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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61o0THsI) HA YPOBHE CPETHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konunennuu mnpernogaBaHUs
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboueil mporpaMmbl
BOCIIUTaHMSL.

VYueOusiit npenmer  «buonorus» yrnyonénnoro yposus wu3ydenus (10-11  kiaccsr)
ABIISICTCA OJHUM M3 KOMIIOHEHTOB IIPEIMETHOM 00nactu «EcTeCTBEHHO-HAyUHBIE MPEAMETHD.
Cornacuo monoxenusim ®I'OC COO mnpodunbHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yrayOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YpPOBHE CPETHET0
oOmiero o0Opa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeAHUM OOLIMM, CPeAHMM IPOQPECCHOHATIBHBIM U BBICIIMM oOpa3oBaHueM. B To jxe Bpems
KaX/IbI M3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
00pa30oBaTeNbHbIX, BOCIUTATENBHBIX U PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpodopHueHTanuen
0o0y4aromuxcsi U CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH OO0JacTH HAaydHOTO 3HAHMWA,
CBSI3aHHOTO C OWOJOrMed, METUIMHOM, HKOJOrMel, ICUXOJOrHed, CIOPTOM MM BOEHHBIM
JIEJIOM.

[Tporpamma no yueObHomy npeamety "buosnorus" naér npexncraBieHue o LEIU U 3aadax
u3ydeHus yueoHoro npeamera «buosorus» Ha yriyoJ€HHOM ypOBHE, ONpENEsSeT 00s3aTelbHOe
(MHBapMaHTHOE) MNPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPUPOBAaHUE IO pasjeliaM U TeMmaw,
pacrpeneneHnue 1mo Kiaccam, peKOMEHAYET IMOCIIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C Y4éTOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca,
BO3pacTHBIX OCOOEHHOCTEH oOyudaromuxcsi. B mporpamMMe no OMONOrMM peaqn30BaH MPUHLUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Omaromaps 4yemMy [pOCMaTpUBAaeTCs  HAlpaBICHHOCTh Ha  IOCIEOYyIOIllee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, KOJOTUYECKOTO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeKHOro OTHOIIEHUS K OKpyXarolled NpupogHoi cpene. B mporpamme mo
OMOJIOTUM TaK)Ke IOKa3aHbl BO3MOXHOCTU YydeOHOro mnpenmMera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO k miIaHUPYeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
NeSITEIbHOCTH O0YYaloIUXcs 10 OCBOSHHMIO COJEp)KaHUs OHOJOrMYEcKOro oOpa3oBaHHs Ha
YPOBHE CpeHero o01ero oopa3oBaHus.

VYuebusiit npeamer «buonorus» Ha ypoBHe cpeaHero oOmero oOpa3oBaHHUs 3aBepIIAcT
Ouonoruyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpEHUE U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOM TNpHUpPOJE, OCHOBAX MOJEKYISIPHOM M KIETOYHOH Oumosoruw,
IMOPHOIOTHN ¥ OWOJIOTHH Pa3BUTHSI, TCHETUKH, CEICKIIMH, OMOTEXHOJOTHH, DBOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTrOTOBKY OOYyYaroImuXcs K MOCIEAYIOMIEMY MOJTY4YeHHI0 OHOJOrMYecKkoro oOpa3oBaHusl B
By3aX M OpPraHM3alMsIX CPEJAHEro MpodeccHoHaNbHOro oopazoBaHus. OCHOBY €ro coiepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MPU HM3YYEHUH OOY4YaroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OHOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpasoBanus, B 10—11 kinaccax 3T 3HaHUS MOTYYarOT pa3BuTHe. Tak, pacCIIUPEeHbl U yriIyOJIeHbI
OmoyornYecKre 3HAHWSA O PACTEHUSX, XUBOTHBIX, Tprbax, OakTepusx, OpraHU3Me 4YelIoBeKa,
O0IMIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
NPUKIIQJHOTO W TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO HMCIIOIB30BAaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mpodeccun. BozMokHa Takke MHTErparusi OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIUMH 3HAHUSMH, MOJTYYEHHBIMU O0yYarOIIUMUCS IIPU U3Y4EHUH (PU3NKH, XUMHH,
reorpauu 1 MaTeMaTHKH.



CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3alluH,
ABOJIIOIMM OPraHMYECKOr0 MHpa Ha 3emile, COXpaHEHHs OWOJIOTHYECKOTo pazHO0Opasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU U CEJICKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKOM
OMOJIOTUM, aKTYaIM3UPYIOTCS 3HAHUS OOydarolmuxcs Mo OOTaHMKE, 300JO0THH, aHATOMHUU,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJMIOLMOHHOE YUYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYuebubiii npeamer «buonorus» mnpuszBaH 00ECHEYUTh OCBOCHHUE OOYYAIOIIUMUCS
OMOJIOTHYECKUX TEOpU M 3aKOHOB, WJCH, NPUHLMIIOB M TPaBUJ, JEKAINIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHWUH O CTPOEHUH, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYyJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OHOJOTMH, NMPUKJIATHBIX acleKTax
Ouoyoruveckux 3HaHWi. (s pa3BUTHS U TOJAEpkKaHHS WHTepeca 00yJaromMxcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepraia B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHUS M Pa3BUTHS TOW WIM WHOU
oOnacTu OMOJIOIMM, BKJIAJOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PELICHUE BAKHEHIINX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIEM.

[enb u3yuenus yuebHoro npeamera «buonorus» Ha yrinyOiaéHHOM ypoBHE — OBJaJIeHUE
00y4JarloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3alliu >KUBBIX CHCTEM
pa3HoOro paHra u NpuoOpeTeHHEe YMEHHUI UCIIONb30BaTh ATH 3HAHUS B ()OPMHUPOBAHUHN WHTEpeECca
K onpeaenéHHoi o0nacTu mpodecCHOHATBHON eATENbHOCTH, CBA3AHHON ¢ OMOJNOTHeH, WIn K
BEIOOPY y4eOHOTO 3aBEICHUS ISl TPOJOHKCHUS OMOJIOTHIECKOT0 00pa30BaHUsI.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonorus» Ha yriayOi€HHOM ypoBHe
o0ecrnieunBaeTcs pelIeHueM CIEIYIOMNX 3a1au:

OCBOCHME  OOy4alOIIMMHUCSH  CHUCTEMBbl  OHOJOTMYECKMX 3HaHUM: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W IpaBHJIaX,
COCTaBISIIOIMX COBPEMEHHYIO  E€CTECTBEHHO-HAayYyHYH) KApTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMYECKUX CUCTEM (KJIETKA, OPTaHu3M, TMOIYJISIHS, BHI,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOIIUXCS OTKPHITHAX U COBPEMEHHBIX HCCIEIOBAaHUAX B
OHOJIOrnH;

O3HaKOMJIEHHE  OOyyalomMxcs C  METOJaMu  [O3HAaHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJIEKYJISpHON U KIETOYHOM OMoJioruw,
AMOPHOJIOTUN M OMOJIOTUU PA3BUTHS, TEHETUKU U CENIEKLUU, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOrUM, TaJCOHTOJOTMM, DSKOJOTMH); METOJaMU  CaMOCTOSITEJIbHOTO  NPOBEIEHUS
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jabopatopuu M B MpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIIaJicHuEe OOYyYarOMIMMUCS YMEHHUSMH: CaMOCTOSTENIbHO HaXOJUTh, AHAIW3MPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAILINIO; TI0JIb30BaTHCS OMOIOTNYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXKAYy pa3BUTHEM OMOJOTMUM M COLHUAIBHO-
HKOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOJIEeMaMH YelIOBEYEeCTBA; OIEHMBATh IOCIEIACTBHS
CBOEH J[eATENIPHOCTH 110 OTHOIIEHUIO K OKPY)XKAIOLIeH NpUpPOJHON cpene, COOCTBEHHOMY
3IOPOBBI0O U 3/J0POBBI0  OKPYXAIOIIMX Jtojel; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHNUS B MPUPOAE U oOecreueHus
0€30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYaWHBIX CUTYyalUsX MPUPOIHOTO U
TEXHOTEHHOT'O XapaKkTepa; XapaKTepu3oBaTb COBPEMEHHbIE Hay4dHbIE OTKPBITUS B 00JacTu
OHOJIOrHH;

pa3BUTHE y O0Yy4arOIMXCS MHTEIJICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBaHHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 ITpoOJeMaMM, METOJOJIOTHEeH OHWOJIOTHYEeCKOTO HCCICIO0BaHMsS, MPOBEICHUS



SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTMYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIHTAHHUE Y O0YYarOMIMXCs [IEHHOCTHOIO OTHOILIEHUS K JKUBOM MpHUpOJIe B LEIOM H K
OTHENbHBIM €€ O0beKTaM M SBJICHUSAM; (OPMHUPOBAHUE HKOJOTHYECKOH, TEHETHYECKOU
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHUS B MPUPOJE; MHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuoOpeTeHre 00yJaroIUMHUCI KOMIETEHTHOCTH B PAllHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmroleHne TpaBWJI TIOBEACHHUS B TIPUPOJIE, OXPaHBI BUAOB, JKOCHCTEeM, Omochepsi),
COXpPaHEHUU COOCTBEHHOI'O 370POBBSI M 3[0POBBSl OKPYXKAIOUIMX JIOAeH (COOMIOIeHUS Mep
npodunaktuku  3a0oneBaHUi, oOecriedeHne  OE30MACHOCTH  KU3HEACSITEILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJHOTO U TEXHOTCHHOI'O XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCIOBHHM [UIsl OCO3HAaHHOTO BbIOOpa OOYHYaAIOIUMUCS HHAWBHIYaIbHOM
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mMocienyrolmeMy IpodhecCHOHATBLHOMY
CaMOOMPEICIICHUI0, B COOTBETCTBUU C WHJAWBHIYaIbHBIMH HHTEpECAaMH U MOTPEOHOCTIMU
peruoHa.

