 3a]1a4H, JOMYCKAIOIUE allbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHMKAX HH(OpMaruu (TEKCTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJOTHUECKUX CIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX
0a3zax naHHBIX, B MHTepHeTe), aHANM3UPOBATh HH(POPMAIMIO PA3JIMYHBIX BHJIOB M (hopm
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMyIHpOBaTh 3aMpoChl U TNPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoil nHGpopMaluu, He0OXOAMMOM JIJIst BEITIOJIHEHUSI YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY NpEICTaBICHUS OHOIOTHYECKOM
UHPOpMAaLUH (CXeMBbI, TpadUKH, TUarpaMMBbI, TAOIHIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KauyecTBE CpeACTBa MpH paboTe C OHOJIOrHYecKOn
uHbopMaIueil: MPUMEHITh XUMUYecKue, PU3NYecKue U MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOIL30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BJA/JIeTh HABbIKAMHU pACMO3HABaHUS M 3alIUTHl HHQOpMAIMH, HWHGOPMALUOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM J€HCTBUSIMU:

1) o0menne:

OCYIIECTBIISATh KOMMYHHKAIIMK BO BCceX cdepax >KM3HHU, aKTUBHO y4acTBOBATh B JHAlOre
WIM JUCKYCCHU TIO CYIIECTBY 00cCykIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3hIBAThH
CYX/IGHUS OTHOCHUTEJIbHO BBINIOJHEHUS TMIpe/laraeMoil 3aJayd, YYHUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYaCTHUKOB JHAJIOTa UM JUCKYCCHH);

pacno3HaBaTh HeBepOaJibHblEe CpEeACTBAa OOIIEHUS, MOHUMAaTh 3HAUYEHHE COLUAJIbHBIX
3HAKOB, MPEANOCHUTIOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMITr4aTh KOHQIUKTHI U
BECTH NIEPETOBOPHI;



BJIAJCTh PA3MUYHBIMU CIIOCOOAMHU OOLIECHHS M B3aUMOJICHCTBHSA, NMOHMMATh HAaMEPEHUS
JPYTUX JIOAEH, MPOSIBIISATh YBAXUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMecTHasi 1eATEJIbHOCTD:

MMOHUMATh M UCIOJb30BaTh MPEUMYLIECTBA KOMAaHAHON U MHIMBUIYaJbHOW pabOThI MpH
peieHny 61onorndeckoi mpooieMsl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOAEHUCTBUS NPH peIIeHUH yueOHOH 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEHN Ka)J0T0 4JI€HA KOJUIEKTUBA;

IPUHAMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBAaTH M KOOPIMHUPOBATH
JEUCTBU IO €€ JOCTUKCHUIO: COCTABIIATH IUIAH JEHUCTBHUM, PACHPENEIATh POJIM C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLICHHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)J/J0ro y4aCTHHKAa KOMaHbl B OOIIMI pe3ynbTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

[peajlaraTb HOBBIE IIPOEKTHI, OLICHWBAThb MAECHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYyalHsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKHWE 3HAHUS IS BBISABICHUS NOpoOJieM M HX pelIeHUs B
AKHU3HEHHBIX M YY€OHbBIX CUTYalMsIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE€ U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAX 10 OTHOLICHHUIO K >KMBOW IPUPOJAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTh, BBISABIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIEeHUs] MPoOIeMbl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTyalUsIM;

paciupATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHMIO M MPOSIBIICHUIO MIMPOKOM 3pYIUIIMH B PA3HBIX 00JaCTAX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTypHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallMsM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHHBATH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU I103HABATEIHHON PeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIIOIb30BaTh NPUEMBI pediexcun
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O PELLCHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTHI IpYIHX IIPU aHAIM3€E PE3yIbTaTOB ACSITEIbHOCTH;



3) npunsTHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX MIPHU aHAIHU3€E Pe3yIbTaTOB ACSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TMO3UIUH JPYTOro YelloBeKa.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ysbTaThl OCBOEHHUS COJEp)KaHusl yueOHoro mpeamera «buosorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue NpopuiIbHOr0 00y4deHusT 00yJaroIIIXCs
ouonorun. OHHM BKIIOYAIOT: chenupuyeckue s OWONOTMHM HAay4YHbIE 3HAHUSA, YMEHUS U
CrocoObl JeMCTBUH 10 OCBOCHHIO, HHTEpPIpPETAlMM W MNpeoOpa3sOoBaHUIO 3HAHUHM, BHIBI
JESATENIbHOCTH 10 TOJYYEHUIO HOBBIX 3HAHUN U MX NMPUMEHEHHUIO B Pa3IMYHBIX Yy4EeOHBIX, a
TaK)X€ B PEAbHBIX )KM3HEHHBIX cuTyalusax. [IpeaqmeTHbie pe3yiabTaThl MPEACTABIECHBI IO FO1aM
U3YYECHUSI.

[IpenmeTHble pe3ynbTaThl OCBOeHHMA YyueOHoro mnpeamera «buonorust» B 10 knacce
JIOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hopMUPOBaHMM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHMM 33aKOHOB MPUPOIBI U
peleHnu mpobdeM paroHaTIbHOIO IPUPOAONOIL30BAHMUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX
Y4€HBIX B Pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHCTEMOHN OWOJIOTMYECKUX 3HAHMM, KOTOpas BKJIIOYAeT: OCHOBOIOJArarollue
OMOJIOTMYeCKHEe TEPMUHBI W TOHATUS (JKU3Hb, KJIETKa, OpraHu3M, MeTaboJu3M, TOMEOcCTas,
CaMOpEryJIsilMs, CaMOBOCIIPOU3BEICHHUE, HACTIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopun (kimerounas Teopuss 1. IlIBannma, M. Ilneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBunosa — o neHTpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NIEPBOIO MMOKOJIEHUS, PACIIEIIJIEHHUs], YUCTOTHI FaMET, HE3aBUCUMOr0 HacieoBanus I'. Menaens,
TOMOJIOTUYECKUX PSIJAOB B HaclieqcTBeHHOW u3MeHunBoctu H. WM. BaBwioa), mpUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHWE OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HAHUS, UCTOJIb3YEMbIX B OMOJIOTHYECKHX
UCCIIEIOBAaHMAX JKUBBIX 00BEKTOB (OMUCaHHUE, U3MEPEHHUEe, HaOII0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM OpPraHOB PAaCTEHUM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHUH, >KUBOTHBIX U
4enoBeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHa BeulecTB (MeTaboIn3M), IPEBPALICHUS SHEPTHH,
Opo’keHHUs, aBTOTPO(GHOr0 U TeTepoTPO(HOro TUIIOB MUTAHUS, (GOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Meii03a, raMeTorenesa, IMOpUOreHe3a, MOCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOKEHUS,
UHMBUAYAIBHOTO DPAa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aUMOJEHCTBHMS TE€HOB, TeTepo3uca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMM KIETKH U HUX (QYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX (QYHKIUSMHU, MEXKIy OpPraHaMU U CUCTEMaMU OPTaHOB y
pacTeHHi, >KMBOTHBIX M YEJIOBEKa M MX (QYHKIMAMHU, MEXIY CHUCTEMaMHU OpPraHOB U UX
(GYHKIMAMH, MEXIy dSTalmaMd OOMEHa BEIIECTB, JTallaMy KJIETOYHOIO IMKJIA M YKHU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOPUOHAIBLHOTO PpA3BUTHUS, T'€HOTUIOM U (DEHOTHUIIOM,
(dhenoTumnom u dakropaMu cpeabl OOUTaHHUS;



YMEHHUE BBIBIIATH OTJIUYUTENIbHBIE NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
KUBOTHBIX U YEJOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS I0Ka3aTeIbCTBA POJCTBA OPIraHU3MOB Pa3HbIX CUCTEMAaTUUYECKUX IPYIIIT;