OO1iee 4yuCIO 4YacoB, OTBEJIEHHBIX Ha HM3y4yeHUE OMOJOTMU Ha YrIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEICIIO).

Ot6op opraHu3anuoOHHBIX (OpPM, METOAOB U  CPEACTB OOyYeHHS  OHOJOTHUH
OCYIIECTBIISICTCS ¢ YYETOM CHEUU(PHUKU €ro COJEp>KaHUS U HANpPaBIEHHOCTH HA MPOAOLKEHHE
OMoIOTHYEeCKOro 00pa3oBaHUsI B OPTaHMU3ALMUSAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0OpasoBaHwUs.

OO0s13aTeNnbHBIM YCIOBUEM NPU OOyUYE€HUU OMOJIOrMM Ha YIiayOJIEHHOM YpOBHE SIBISIETCS
IpoBe/IeHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Taike yuyacTue oOydarommxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENIbCKUX — paboT, TeMaThka KOTOPBIX
OTpeNieNIeTCsl YYHUTEJIEeM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TPUPOIHBIX YCIOBHH.

COJEPXAHUE OBYYEHUA

10 KJIACC

ConepkaHne  MPOTPAMMBI,  BBIJICTIEHHOE KYpCU8OM, HE  BXOIUT B  TPOBEPKY
rocyaapcTBeHHoU utorosoi arrectauuu (I'MA).

Tema 1. Buosorusi Kak Hayka

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHAsl Hayka. KpaTkas uCTopusi pa3BUTHSI OHMOJIOTHH.
buonorndeckne Hayku W HW3ydaemMble UMHU TpoOieMbl. DyHIaMEHTalbHBIC, MPHUKIAJHBIE U
MMOMCKOBBIE HAyYHBIE MCCIICIOBAHUS B OMOJIOTHH.

3Hauenue Ouosiornu B (POPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. Ilpodeccun, cBsi3anHbIe ¢ Ouosiorueil. 3HaueHWe OHOJIOTHM B MPAKTUYECKON
JIEATETbHOCTH YENOBEKA: MEIUIIMHE, CEIbCKOM XO3SWCTBE, MPOMBIIIJIEHHOCTH, OXpaHe
TIPUPO/IBI.

JdemoHcTpaumnu

Hoptpetsl: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apsei,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBnos, M. M. Meunuko, H. W. Basuios, H.
B. Tumodees-Pecorcknit, k. Yorcon, ®. Kpuxk, JI. K. benses.

Tabnuuet 1 cxembl: «CBA3b OMONOTUU C APYTUMH HayKamMuy, «Cuctema OHOJIOTHYECKUX
HayK».




Tema 2. )KuBble cUCTeMbI M UX U3yUeHHE

JKuBble cucTeMBbI KaK MpeaMeT u3ydeHus 0nonoruu. CBONCTBA JKUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb W YIOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CAMOOpPraHU3alus, CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alydMd JKUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJISILUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOreoIeHOTUYECKHIA),
ounochepnsiid. [Iporeccsl, mMpoucxoasiye B KUBbIX cUcTeMax. OCHOBHBIC MPU3HAKH JKHUBOTO.
Kuzup kak dhopma cymiecTBoBaHUS Matepuu. Hayku, n3ydaronye »KUBbIe CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHHU3aIUu.

N3yuenue xuBbIX cucteM. Metonbl Ononornueckoid Hayku. HaOmrogeHue, nsmepeHue,
JKCIEPUMEHT, CHUCTEMarTh3alus, MeraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. IlmanupoBanue skcnepumenrta. [loctaHoBka u mnpoBepka rumnore3. Hynesas
runore3a. [lonsaTue BEIOOPKU U €€ 1ocTOBEpHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTHU MOJIYYEHHBIX Pe3yIbTaToB. [IpUUMHBI UCKAKEHUSI PE3YNIHTATOB SKCIEPUMEHTA.
IToHsTHE CTaTUCTUYECKOIO TECTA.

JleMoHCcTpamuu

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HUY», «bHOIOrMUecKue CHUCTEMBI»,
«CBoOlCTBa )KMBON MaTepun», «Y pOBHH OPraHU3ALMU KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KieTkn», «TkaHu  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOrO0  OpraHUu3May,
«buoreotieno3y», «buocdepar, «MeToabl U3yUEHUS KUBOU MPUPOIBD».

O6opynoBanwue: 1abopaTtopHoe  O0OpyIOBaHWE  JUIsi  NPOBEICHUS  HAOIIOJCHHIA,
U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cronp30BaHUE PA3TUYHBIX METOAOB MPU H3YYEHUH >KUBBIX
CHUCTEMM.

Tema 3. bnosnorus Kierku

Krnerka — cTpykTypHO-QyHKIIMOHAIbHAS €IMHULA KUBOr0. VlcTOpHs OTKPBITHS KIIETKH.
Pabotsr P.I'yka, A.JleBenryka. Knerounass teopust (T.IlIBann, M. Ilneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMONOTMH: MHUKPOCKONHUSA, Xpomartorpadus,
ANIeKTpodope3, METOJ  MEUEHbIX aTroMoB, Au(¢epeHInaIbHoe  eHTpUPYTrupOBaHuE,

KYJIbTUBUPOBAHUE KIIETOK. M3yuenue QuxcuposanHvix KJIeMOK. DNeKTpOHHAas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusnennoe) uzydenue Kiemox.
JdemoHcTpaumnu

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

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOI», «IIEKTPOHHBIM MHKpOCKOM», «McTopus
Pa3BUTHS METOI0B MUKPOCKOITHI.

O6opyI0BaHKE: CBETOBOM MHUKPOCKOII, MUKPOIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IpakTnyeckas padora «/3ydeHne MeTOJOB KIETOYHOW Oumonoruu (xpomatorpadus,
anektpodopes, muddepennunansaoe neHtTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMHYECKUHU COCTAB KIETKU. MaKkpo-, MUKpPO- U YIbTPAMUKPODJIEMEHTHI. Bona u e€ poib
KaK pacTBOPUTENS, pPEareHTa, ydacTue B CTPYKTYPHUPOBAHHWM KIIETKH, TEIIOPETrYIISALUN.
MuHnepalibHbI€ BEIIECTBa KJIETKH, UX OHoJoruyeckas pojib. Pojib KAaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KieTku. buonornyeckue moaumMepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOW Mouiekyinbl. IlepBuunasi cTpykrypa Oenka, MenTHAHAs
cBs3b. BTOpmuHas, TpeTwuHas, udeTBepTHUHas CTPYKTyphl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMN 0eIKOB. [Ipuonsi.



VYrineBonbl. MoHOCaxapu/ibl, JUCaXapyibl, OJUTrOcaxapuiibl W Tonucaxapuiasl. OOmmit
IUIAH CTPOEHUS M (PU3MKO-XUMHUYECKHE CBOMCTBa yrieBojoB. buonornyeckue ¢GyHKIUN
YTJIEBOJOB.

Jlumuasl.  'mapodunbHO-TUApOodOoOHBIE  cBoiicTBa.  Knaccupukanuss — numumos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, cTrepouipl. buonornyeckue pynkuun nunuaos. Obume
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunosbie kucnotrel. JJHK u PHK. Crpoenne nHykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpuntun xomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buast PHK. @ynkiun PHK B kietke.

Crpoenne Mosekyiabl AT®. Makposprudeckue cBsizu B moiiekysne AT®. buonornueckue
¢yaknuun  AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIMH B  KIETKe. /[pyeue
HYK1eo3uompugocgamol (HT®). CexBeHHpPOBaHHE JIHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMoxuMuyeckue M OHOPU3NYECKUE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoinekyn. Modenupoganue cmpykmypvi U QYHKYuUil
buomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMOJEKY U
UX HenPUPOOHBIX AHATI0208.

JleMoHCcTpamuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep,
C. llpy3unep.

/lnarpammbl: «Pacnipenernenne XMMHYECKUX O3JEMEHTOB B  HEXKHMBOH  IPUPOJIEN,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuuer u cxemsl: «Ileprogmueckas TabiMa XUMHUECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemecTtBa B cocTraBe oOpraHu3moBy», «CTpoeHHE MOJEKYNbl Oenkay,
«CTpyKTypbl O€NKOBOH MOJEKYJNbI», «CTpOEHHE MOJIEKYN YIieBoJIOB», «CTpOeHHE MOJIEKYI
munuaoBy, «HyknenHoBbie KUCIOTh), «CTpoeHue MoJekyabl ATOx.

O6opyoBaHKe: XUMUYECKasl 1OCy1a 1 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ MOMOILIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlaGoparopHasi padora «VccrnegoBaHnne HYKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenne n pyHKIUN KJIETKH

Tunsl KI€TOK: dyKapuoTHYecKas U Mmpokapuoruyeckass. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHuecko kierku. Kierounas cTeHka OakTepuii W apxei.
OcoOeHHOCTH CTPOEHHUs TeTepoTpoPHOI U aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OUOIEHO3aX.

Crpoenue U QpyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. [na3marnueckas memOpaHa
(razmanemma).  CTpykTypa TUIa3MaTHYECKOW MeMOpaHbl. TpaHCmOpT BemIeCTB  4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (Iuddysus, oOneruénHas audd@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HATpHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHN KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[uromnazma. Ilurozons. Llurockener. [IBukenue nurornnazMel. OpraHouibl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbl KIETKH: sHAoIasmaTrudeckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpOeHHE U (QYHKUIMHU. B3aMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMUIOB KIIETKH.
CtpoeHue TpaHyIsipHOTO peTuKyiayma. Mexanusm wuanpasnenus 6eakos 6 OIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpaHyJisipHbI)
SHJOTUTa3MaTH4YecKuii peTukynyMm. CekperopHas dyHkuus anmapara [ombmku. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCTIOPT BELIECTB
B KJeTke. Bakyonu pacturtenbHbIX KieTok. Kiterounslit cok. Typrop.