YMEHHE peliaTh OWOJIOTHYECKHE 337a4yH, BbUIIBIATH MPUYMHHO-CIEJCTBEHHBIE CBS3U
MEXIY HCCIEAyEeMBbIMH OWOJIOTUYECKUMHU TIPOIIeCCAaMH M SBJICHHUSMH, JA€JaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAaHUH TOJTyYEHHBIX PE3YIIbTATOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE U MPAKTUYECKHEe paboThl, cOoOM0IaTh MpaBWiia IpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000y I0OBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, TNPOBEPATh HUX OKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
(hopMyIHpys LIENTb UCCIIEAOBAHIS, aHATU3UPOBATH MOJTyUEHHBIE PE3yIbTAThI U I€aTh BHIBOIBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HMCCJIEI0OBATENbCKONM paboTe Mo OWOJIOTHH, KOJIOTHU U
MEIUIMHE, MPOBOAUMON Ha 0a3e LIKOJBHBIX HAYYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIIATH
NOJYYECHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OIICHWBATh OJTUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEJOBAaHUH B 00JacTu
OuosIoruu U MeIULUHbI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAalpaBIEHHOE
U3MEHEHHE TeHOMA U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OyayIel mpodeCCHOHATBHON ACSITETLHOCTH B
oOyactu OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIIOIMH, BETEPUHAPUH, CEIBCKOTO X0351UCTBA, MUIIEBON
IPOMBIIIJIEHHOCTH, YIIyOIATh IO3HABaTENIbHBIH HMHTEPEC, HAIPABICHHBI HA OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodecCuM M MNPOAOJDKEHHE OHOJOrMYECKOro o0pa3oBaHHs B
OpraHu3aMsIX CPEAHEr0 MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTE U POJIK OUOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIbI U PEUIEHUH HKOJIOTMYECKUX MPOOJIEM YeIOBEYECTBa, a TaKXKE B PEIIEHUU BOIPOCOB
palMOHAIBHOIO TMPUPOAONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoze, oOIIEeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHMCKUX M 3apyOeXHbIX Yu€HBIX-OMOJIOTOB B
pa3BHUTHE OMOJIOTUH;

YMEHHE BIIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIIOYACT OINPENEICHUS U
IIOHUMaHHUE CYIIHOCTH OCHOBOIIOJAraroIlUX OWOJOTHYECKUX TEPMHMHOB M TOHATHHA (BUA,
IKocucTeMma, Ouocdepa), Ouonormueckue Teopuun (dPBomronmoHHas Teopus Y. JlapsuHa,
CUHTeTHYeCKass Teopus sBomonuu), yueHus (A. H. CeseproBa — 0 IyTsIX U HaIlpaBJICHUAX
sBommtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHEeTHUECKOTro paBHOBecus k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bospa), mpaBuna (Muammyma 1O. JIubOuxa,
9KOJIOTMYECKON MUpaMUbl JHEPTHH ), TUIIOTE3bI (TunoTe3a «mupa PHK» V. I'unbepra);

YMEHUE BJIAACTh OCHOBHBIMH METOJaMM HAy4YHOTO I[IO3HAHHUS, HCIOJIb3YEMBIMH B
OMOJIOTUYECKUX WCCIICAOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCaHHE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOAMU BBISBICHHUSA M OLIEHKU AHTPOIOI€HHBIX M3MEHEHHH B
HpUPOAE;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHUAOB, OHOTCOIICHO30B, JKOCHCTEM U
Oouocdeprl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W Pa3phIBAIOIIErO €CTECTBEHHOTO OTOOpa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHMs, BIUSHUS ABHXKYIIUX CUJI 3BOJIOLUU
Ha TeHO(OH]| MOMYJIALUHN, TPUCIOCOOTIEHHOCTH OPraHU3MOB K cpelle OOMTaHMs, YepelOBaHus
HaIpaBJICHUH 3BOMIONNHU, KPYTOBOPOTA BEIIECTB U IIOTOKA YHEPIHU B IKOCUCTEMAX;



YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY TMPOIECCAMU DSBOIIONUH, ABMKYIIMMH
CHJIaMH aHTpPOTIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX AKOCHUCTEM U MPUCHOCOOICHUSMH K HHUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIE TPU3HAKU JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHUECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTUIECKYIO TEPMHUHOJIOTHIO U
CUMBOIIMKY [UIsl JOKa3aTelbCTBa pOJICTBA OPraHU3MOB pa3HBIX CHCTEMaTHYECKUX TPYIIIH,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHHUsS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHHs MHOTO000pa3usi BHJOB M 3KOCHUCTEM KaK YCJOBHS COCYIIECTBOBAHHUS MPHUPOIBI U
YeJI0OBEUYECTBA;

yMEHHE peliaTb OHOJOTHYECKHE 3a7aud, BBISBISTH NPUYMHHO-CICACTBEHHBIC CBS3H
MEXy HCCIEeIyeMbIMU OHOJOTHYECKHMMH TPOIECCAaMU U SIBICHUSMH, JIENIaTh BBIBOABI U
IPOTHO3BI HA OCHOBAaHHUH MOJYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh JJTAOOpPATOpHbIE U MPAKTHUYECKHE padOThl, COOMIOAATh MpaBUia MpPU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPATh HUX HKCIEPHUMEHTAJIbHBIMU CpPEICTBAMH,
(hopMyIHpys LIeNb UCCIEAOBAHMS, aHATU3UPOBATH MOJTyYCHHBIE PE3yJIbTAThl U I€TaTh BBIBOIBI;