[TonyaBTOHOMHBIE OpraHOWABI KIETKU: MHUTOXOHIPHUHU, IUIACTHABL. [Ipoucxoacoenue
mumoxonoputi u naacmuo. Cumdbuocenes (K.C. Mepeoxcrkosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MHUTOXOHApUH W 1iacTul. llepBuuHble, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIONINX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIGHKOIUTACTHI  BBICIIIUX
pacTeHuil.

HememOpanubie opranou sl kieTku CtpoeHue u pyHKIUU HEMEeMOpPaHHBIX OPTaHOMIOB
KIeTkd.  Pubocowmsl. Ilpomesicymounvie  ¢hunamenmol.  MuxpodunaMeHTsl. AKmuHosvie
Mukpogunamenmsi.  MpIlIeUHbIE  KJICTKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX
kremox. Mukpotpy0Oouku. Kierounsiii nentp. CTpoeHue U JBUKEHHE KTYTUKOB U PECHUYEK.
MuxkpotpyOouku nutoriasmsl. LlenTpuons. berku, accoyuuposannvle ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momopmsie benku.

Snpo. O6on0YKa siapa, XPOMAaTHH, KapuoIia3mMa, SAPBIIIKH, UX CTPOEHHE M (DYHKIIHMH.
Snepuslii 6enkoBbIil MaTpukce. [IpocTpaHCTBEHHOE pacloONOXKEHHE XPOMOCOM B HMHTepha3HOM
aape. dyxpomamun u 2cemepoxpomamun. beakn XpoMaTUHa — TUCTOHBL. [unHamuxa s0epHou
00601104KU 8 Mumose. SoepHulil mpancnopm.

Knerounsie  Brmtouenus. CpaBHUTEIbHAS ~ XapaKTEPUCTHKA  KIETOK  JYKApUOT
(pacTuTeIBHOM, )KUBOTHOM, TPUOHO ).

JdemoHcTpauuu

[optpetsl: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabauiel u cxeMmbl: «CTpOEHHE HYKApUOTHUYECKON KIETKU», «CTpOoeHHe >KUBOTHOU
KIeTKn», «CTpoeHHEe pacTUTENbHON KiIeTkn», «CTpoeHrne MUTOXOHIpUmny, «Sapo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKI.

O6opyI0oBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOMIpENapaTrbl pPacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl OaKTeprualbHBIX KJIETOK.

JlaGoparopHas pabora «3yueHne cTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIETOYHOU MEMOPaHBI.

JlabGoparopHasi padora «lccienoBanue miasMonusa 1 JAEIIa3MoiIn3a B PaCTUTEIbHBIX
KJIETKaX).

IMpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOMIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MpeBpPallleHUe SJHEPTUU B KJIeTKe

AccuMWISIIMSL U TUCCUMUIIALIAS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbsl oOMeHa BElecTB:
aBTOTpOGHBI M  reTepoTpoHBIA. YyacTue Kuciaopoga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe oOecrniedeHne kieTtku: mpespauieHne ATOD B 00OMeHHBIX mpoleccax.
@depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHTHl, UX CTpOEHHeE,
cBoiictBa m MmexaHusMm peiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIHI OT pa3NIuYHbIX (PAKTOPOB.

IlepBUUHBII CHHTE3 OpPraHUYECKUX BEUIECTB B KiETKE. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueennvlli  homocunmes y baxkmepuii. Ceemocodbuparowue nueMeHmvl U NUSMEHMbL
peakyuonnozo yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBass M TEMHOBAs
dazel. @omoovixanue, Ci., Cs- u CAM-munvt gpomocunmesa. TIpoayKTUBHOCTH (DOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (akTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (HOTOCHHTE3A.

XemocuHTte3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, xKeae300aKTepun, cepoOaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHarpobHble opranu3mbl. Buabl Opoxxenus. IIpoaykTel OpokeHHsI U UX HCIIOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oome3Hei.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEPreTHYeckoro oomeHa. [loAroToBUTENbHBIN STarl.
['mukonu3 — 6eCKUCIOPOAHOE paCUICTNIEHUE TIIOKO3bI.

buonornueckoe okuciaeHue, WK KJIETOYHOE AbIXaHWE. Polb MUTOXOHIpUI B MmpoLeccax
OHMOJIOTrHYECKOT0 OKHCIICHUS. [uknnueckue peakuum. OkucnurenbHoOe



dbochopunupoBanue. Suepeus memopannozo epaouenma npomornos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiectBa  a’poOHOrO MmyTH OOMEHa BEIIECTB TEpes
aHa’poOHBIM. I(HPEKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

JdemoHcTpaumuu

[Moptpertst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl u cxembl: «POTOCHHTE3», «IDHEpreTuYeckuii ooMen», «bmocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCUHTESY.

O6opyaoBaHKe: CBETOBOM MHUKPOCKOM, 000pYyI0BaHHE ISl MPUTOTOBJICHUS MMOCTOSHHBIX
¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi pabora «/I3yueHue KaTaaUTHUYECKONM aKTHUBHOCTU (epMEeHTOB (Ha
MIpUMEpE aMIJIa3bl UM KaTallasbl)».

JlabopaTopuasi pa6ora «/3yueHue (¢GepMEHTAaTUBHOIO paCHICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KICTKAX).

JladopaTopnasi padora «CpaBHeHUE MPOIecCOB (POTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUS U IBIXAHUSI.

Tema 7. HacjiencrBeHHasi ”HpopMAaUs U peaju3anus e€ B KileTKe

Peakuuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEeaAKIMSIX MATPUYHOTO
cuHTe3a. Peammsanus HacnmencTBEHHONW WHpoOpManuu. [ 'eHeTWdyeckwii KOJ, €ro CBOICTBa.
Tpanckpuniust — Matpuunslii cuate3 PHK. IlpuHnune! TpaHCKpUNIMK: KOMILJIEMEHTApHOCTb,
AQHTHIIAPATUICITBHOCTD, aCUMMETpHUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yuactue tpancnoptasix PHK B OGuocunTese Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GMocuHTe3e Oemka.

Coepemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y npoKapuoT U
9YKapuoT. Perynsuus akTHBHOCTHM TeHOB Yy mpokapuor. [umoreza omepona (®. XKako0,
K. Mano). Monekynsapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2eno. Perynsiys 0OMEHHBIX MPolieccoB B KieTke. KieTounslii romeocTtas.

Bupychel — HekiteTouHbIe (DOPMBI KU3HH M 00JUTAaTHBIC TTapa3uThl. CTPOCHHUE TIPOCTHIX U
CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaros. Kuzunennwiii yukn J[HK-codeparcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHple 3a0oneBaHusi uenoBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COILIMATIbHBIE U MEUIIMHCKHE MTPOOTIEMBI.

buoungpopmamuka: ummecpayus u  awmaruz  ooavwux  maccusos  («bigdatar)
CMPYKMYPHBIX — OUuon02udeckux  Oaunvix. Hanomexnonoeuu 6 Ouonocuu u  meouyume.
IIpoepammupyemvie hynkyuu 6eaxos. Cnocodvl 00cmasku 1eKapcma.

JdemoHcTpaumnu

[Moptpetsr: H. K. Konsuos, . Y. UBaHOBCKUIA.

Tabouiel ~ u  cxeMmsel: «buocunTes  Oenkay, «l'eHeTmueckuii kom», «Bupyce»,
«baxTtepuodarm».

IIpakTnueckas padora «Co3gaHue MOAEIU BUPYCa.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKHU

Knerounslii mukin, ero mepuonabl u peryisius. Uutepdaza u muto3. OcoOeHHOCTH
npolieccoB, nporekaromx B uatepdase. I[loaroroska kietku k nenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH U TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEPUOIbI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK — permkamus.  [lpunouner  perumkauvu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAJUIEIbHOCTh. MexaHU3M
permukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepbl W Telomepasa.



XpOMOCOMHBI HA0Op KIETKH — KapUOTHUI. J[MIUTOMAHBIA U TaruIOWIHBIA HAOOPHI XPOMOCOM.
I'omostornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Henenue xietku — Muto3. CTauu MUTO3a U MPOUCXOJSAIINE B HUX IMpouecchl. THrmb
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmuss MutoTHMYecKoro Imukia KieTkd. [Iporpammupyemasi kieToyHash rudenb —
arnonTo3.

Knerounoe s1po, XxpoMocombl, GyHKIIMOHATbHAsI TeHOMUKA. Mexanuzmbvl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpaumuu

Tabmuibl u cxembl: «KU3HEHHBIM UK KICTKH», «MHUTO03», «CTPOCHHE XPOMOCOM,
«Permnmukanus JJHK».

O6opynoBaHKe: CBETOBOM MHUKPOCKON, MUKpompemnaparbl: «MuTo3 B KJIeTKaX KOpeIIKa
JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopuasi pa6ora «HabnroneHue MuTo3a B KiIeTKaX KOHUMKA KOpellka Jyka (Ha
TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOUYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3IHEACATEIILHOCTH OTHOKJICTOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KogoHuanbHbIe
OpraHU3MBlI.

B3aumocBs3p yacTell MHOTOKJIETOYHOIO Opranu3ma. TkaHH, opraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Txanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAsA, MOKPOBHAs,
IPOBOASIIAs, OCHOBHasA, MexaHuueckas. OCOOEHHOCTH CTPOEHHMsSI, PYHKLIMHA U pacHoOKEHUs
TKaHE! B OpraHax pacTEHUM.

Tkanu IKMBOTHBIX U 4ejoBeKa. THWIbI JKMBOTHBIX TKaHEH: HSNHUTEIHANIbHAs,
COEJMHUTENbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpOeHUs, (QYHKIMH M PaCHOIOKEHHS
TKaHEW B opraHax »KMBOTHBIX U U€JIOBEKa.

Opranbl. BereraTuBHble M T€HEpaTUBHbIE OpraHbl pacTeHui. Opranbl M CHUCTEMBI
OpraHoOB UBOTHBIX U 4yesoBeka. DyHKIMN OPraHOB U CHCTEM OpPTaHOB.

Onopa Tena opranm3moB. Kapkac pacreHnil. CkeneTrsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyxHbli 1 BHyTpeHHUH ckener. CTpoeHre U TUIbl COETUHEHUS
KOCTEH.

JIBrokeHue OpraHu3MoB. JIBWDKEHHE OJJHOKJIETOYHBIX OPTraHW3MOB: amEOOUIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUIH: TPONM3MBlI W HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M YeJloBeKa: MbllieuHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre Bojbl, YIJIEKUCIOTO ra3a 1 MUHEpAIbHBIX BEIECTB
pacreHusAMH. IluTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKIIETOUYHOE IHILEBAPEHHUE.
[TuTanne MO3BOHOYHBIX KUBOTHBIX. OTHenbl MUIIEBapUTENbHOrO Tpakrta. [luieBapurenabHbie
xeinessl. [InmeBapuTenpHas cucTemMa 4elloBeKa.

Jpixanue opranusmoB. Jlpixanue pactenuit. Jlpixanue >kuBOTHBIX. [uddysus razos
yepe3 MOBEpXHOCTh KieTku. KoskHoe ppixanue. JlpixarenbHas mnoBepxHocTh. JKabGepHoe u
n€rouHoe JbixaHue. J[pIxaHWE TO3BOHOYHBIX JKMBOTHBIX U 4YEJOBEKa. OBOJIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUsl JETKUX IM03BOHOYHBIX YXKMBOTHBIX. J[pIXaTelbHas cucTeMa 4YellOBEKa.
MexaHu3M BEHTWISILUY JIETKUX Y ITUI] U MIIEKONTUTAOMMX. Perynsanus npixanus. J(prxarenbHbie
00BEMBL.



TpaHcropT BEHIECTB y OpraHuW3MOB. TpaHCIOPTHBIE CHCTEMBbI pacTeHuid. Tpancmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue, KpPOBEHOCHbIE COCyAbl M KpoBb. Kpyru
KpOBOOOpAIllEHNs.  OBOJIIOLIMOHHBIE  YCIIO)KHEHMSI ~ CTPOEHMSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsiuus.

Beinenenue y opraHusMoB. Belnenenue y pacreHuid. BplueneHue 'y  JKMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbsl BbiaeneHus. DuibTpanusi, cekpenuss U oOpaTHOe
BCAChIBaHME KaK MEXAaHU3Mbl paObOThl OPraHOB BbleNIeHUsA. CBA3b MIOJIOCTH TeJla ¢ KPOBEHOCHOM
W BBIICTUTEIBHON CUCTEMaMU. BplneneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue Heppona. O6pazoBaHre MOUH y YETIOBEKA.

3amuTa y OpraHu3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacteHuil. Kytukyna. CpencrBa naccCuBHOM U
XUMHUYECKOH 3a1uThl. OUTOHIIHAIEI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpOM3BOAHBIC. 3aliuTa
opranu3dmMa oOT Oone3Heil. MmmyHHas cuctema denoBeka. KIleTOuHbBII M TyMOpalbHbBIN
UMMYHHUTET. BpokI€HHBII 1 TproOpeTEHHBIN ciennpuIeckuii UMMYHHUTET. Teopus KIIOHaJIbHO-
cenektuBHoro umMmmynurera (I1. Dpaux, ®. M. bepuer, C. Tonerasa). BocianutenbHble OTBETHI
opranu3mMoB. Posib Bpo:XIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxxumocte M perynsiuus y OpraHu3MoB. Pa3gpakuMocTh y OJIHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U peryisnus y pacTreHuil. POCTOBBIE BeleCTBA U HX
3HaYEHHE.

HepBhas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIO)KHEHUE CTPOEHUST HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEibl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediexkc n pednexropuas ayra. bezycnoBuble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuus ¥ SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esoBeka. JKenesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3auMMOCBS3b HEpPBHOW U
SHIOKPUHHON cucTeM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpaumuu

Hoptper: U. I1. [TaBnos.

Tabmuuel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOYHBIE BOJIOPOCIHY,
«baktepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHuil», «CuctemMbl OpraHon
IIO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpoeHHe HaceKOoMbIX», «TKaHu pacTeHHi,
«KopueBsie cuctembl», «Ctpoenue ctedisn», «CTpoeHHe IHMCTOBOM TIIACTUHKWY, «TkaHu
KUBOTHBIX», «Ckener 4venoBekay, «llumeBapurensHas cuctema», «KpoBeHOCHas cuctemar,
«/IpixatenpHass cucrema», «HepBHas cucrema», «Koxka», «Mpimeunas cucremay,
«BpiaenurenpHas cucreMa», «HJIOKpPHHHAs cucTeMay, «CTpoeHne MbILb», «MMMyHUTETY,
«KumeunononoctHele», «CxeMa nuTaHus pacTeHHi», «KpOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruape», «CTpoeHHEe IIaHapun», «BHyTpeHHee CTpoeHue A0XkKAEBOIO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIIEKONMTAIOIINX,
«HepBHas cuctema yenoBeka», «Peduexcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MUKpPOMpenapaTsbl OAHOKIETOUHBIX OPraHU3MOB,
MUKpoOIpenaparbl TKaHEe, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIJIOKOXKHX, JKHUBbBIE
HK3EMIUIAPBl KOMHATHBIX PacTEHHM, repOapuu pacTeHUI pa3HbIX OTENOB, BIAXKHBIE MpenapaThl
’KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBeKa,
o0opynoBaHuE Uil JIEMOHCTPAllMU IIOYBEHHOIO M BO3AYIIHOI'O TMTAaHUS PacTEHHH,
pacuieruieHusl Kpaxmaia u OenkoB 1oj JeiicTBUeM (epMeHTOB, 000pyAOBaHHE IS
JEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas pabora «/3yueHne TkaHel pacTeHUI».

JlaGopaTopHas padora «/3ydyeHne TKaHEN )KUBOTHBIX».




JlaGopaTopHas padora «/3ydeHrne OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHoKkeHHe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUS OpPraHU3MOB: Oecrioyioe (BKJIIOYash BEr€TaTUBHOE) M II0JIOBOE.
Buer 6ecrionoro pa3MHOKEHHUS: MOYKOBAHUE, CIIOPYJISAIUS, parMeHTalus, KIOHUPOBAHHE.

[TosnoBoe pasmHokeHue. IlomoBele kieTku, wnu raMerel. Meio3. Craauum Mmeiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. buonornueckuili ¢MbpICiH MelH03a U IOJIOBOT'O
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszputue. [‘ameroreHe3 y JKUBOTHBIX. [looBble  JKese3bl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omiog0TBOpeHHE M SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OILIONOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTHs — HayKa O pa3BUTHH
opranu3mMoB. Mopghoeenez — oOna u3 enasuvix npooaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl npoOnenus. [Jemepmunuposannoe u HedepMuHuposanHoe Opobnenue. bracmyna, munwi
onacmyn. OCOOEHHOCTH IPOOJICHUS MIICKOMUTAIOIINX. 3apOJIBIIIEBbIE JTUCTKUA (TacTPyJISAIus).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka IUlaHa CTPOCHUS
JKUBOTHOTO Kak pe3ylbTaT HepapXWYecKUX B3aUMOJEHCTBUN TreHOB. Bnusnue Ha
AMOpPHOHAIILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEbl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbHbli mepuoi. llpsmoe u Hempsimoe
pasButue. Pa3Butme ¢ wmetamopdo3oM y OECIIO3BOHOYHBIX M IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunbel pocta KUBOTHBIX. DaKTOpHl PETYNSIIMU POCTAa KUBOTHBIX W desioBeka. Cramuu
MOCTAMOPUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe MPOLECCHI.

PasmHoxeHue u pazButue pacteHuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrennit. OOpa3oBaHue crop B Tporecce Mmeio3a. ['amerorenes y pacTeHUM.
OnnosoTBOPEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIIHOE OIUIOJIOTBOpPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

Hoptpetsl: C. I'. Hapamun, X. [lneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 0ECHOIOTr0 pa3sMHOXKEHUSY,
«Pa3MHOXEHUE XJIaMUJIOMOHa/bl», «Pa3MHOXKeHHE »HBIUVIEHb», «Pa3MHOXEHHE THUAPBI»,
«Meito3», «Xpomocombl», «[ametorene3y», «CTpoeHHE SUIEKICTKH | CIIEPMATO30HUIa,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHEe», «Pa3BuUTHE MailcKOro
Kyka», «Pa3Butne capaHum», «Pa3Butue IArymKn», «/[BoiiHOE OIIOAOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHue CeMsiH OJHOOJbHBIX M JABYIOJBbHBIX pacTeHUN», «KHU3HEHHBIN UK
MOPCKOM  KamycTbl», <OKM3HEHHBIM LMK MXa», <OKWU3HEHHBIM LMK MarnopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

O60opyaoBaHKE: CBETOBOM MHKPOCKOIIL, MHUKpOIpenaparsl AUIEKIETOK nu
CIEepMaTO30MA0B, MOAEINb «L{UKII pa3BUTHUS JATYIIKI.

JlaGoparopHass padora «/3ydeHne CTpOEHHsS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

IIpakTuyeckas padora «BblsBIeHHE NMPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHEe OpraHOB Pa3MHOEHUS BBICIIIMX PACTCHUI».




Tema 11. 'eHeTHMKAa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHUYMBOCTH OPraHU3MOB

Hcropus CcTaHOBJEGHHS W PAa3BUTHSA TCHETUKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Pons oTeuecTBEHHBIX YYEHBIX B pa3BUTHU TeHETHKU. Paborsr H.
K. Konbuosa, H. U. BaBunoga, A. H. benozepckoro, I'. JI. Kapnieuenko, 10. A. ®ununuenxo, H.
B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHITHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIJICIbHBIC
T€Hbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3UroTa, 4HCTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTturn. OCHOBHBIE METOAbl TCHETHKHU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-TE€HETUYECKHI.