yMEHHE Y4YacTBOBaTh B Y4€OHO-HCCIEAOBATEIIBCKON paboTe MO OMOJOTHU, DKOJOTHH U
MEAMIIMHE, TPOBOIUMON Ha 0a3e HIKOJIBHBIX HAy4YHBIX OOLIECTB, U MYyOJUYHO MPEACTABIATH
MOJTyYEHHBIC PE3yIbTAaThl HA YYEHUUYECKUX KOH(PEPEHIINSAX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUH O TMPOUCXOKICHUHM JKU3HU, YEJIOBEKa H
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHSIX W CHOCO0aX MPeIOTBpAIICHHs TI00aTbHBIX
U3MEHEeHUH B Onocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIN BBIOOP Oyylei mpodeccuoHanIbHON AEATENbHOCTH B
oOmactd  OMOJOTMH, OSKOJOTHUH, TPHPOJOINONB30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
NICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUINEBOW MPOMBIINIICHHOCTH, YIIyOIaTh
MO3HABATEIIbHBI HMHTEpPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIEH
npodeccuu U TPOJOHKEHHE OHOJOTHYecKOro oO0pa3oBaHMs B OpPraHM3AIMSIX CpPEIHETro
npo¢eCcCHOHATBHOTO U BBICIIETO 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB IeKTPOHHBIe
Ne HaumeHoBaHue pa3jie/ioB
Konrpoabnsie | IIpakruyeckune | (uudpoBbie)
n/m | ¥ TeM NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl

1 buoiiorus kak Hayka 1

JKuBble cuCTEMEI H UX
2 2 0,5

HU3y4YECHUE
3 bronorns kieTkn 2 0,5

XuMUYecKask OpraHu3arus
4 10 1

KJIETKH

Crpoenue 1 GyHKIIUA
5 P Py 8 | 2

KJIETKH

OO0OMeH BEIIECTB U
6 MPEBpAILCHUE SHEPTUU B 9 2

KJIETKE

Hacaencrsennas
7 nHpopManus u 9 1 0.5

peanuzanus e€ B KJIETKe
8 JKu3HeHHBIN ITNKI KIETKH 6 1

Ctpoenue 1 GyHKIINHU
9 P Py 17 15

OpraHu3MOB

PasmHoOXeHne u pa3BUTHE
10 P 8 1 15

OpraHu3MOB

I'eneruka — Hayka o
11 HACJIEACTBEHHOCTHU U 2 0.5

W3MEHUYMBOCTH




OpraHu3MOB
12 3aKOHOMEPHOCTH 10 |
HACJIEICTBEHHOCTHU
13 3aKOHOMEPHOCTH 6 i
U3MEHYUBOCTHU
14 I'eneTuka gegoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1.5
16 buorexuonorusa u 4 0.5
CUHTETHYECKAS OMOJIOTHS
17 Pe3epBHOE BpeMst 1
OBIIEE KOJIMYECTBO
1 102 15,5

YACOB I10 [TPOTPAMME




11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3jiesioB
U TeM POorpaMMbl

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

3apoxaAeHUE U pa3BUTUE
3BOJIFOLIMOHHBIX
MPEACTABICHUH B
Ouosorun

MuxkposBontonus U eé
pE3yJIbTATHI

14

MakposBontonus u eé
pe3yJIbTATHI

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU Ha 3emiie

15

1.5

[IpoucxoxaeHue yemoBeka
— aHTPOIIOTCHE3

10

DKOJIOTHS] — HayKa O
B3aMMOOTHOIIICHUSIX
OpPTraHU3MOB U
HaJIOPraHU3MEHHbBIX
CHCTEM C OKpY>Karoleu
cpenou

0.5

OpraHusMebl U cpeaa
obutanus

1.5

OKOJIOTHS BUIOB U
MOMYJISAIUNA

0.5

DKOIOTUsA COOOIIECTB.

12

0.5




DKOJOTUYECKHE CUCTEMBI
10 buocdepa — rmobanpHas 6
JKOCUCTEMA
1 YenoBek U OKpy Karomast 6
cpena
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102 75

YACOB I10 [TPOTPAMME
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