JdemoHcTpaumuu

[Moptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBuios, A.
H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

Tabauiel u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbI CKPEIIUBAHUS.

JladopaTopHasi padora «Jlpo3oduia kak 00bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3akoH eAMHOOOpa3us
ruOpuoB mepBoro nokojeHus. [IpaBuno gomuHupoBanus. Bropoi 3akoH Menzaenss — 3aKOH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI 'AMET.

AHnanusupyrouiee  ckpemuBaHue.  [IpomMexyTOuHBI ~ XapakTep — HacledOBaHMS.
Pacuiennenne npu3HaKoB IPU HETIOJIHOM JIOMUHHAPOBAHUMU.

JurnbpunHoe ckpemuBanue. Tperuil 3akoH MeHnens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. LUTOI0rN4YecKe OCHOBBI IUTUOPUHOIO CKPEIIUBAHMUS.

CueruieHHoe  HacnefoBaHue  npu3HakoB. PabGotel  T. Moprana.  CueruieHHoe
HAacJeJI0BAHME TEHOB, HApyLIEHUE CLEIUICHUS MEXAy TeHamMu. XPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enetnka moma. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Ioia. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM IOJI. ['eHeTnyeckas CTPYKTypa IIOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. Ilneiorponus — MHOXKECTBEHHOE ACHCTBUE IEHa.
MHOXeCTBEHHBIN ajuienn3M. B3aumonelcTBue HeauIeNbHBIX T'€HOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMYeCKNT KOHTPOJIb pa3BUTUSA PACTEHUW, JXUBOTHBIX M YEJIOBEKA, a TaKxKe
(U3MOJOTMUECKUX MPOIECCOB, TMOBEJEHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MMH — Mapa3uT» U «XO3SMH —
MHUKpOOHOMY. ['eHeTHuecKue aclieKThl KOHTPOJISE U M3MEHEHUS HaclleZICTBEHHONW MH(OpMaIK B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JdemoHcTpaumnu

[Moptpetst: I'. Menaens, T. Mopran.

Tabnuuer u cxembl: «IlepBbiit 1 BTOpoii 3akoHbl Mennens», «Tpetuit 3akon Menpaemns»,
«AHanmu3upyollee ckpeuuBanuey, «HemnomaHoe nomuHupoBanuey, «ClemyieHHOe Hacle0BaHne
NPU3HAKOB y Apo3oduisy, «I'enetnka nona», «Kapuorun yenoseka», «Kapuotun apo3oduis,
«Kapuotun ntunpe», « MHOKECTBEHHBIN aJIENU3M», «B3anmMoneiicTBre reHOBY.

Ob6opynioBaHue: MOJEINb Ui JEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUI0B NEPBOTO
MIOKOJIEHUSI W PACIICIJIEHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHNS NIPU3HAKOB, MOJEINb Ul JEMOHCTPALIMY CLEIJICHHOTO HACIEA0BaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTnyeckas padora «M3ydueHue pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.




IpakTuueckas padora «/3ydeHne pe3ynbTaToB JUTHOPHIHOTO CKPEHIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

BiaumopeiictBue renotuna u cpeabl npu popmupoBaHuu QGeHotuna. M3amMeHYnBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKU. BuIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MoaudukanoHHas U3MEeHUYUBOCTh. Poiib cpenbl B pOpMUPOBAHUHM MOTUPHUKAIIMOHHOK
n3meHunBocTH. Hopma peaknum npusHaka. BapuanuoHHBI psig ¥ BapualuMOHHAs KpHBas
(B. Moranncen). CBoiicTBa MOIM(UKATMOHHONW U3MEHUUBOCTH.

I'enoTunuueckas wu3MeHYUMBOCTh. (CBOMCTBA T€HOTHUIIMYECKON HW3MEHUMBOCTH. Bubl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASL.

KomOuHatuBHAs M3MEHYMBOCTh. MEi03 M MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOM
W3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3/JaHUU F€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytarmonHasi U3MEHYMBOCTh. Bujbl MyTamnuii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CHoHTaHHbBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
ComMaruueckre W TMOJOBble MyTanuu. [IpUYMHBI BOSHMKHOBEHHS MyTanuil. MyrareHsl U uX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.W. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, PONb INUSEHEMUYECKUX (PAKMOopos 8 HACIed08aHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JdemoHcTpauuu

Hoprpertst: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuubl u cxembl: «Buasl u3MeHUMBOCTHY», «MoaudukannonHas HW3MEHUYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ U3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l eHeTHyeckue
3a0o0sieBaHUs YelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: )KUBbIE W TepOapHble JK3eMIUISIPl KOMHATHBIX PACTeHHM, PUCYHKHU
(potorpadun) ;KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopHasi  pa6ora «lccienoBanre  3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BApUALIMOHHOTO PsAJIa U BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MHUKPOIPENapaTax).

Tema 14. I'eneTuka 4esaoBeka

Kapuotun denoseka. MexayHapoaHass mporpaMma HCCIEAOBaHUS T€HOMa YeJlOBEKa.
MeToibl U3Y4YEeHUS TeHETUKHU YeTIOBEKAa: TeHEalIOTMUeCKUi, OMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYISIpHO-TeHEeTUYeCKuid. COBPEMEHHOE OMNpe/IeIICHUE
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM YKCIIe ¢ moMolbio [T11P-
ananm3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUN W JICUCHUH TEHETHYECKUX 3a00JIeBaHUM ueoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCYNIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTUUECKUE aCIEKThI
MCCJIeI0BaHMI B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTophl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEOBEKAa K (DU3MUECKOMY U
XAMHYECKOMY 3arps3HEHHIO OKpYyXKarolled cpenpl. ['eHeTmyeckass NTpeApacnoyiOKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabnuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS! TEHETUKH YEJIOBEKa»,
«"eneTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocraBiieHue 51 aHaJIN3 POAOCIOBHOM.




Tema 15. Cenekuusi OpraHu3MoB

JloMecTukauuss M CeJeKUMs. 3apoKICHHE CEJNeKIMU M JAoMecTHKauuu. YueHue H.
W. BaBuoBa o lleHTpax NPOMCXOXKACHUS M MHOTO0OOpasws KyJbTYpHBIX pacTeHui. Poib
CEJIeKLIUU B CO3JIaHUU COPTOB PACTEHHUI W MOPOJ KUBOTHBIX. COpT, MOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HacyencTBeHHOW m3MeHunBoctu H. M. BaBunosa, ero 3nauenue st
CEJICKIIMOHHOM PabOTHI.

Meroapl  CENEKIIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW ceNeKuuu. VIcTbITaHue NpPOU3BOAMTENCH 110
noToMcTBy. OTOOp MO TEHOTUIYy C MOMOINBIO OIEHKM (EHOTUIIA MOTOMCTBA U OTOOp IO
TE€HOTHUITY ¢ ToMoulpto aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ CEJIEKIMOHHOW paboThl. PamuanuoHHBI 1
XUMUYECKH MyTareHe3 KaK WCTOYHMK MYTaluid Yy KYJIbTYpHBIX (OPM OpraHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekomOuHaHTHbIX JIHK s
MOJIYYSHHSI UCXOJTHOTO MaTepHralia Jjisi CEJICKIUU.

[lonydyenune mnomumuounoB. BHyTpuBugoBas rubpuauzanus. bIu3kopoacTBeHHOE
CKpelIuBanue, uin MHOpuauHr. Hepo/cTBeHHOE CKpelMBaHue, wid ayropuauur. ['ereposuc u
ero mnpuuyuHbl. Vcmonb3oBanwe rerepo3uca B cenekiuu. OtganéHHas TruOpUIU3alUAL.
[Tpeononenne Oecruionuss MEXKBHJIOBBIX THOPUIOB. JIOCTH)KCHHS CENEKIIMM pPACTCHUH U
JKUBOTHBIX. «3e1EéHas pegontoyusly.

CoxpaHeHHe W M3yYE€HHE T€HETHYECKHUX PECYPCOB KYJIBTYPHBIX PACTCHUU U WX JUKUX
poauyeil sl CO3aHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMU pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCAeO008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHOI02UI.

JdemoHcTpauuu

Hoptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, II. I1. JlykpsineHko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiel 1 cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hsi KyJIbTYPHBIX PACTEHUII,
«3aKOH TOMOJIOTHYECKHX PSJIOB B HACJIEACTBEHHON HM3MEHYUBOCTHY», «METOIbI CEIEKIIUM,
«Otnanénnas rubpuanszanusy, «MyTareHes3y.

JlaGoparopHasi padora «/3yueHne coOpToB KyJbTYpHBIX PACTEHUN M MOPOJ JOMAITHUX
JKUBOTHBIX.

JlaGoparopHas pabora «/3ydyeHne METOA0B CENEKIIUN PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Okckypenst «OCHOBHBIE METOJBI U JIOCTUKEHUSI CEJICKIIMU PACTEHHM M KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035HCTBO, B TaOOPATOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BUoTeXHOI0TUsI M CHHTETHYECKAs! OMOJIOT U

OOBEKThI, HCIOJIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBbIE M TKAaHEBBIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKa. TpaauluoHHAss OHOTEXHOJOTHS: XJeOoIeyeHue,
MOJy4eHHEe KUCIIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonoruueckuii cuure3. OOBEKTHI
MUKpoOunosiornyeckux TexHosaoruil. [IponsBoactso Oeinka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue TEXHOJIOTMM UM HMHCTPYMEHTOB  IIEJICHAIIPaBICEHHOTO W3MEHEHHS U
KOHCTPYHPOBAHHs TEHOMOB C IIEJIbIO MOJYYE€HHsI OPraHU3MOB M X KOMIIOHEHTOB, COJIEp KaIINX
HE BCTpEYaroIuecs B MpupoJie ONOCUHTETUYECKHE TyTH.

Kierounas mnxeHepuss. MeToapl KyapTypbl KJIETOK U TKaHEW PAaCTEHUN U >KMBOTHBIX.
Kpunobanku. Comarnueckasi rubpuanzanusi U comMarudeckuii smOpuoreHes. lcmonb3oBaHue
ralIOuoB B CEIIEKIMH PAcTeHUM. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOTUKIOHANbHBIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJJOTBOPEHUE.
PexkoHCTpyKIMs AWLIEKIETOK W KIOHMPOBAHHME JKUBOTHBIX. MeETOX TpaHCILIAaHTALMM sZEP



KIIETOK. TexHonocuu 0300posnenus, KyIbMUusUpPoSanusi U MUKPOKIOHAIbHO20 DPA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocoMHasi U reHHasi HHkeHepHsl. VICKyCCTBEHHBIN CMHTE3 réHa U KOHCTPYHUPOBAaHUE
pexkomOunantubix JAHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUSI U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUHU. ODKOJOTUYECKHE M OSTHUYECKHE MpoOJieMbl TIeHHOU
WUHKEHEPUU.

Menununckue  OuorexHojoruu. IloctreHomuHas  mmdpoBas  MemunuHa.  [I1P-
MarHOCTUKa. MeTaboJIOMHBIM aHanu3, TeHOLEHTPUYECKUM aHalu3 MpOTEeoMa 4YeJOBEKa I
OLICHKHU COCTOSIHHSI €T0 370pOBbsl. Vcronbp3oBaHe CTBONIOBBIX KJIETOK. TaprerHas Tepanus paka.
3D-Ouonnkenepust st pa3pabOTKu (DyHIaMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHTA U
ckadpdonarHra Ui peleHus 3a]a4 epCOHATN3UPOBAHHON MEIUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IIeJIbl0 00ecrevyeHruss KOMOMHMPOBAHHOW 3aIUTHI OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYISIpHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIeprKalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHNUs YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabnauiel ~ w  cxemsbl: «lcnonp30BaHWe  MUKPOOPTraHU3MOB B IPOMBILUICHHOM
pou3BoJCTBEY, «KileTounas nnxeHepus», «I'eHHass HHKEHEPUsI».

JlaGopaTopuas padora «/3yueHre 00beKTOB OMOTEXHOIOTHM.

IpakTuyeckasi padora «llosydeHne MOJIOYHOKUCIBIX IIPOLYKTOBY.

IKcKkypenst «bHOTEXHOIOTUS — BakKHEWIIash MPOU3BOAUTENbHAS CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE POU3BOICTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPeACTABJIEHUH B OMOJI0THHI

OpomonmonHass teopust Y. JlapBuna. Ilpeanochbuiku BO3HMKHOBEHHS JIapBUHU3MA.
JKu3Hb n HayuHas nesrenpHOCTh Y. JlapBuHa.

JBwxyue cuiabl SBoiouud  BuaoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTb
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunretudyeckoid Teopuu sBomouun (CTD). HeilitpanbHas Teopus
sBotolMM. COBpEMEHHas HBOJIIOLMOHHAS OHONorus. 3HaueHHE HSBOJIOIMOHHON TeopuH B
(GbOpMHUPOBAHNY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpaumnu

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. KioBbe,
Y. HapsuHn, C. C. UerBepukos, W. 1. llImansraysen, Jx. Xonnein, . K. benses.

Tabmuiel u cxembl: «Cuctema xuBoil npupozs! (nmo K. JIunuero)y, «JlectHuna »KuBbix
cymectB (rmo Jlamapky)», «MexaHusm (opMUPOBaHHUS MNPUCHOCOONIEHUH Yy pacTeHUd u
*UBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyra myremectsust Y. Jlapsunay, «Haxomku
Y. lapsunay, «®Dopmbl 60pbOBI 3a cymiecTBoBaHue», «llopoabl romybei», «MHoroobpasue
KYJIbTYPHBIX (popM KamycTel», «[lopoabl joMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BuaoB (mo Y. [lapBuny)», «CxemMa COOTHOIIEHUS IBIKYLIMX CHJI 3BOMIOIMNY», «OCHOBHBIE
MTOJIOKEHUSI CHHTETUYECKON TEOPHUH IBOFOLIAN.

Tema 2. MuUKpo3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonmynsamus kak aJIeMEHTapHas €IMHULA 3BOMIONMH. COBPEMEHHBIE METObl OLEHKU
TeHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphl nomyssiuil. I3MeHenne reHooH/1a MOMyIIsIIUY KaK
AJIIEMEHTAapHOE HBOJIIOIIMOHHOE SBJIEHHE. 3aKOH TIeHeTHYeckoro pasHoBecus JIxk. Xapau,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIOLMK. MYyTallMOHHBIM Tpolecc.
KomOuHaTtuBHass m3MeHUMBOCTH. [[peiid) reHOB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS



4acToT aiesied B momyisusax. DhdEKT ocHoBatems. dghgexm OYmMulIoUHO20 2OPAbIUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunsl u creocmeus. Illpossnenue >¢pgexma
Opeticha eenos 6 Oorvwux u manelx nonyaayusx. Murpanuu. M3omsmus  mOmysiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (penpoayKTUBHAS).

EctectBennbiii 0T00Op — HampaBisitomuii Gaktop SBoONUH. DOpMBI €CTECTBEHHOTO
orOopa: IBHWXKYIIMN, CTaOWIM3UPYIOUIMHA, pa3phiBatomuil (qu3pyntuBHbIi). [lonoBoit oTdop.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[TpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yJlbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
npucnocoOIeHui y opranu3MoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! nprucnocodieHnit
y Opranum3MoB: Mopdonorndeckue, QU3NOIOTUYECKHE, OWOXUMHUYECKUE, MOBEICHUECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBanue Kak pe3yinbTaT MHKPOIBOJIIOIHU.
Wzomsiust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytm u crnocoObl BuA000pa3oBaHUS:
aionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonauzanus, rudpuauzanus). JmTuTeIbHOCTh SBOITIOIMOHHBIX TPOILECCOB.

MexaHu3mbl (OPMHUPOBAHUST OMOIOTUIECKOTO pa3HO0Opa3usl.

Ponp o2BOmIOLMOHHON OHONIOTMU B pa3pabOTKEe HAYYHBIX METOAOB COXPaHEHUs
O6mnopazHooOpasuss. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3HUTOB U HMX XO03s5ieB. MeXaHH3MbI
($hopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

Hoprpertsr: C. C. YerBepukos, J. Maiip.

Tabauiel u  cxembl: «MyTalMoOHHasT HW3MEHUYMBOCTbY», «llomynsuuronHas cTpykTypa
Buga», «Cxema mposiBIeHUs 3akoHa Xapau—BaitnOepra», «/IBuxyiue CHIIBI SBOIOIUI,
«DKOJIOTHYECKAsT M30JSLIUS TONYJSIIUKA ceBaHCKOH (openm», «'eorpaduueckass H30ISAIUS
JUCTBEHHHIIBI CHOMPCKOM M TUCTBEHHUIIBI AaypcKoit», «[lomyasiimoHHbIe BOJHBI YHCIEHHOCTH
XUITHUKOB M KepTB», «(Cxema JeWCTBHUS €CTECTBEHHOro ot10opa», «Dopmbl OOprOBI 3a
CYILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussbie HCKOIIaeMbIe»,
«IlokpoBUTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOkpacka MKUBOTHBIXY,
«Dusnonoruueckue agantanuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCThHY,
«Kputepun Buna», «Bugsl-nBoiinukm», «CTpykTypa Buga B npupoae», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuIoOOpa3oBaHME TpEX BUIOB  JAHMABIIICHY,
«IKoJoruueckoe BUA000pa3zoBaHue BUIOB cuHHI, «[lomumuionasr pactenuit», «KamyctHo-
peneyHbId THOPHIY.

ObopynoBanue: repdapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dy4ena IMTHUIl U 3Bepel ¢
npUMepaMu pa3iNYHbIX MPUCIOCOONIEHUH, Yydyena NTHIl U 3Bepeil pa3HbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BABIINXCS PA3JIMYHBIMU CITIOCOOAMHU.

JlaGopaTopHasi padora «BpIsiBIeHHEe H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.

JlabopaTopHasi padora «IIpucnocoOnenuss OpraHu3MOB H WX OTHOCHUTEJIbHAs
[EIeCO00PA3ZHOCTHY.

JlabopaTopHas padora «CpaBHEHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoJionHs U €€ pe3yJibTaThl

Metoael  u3ydeHus MakpolsBosonuu. llaneoHTonormueckne METOABI  M3YyYEHUs
sBosonu. [lepexonupie GopMbl U QrIIOreHETHYECKHE PSAAbl OPTraHU3MOB.

buoreorpaduyeckne meronsl u3ydeHus sBomouud. CpaBHeHue ¢iaopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. BUabl-oHIEMUKY U PETUKTHI.

OMOPHOJIOTHYECKUE U CPABHUTEIBHO-MOP(}OIOTHUECKHE METObl U3yYeHHs HBOJIOIMH.
['eHeTnyeckue MeXaHU3Mbl 3BOJIOLUU OHTOTE€HE3a W MOSIBJIEHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYecKue, OWOXMMHUYECKHe M  MaTeMaTH4YeCKHe METOAbl  HM3YyUEHHUS  HBOJIOLHUU.
['omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPOMOCOMHBIE MYTAI[MH U SBOJIIOIHSI TEHOMOB.



O6mme  3akoHOMEpHOCTH  (TIpaBWjIA)  SBOJIOUMH. [lpunyun  cmeHvl  DYHKYuUlL.
HeoOpaTtumocTs 3Bostonnn. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLUY.

JleMmoHcTpanuun

Hoptpetsl: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkerns.

Tabauiel u cxembl: «DUMOreHETUUECKUM P JTOMIAN», «APXEONTEPUKCY», «3BEPO3yObIe
sepb», «Creronedans», «Puanodurey, «CemeHHBIE TAaOPOTHUKMNY, «buoreorpaduueckue
30HBl 3emuuy, «llpelid xoHTHHEHTOBY», «PenukThl», «HauanbHble CTaguu SMOPHUOHAIBHOTO
pa3BUTHA IIO3BOHOYHBIX KHUBOTHBIX)», «["oMonoruuneIe )41 AHAJIOTNYHBIC OpTraHbI»,
«PynumeHTBl», «ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YeloBeKa M MIMMMaH3e», «[JaBHbIE
HATPaBIICHUS IBOIIONUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opyanoBaHue: KOJUIEKINH, repOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB OPraHu3MOB,
MYJISIKU TOMOJIOTHUYHBIX, AHAJIOTMYHBIX, PYAUMCHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIUH
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHnble rumores3bl NpOMCXOKIEHHUS JKU3HM Ha 3emsie. AOMOreHe3 M IMaHCHEPMHS.
JloHay4Hble TpEeACTaBICHUS O 3apOXKJIEHUM JKU3HU (KpealMOoHM3M). I'mmore3a MOCTOSIHHOTO
camo3aposKJIeHUs KU3HU U e€ onpoBepkeHue onsitamu @. Peau, JI. Cnamtanuanuy, JI. [Tacrepa.
[TpoucxosxaeHune Ku3HU U aCTPOOUOJIOTHSL.

OcHoBHbIE 3Tambl HeopraHuyeckoil sBomonuu. Ilnanerapnas (reosiornueckas)
3BOMIOLMSA. XMMHYECKas SBOJIOLUA. AOHMOTeHHBbI CHHTE3 OpraHMYeCKMX BEIIECTB U3
Heoprannueckux. Omnbeir C. Mumnepa u I'. FOpu. OOpa3zoBaHue MOIMMEPOB W3 MOHOMEPOB.
KoauepBarnas runoreza A. . Onapuna, rumore3a nepBuuHoro OynboHa JIx. Xonneiina,
reHerudeckas runotesa ['. Mémnepa. Pudoszumsi (T. Uek) u runoresza «mupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE ITPOTOKIIETKH.

Uctopuss 3emnu u wmeronsl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOMIOTHAasE  TE€OXPOHOJOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTanel opraHnyeckoi 3Bomtonuu. [losBneHne u 3BOIIOLUSA NMEPBBIX KIETOK.
Opontonusi Merabonu3zMa. Bo3HukHOBeHue mepBbIXx 3KocucTeM. CoOBpeMEHHbIE MHMKPOOHbBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emwse cooduiectB. CtpomaronuTsl. I[IpokapuoTel u
9YKapUOTHI.

ITpoucxoxaenue 3ykapuoT (CUMOMOreHe3). DBONIOLMOHHOE MPOUCXOKICHNUE BUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Boeixon pactenmii Ha cymy. [losBieHHe CHOpPOBBIX pacTeHM W 3aBOEBAHME HMU CYIIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHUIA.

OcCHOBHBIE 3TaIlbl HBOJIOLUHN JKUBOTHOTO MUpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOopoBbIE
*KHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIOIUS MO3BOHOUHBIX. [Iporcxoxnenne ampuduii U penTHINii.
[Tpoucxoxaenne miekonuTaronux W OTUI. [lpuHImMn kmoueBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pasutne xn3HM Ha 3emile MO 3paM M NEPUOJAM: apXeH, MPOTEpPO30M, MaIe030H,
Me3030H, KaitHo30i#. O0mas XapakTepucTUKa KJIMMaTa U reoJIOrHuecKux mporeccos. [losBienue
U paclBET XapaKTEPHbIX OPraHU3MOB. YTieoOpa3oBaHHE: €ro yCJIOBUS U BIUSHUE Ha ra30BbIN
coctaB atMochepsbl.

MaccoBble BBIMUpaHHUSI — HKOJIOTMUYECKHE KPU3UCHI Mpouuioro. [IpuduHbl U ciaeacTBUs
MaccOBBIX BbIMUpaHUI. COBpEeMEHHBIH IKOJOTHUECKUI KpU3HC, ero ocobeHHoctu. IIpobiema
coXpaHeHHUs OMopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHass cUCTeMa OpraHu4ecKkoro Mupa. IIpuHIUIB K1accupUKaIMU OPraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.



JleMmoHcTpanumn

Hoptpetsr: @. Penau, JI. Cnamnannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Onmapumn,
k. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmauubl u cxembl: «Cxema onbita @. Penuy, «Cxema onbita JI. [Tactepa mo uzyuenuro
caMo3apokJieHus: Ku3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHUYeCcKoi
sBoNOIIMNY, «['eoxpoHonoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMHY,
«Cxema o00pa3zoBaHusl JYKapuoT MyTéM cuMmOuorenesza», «Cucrema >KUBOW MPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOGUTHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOIOKJIETOYHbIE BOJIOpOCHn», «Mxu», «llanoporHukm», «l'onoceMeHHbIe
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUS SKHUBOTHOTO MHpPay,
«Apomopdo3bl  KUBOTHBIX», «lIpocTeitmue», «Kumeuynononoctusie», «llnockue uepsu»,
«YIEHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «Ipecmbikaromuecs», «lITuupn,
«Munekonuratroue», «Pa3BuTue IKM3HM B apxeuWckol aspey», «Pa3BuTHe KHU3HU B
MPOTEPO30MCKON 3pey, «Pa3BuTue KU3HU B MAICO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTue KuU3HM B KailHO30ickoM 3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapu PacTeHU PA3IMYHBIX OTIENOB, KOJIJICKIMU HACEKOMBIX,
BJIQXKHBIC TIpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMM HITIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeja NTUL U 3BEpeH, KOJUIEKUMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOITA€MBbIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanabHas JabopatopHasi padora «MonenupoBanue onsiToB Musuepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B IIEPBUYHON aTMOC(epe».

JlabopaTopHasi pa6ora «/I3yueHre M ONHUCAHME MCKONAEMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY.

IpakTnyeckass padora «/3yuyeHne 0coOEHHOCTEH CTPOEHUS PACTeHHUH pPa3HbIX
OTJIETIOBY.

IpakTnyeckass  padora «M3yueHue  0OCOOEHHOCTEH  CTPOEHHUS  MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TNPEACTABICHUI O MPOUCXOXKIECHUU YesloBeKa. Penuruo3Hble BO33peHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo uyenoBeka € KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHHE 4YellIOBEeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C JKMBOTHBIMU: CPaBHHUTEIBHO-MOP(OIOrHYECKHE,
aMOpHOTOTHYECKHe, (U3HOIOTO-OMOXUMUYECKHUE, ToBeAeHuUeckrue. OTIUYHus 4YeloBeKa OT
KUBOTHBIX. [IpsMOXO0Xk/I€HNE U KOMIIJIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuUTHE rOJI0OBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBwxyunme  cuiabl  (pakTopbl)  aHTpONOreHe3a:  OWMOJIOTMYECKHE,  COLMANbHBIE.
CootHorieHre OMOJIOTHYECKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTa/IMU aHTpoIIOreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (TIPOKOHCYIIHI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPATIONIUTEKH —
JBYHOTHE NpeAKu roAci. YenoBek yMenblid, NepBble W3TOTOBIEHUS Opyaui Tpyaa. Yemosek
NPSIMOXOJIALINI 1 TepBbIN BBIXOJ JitoJiel 3a mpeaensl Adpuku. Yenosek reienbOeprekuii —
00U IPeOK HeaHIePTAIbCKOTO YeIOBEKa 1 YelloBeKa pa3yMHOro. YelnoBeK HeaH 1epTalbCKUN
KAaK BHJ JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIA, JEHHCOBCKUUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOIONHUS COBPEMEHHOI0 4YesioBeKa. EcTecTBEHHBbIM OTOOp B MOMYISIMUAX YeslOBeKa.
MyTanuoHHbIi npouecc U noauMopdusm. TlonyasroHHbIe BOIHBL, Apeiid) reHOB, MUTpAIUs U
«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacol. [lonsitue o pace. bonbiue pacel: eBporieougHast (eBpazuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepUKaHCKas). Bpems u



NyTH pacceJieHWs 4YeloBeKa M0 IulaHere. EauHCTBO 4enmoBeweckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Mma. [IpucmocoOIeHHOCTh,  4YeloBeKa K  Pa3HbIM  yCIOBUSM
OKpyXkaroliel cpeabl. Biausaue reorpaduueckoil cpenbl U apeiida reHoB Ha MOP(HOIOTHIO U
(U3UOIIOTHIO YeTIOBEKaA.

MexnucuuIiMHapHele  MeToAbl B (Gu3nueckoil (OMOJOTMYEeCKOW) AaHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISIUH.
buoconumanpHple  HMcClIeqOBaHUSA ~— NPUPOJbI  yenoBeka.  MccnegoBaHue — KOIBOIOLUHU
OMOJIOTMYECKOT0 M COLIMATILHOTO B YEJIOBEKE.

JleMmoHcTpanuun

Ioprpetst: Y. Jdapsun, JI. Jluku, 4. A. Porunckuit, M. M. ['epacumos.

Tabmuipl w1 cxembl: «MeTonbl  aHTpomnoyioruny», «['OJOBHOH MO3r  uenoBeKay,
«YenoBexkooOpa3Hbie 00€3bsiHBD, «CKENeT 4eloBeKa M CKelleT MIMMITaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBWXKyIIME CHUJIbl AHTPOIIOreHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «4enoBek ymenbiit», «HenoBek NpAMOXOIAIINN», «J{eHMCOBCKUI YeI0BEK»
«Heanpepraneup», «KpomanboHIbD, «lIpeaku yenoBeka», «ITambl 3BONIOLUANA YEJIOBEKa»,
«Pacbl yenoBekay.

O6opyaoBaHue: MYJISKA OKAMEHEJIOCTEeH, MPEeIMETOB MaTepruaibHOU KYIbTYPhl MPEIKOB
4eloBeka, pernpoaykiuu  (ororpadum) KapTHH ¢ MHQPOJOTHUYSCKUMHU H  OMOICHCKUMU
CIO)KETaMH MPOUCXOXKICHHSI YesloBeKka, ¢poTorpaduu HaXOJ0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET YeJIOBEKa, MOJICTh Yepera 4eJOBeKa W Yepera MIMMIIaH3€, MOJIeIb KUCTU YeJIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIM TOPCa MPEAKOB YeJIOBEKa.

JlabopaTopHasi padora «/3ydueHne O0COOCHHOCTEW CTPOCHMSI CKeJleTa 4YelIOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckan padora «3yyeHre 3KOJIOrMYECKUX aJanTaluid 4eTOBEKay.

Tema 6. Dkosormss — Hayka O B3aMMOOTHOIIEHHSIX OPraHu3sMoB U
HA/IOPraHU3MEHHBIX CHCTEM C OKPYKAIOIIEH cpeaoi

3apoxaeHue € pa3BuTHe OdKoyoruu B Tpyaax A. ['ymOGompara, K. @. Pymee, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. Cszb
AKOJIOTUU C APYTUMH HayKaMHu.

MeTtonast sxonoruu. [loneBsie HaOMIOACHNUS. DKCIEPUMEHTHI B DKOJIOTHH: MPUPOJIHBIEC U
naboparopHble. MoaenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpY’KaIOLEH CpeJibl: JIOKaIbHBIMN,
PETHOHANBHBIN U TI100aIbHBIN.

3HaYeHUE DKOJIOTUYECKUX 3HAHWM JIJISl YEeJIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBa CBf3€H YelloBeuecTBa € MNpupoaoi. POpMHUpPOBAHUE SKOJOTUYECKOW KYIbTYypbl U
HKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUSI.

JdemoHcTpauuu

Hoptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Cesepro, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabmuibl u cxemsbl: «Pazgensr sxonoruny, «MeToapl sKoIoruny», «CxemMa MOHUTOPHUHTA
OKPY’KaIOILIEeH Cpeabl».

JlaGoparopHas padora «/3yuyeHrne MeTo10B YKOJIOTHUECKUX UCCIETOBAHMIN.

Tema 7. Opranusmsbl 4 cpeia 00UTAHUA

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM uX JeiictBusa. Kiaccudukanus
IKOJIOTMYECKUX  (akTOpoB:  abuoOTHYecKue, OUOTHYEecKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JAEUCTBHs dKosorudeckux (akropos. IlpaBuno munumyma (K. Hlnpenrens,
1O. JIuOux). TonepaHnTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobunornueckue paxTopsl. CBET Kak 3KOJOTrHUecKuil pakTop. [elicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHMH U JKUBOTHBIX I10
OTHOILIEHHIO K cBeTy. CUTHanIbHAas posib cBeTa. DOTONEPUOAN3M.



Temneparypa kak skosormueckuii dakrtop. JlelicTBue TeMrepaTypbl Ha OpPTaHU3MBEI.
[TolikuioTepMHbBIE U TOMOMOTEPMHBIE OPTaHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak s3xonoruyeckuit gaxrtop. IIpucnocobnenuss pacteHU K MOAIEPKAHUIO
BojHOTO Oamanca. Kraccudukanus pacTeHWid TO OTHOIICHHIO K Boje. [IpucnocobieHus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpsl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAS, MOYBCHHAs, TTyOWHHAs
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHus
opranu3MoB. [Ipucrnocobiaenns Opranu3MoB K KU3HU B Pa3HBIX Cpeiax.

buonoruueckue putmbl. BHemnune u BHyTpeHHHE pUTMbI. CyTOYHBIE W TOJWYHBIC
put™mel. [Iprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIIOBUHN KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonstue o xuzHeHHoil popme. Kusnenuoie Gopmbl
pacTeHUM: JepeBbsi, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TpPaBhI.
JKuznennbie (GOpMBI KHMBOTHBIX: THIPOOHMOHTHI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne Qakropel. Bumbpl OHMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Koonepamus, MyTyalln3M, KOMMEHCAIN3M
(KBapTUPaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3amMoOJIEHCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHUYCCKHX B3aUMOJCHCTBUU JUIS CYIICCTBOBAHHUS
OpraHu3MoOB B cpejie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpauuu

TabGauiiel U cxeMbl: «Kkojorudeckue (GpakTopbl», «CBETOBOW CHEKTP», «IKOIOTUYECKUE
TPYIIIIBI )KUBOTHBIX O OTHOIICHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHbBIE
JKUBOTHBIEY», «DU3NOIIOTMYECKUE aJanTalli KXUBOTHBIX», «Cpeapl OOMTaHUS OPraHu3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHBIE POPMBI pacTeHUY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«IKocucTeMa IHUPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «llenu nuranusy,
«XuiHnvectBoy, «Ilapazutusmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repOapuu pacTeHU U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHSHHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PAKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHENIOOUBBIX W
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHMBBIE KOMHATHBIC
pacTeHusi, repOapuM U KOJUIEKIIMM TEIMJIOMIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuii, uydeia NTUI[ W 3Beped, repOapu pacTeHUU, OTHOCSIIUXCS K TUTpoduTam,
kcepodutam, me3oduTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
OoOUTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUICKIIMH PACTEHUH U >KMBOTHBIX, 00JaJarOIINX
yepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHH JKHU3HM, repbapuu u
KOJUIEKIIUM PACTEHUH W >KUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJUIEKIIMH >KHBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHN3MOB K BIUSHUIO CBETa».

JlabopaTopHasi padora «BbIsIBICHHE TNPUCTIOCOOICHU OPTraHU3MOB K  BIIHASHHIO
TEMIIEpaTypPhbI».

JlaGopaTopHasi padoTra «KAHATOMHUYECKHE OCOOCHHOCTH pPACTEHUW W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI

DKOJIOTHYECKUE XapaKTePUCTUKH Monyssiiun. [Tomymsmust kak Onojiornueckasl CucTeMa.
Ponp HeogHOpOmHOCTH cpenbl, PU3MUYECKUX OaphepoB U OCOOEHHOCTEW OMOIOTHH BHUIOB B
(GhopMHUPOBAHUH MPOCTPAHCTBEHHOMN CTPYKTYPHI ONy siiinii. OCHOBHBIE TTOKA3aTENIN MO YJISIIHH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pACTHAas W IMOJOBAasl CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHS.

DKkoJyiornueckasi CTpykTypa nonyisiuu. OueHka YHCIEHHOCTH Monynsanuu. JluHamuka
MONYJISAIUA U €€ perynsius. buotnueckuil moTeHIMan nonyasauud. MoieaupoBaHue TUHAMUKH
nonyisiuuu. Kpussle pocta uyucieHHoctu mnonyisuuu. Kpusbslie BbDKHMBaHMs. Perymsmus



YUCJICHHOCTH TOMYJSANHMK: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT IUIOTHOCTH.
DKojorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »sKoJoTMUeCKOW HUIE BUAa. Mecroobutanwe. MHOroMepHas MOJEib
skosornyeckod Humm k.M. Xarunncona. Pazmepsl skonorndyeckor HUM. [loreHnuansHas u
peanu30BaHHAs HUIIIY.

Bun kak cucrema nomynsuui. Apeansl BUJIOB. Buabl M UX JKU3HEHHBIE CTpPATETHU.
DKOJIOTrNYeCKHEe YSKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MHUTpallMid JKUBOTHBIX. bHojmornueckue wWHBAa3UU
Yy>KEPOJIHBIX BUJIOB.

JdemoHcTpaumuu
optper: Ix. . XaT4uHCOH.
Tabauibr u CXEMbI: «KOJIOTHYECKUE XapaKTEPUCTUKU MOMYJISILAN,

«IIpocTpaHCTBEHHass CTPYKTypa MONyJadanun», «Bo3pacTHele nNHUpaMuAbl MOMYJSLINY,
«CKOpOCTh ~ 3acelieHHsi TOBEPXHOCTH 3€MJIM  pa3MYHbIMU  opraHu3mamm», «Mojens
sxoaorudeckoi numu [x. M. XaTunacoHa.

ObopynoBanue: repoapuu pacTeHUN, KOJUICKIIUN KUBOTHBIX.

JladopaTopnasi padora «[IpucrnocoOiaeHus ceMsH paCTeHU K paCCENCHUIO».

Tema 9. Jko0rus coo0mEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MamMu B
OuolLIEHO3E.

Okocuctema kak otkpeiTag cuctema (A. JIx. Tencnu). ®DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, peAylLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abuorndeckne OJ0KH 3KOcUcTeM. [10YBBI M HIIBI B IKOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeNM »HKOCUCTEMBbl. buomacca u mnpomykuus. DKOJIOTHUYECKUE
NUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUH.

Junamuxa 9KOCUCTEM. Kamacmpoghuueckue nepecmpouKu.
@nykmyayuu. HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHble U
BTOPUYHBIE CYKLIECCHM M UX NPUYUHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha CYKIIECCHU.
KnumakcHoe coobmectBo. buopa3zHooOpasue M MOJHOTAa KPYroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. DKOocucmemvl MOpell U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOTEHHBIE  DKOCUCTEMBI. Arpo’KOocucTeMa. ATrpoueHo3. Pazmuums Mexay
AQHTPONOTEHHBIMU U TPUPOJHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'oposckas diaopa u dayna.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M  XO3MHCTBEHHOE 3HAuYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUN  OpraHM3MOB B
sKocucTeMax. Pons  kackaonoco sgpgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM W  BELIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMHU. Y CTOWUYMBOCTb OPIraHMU3MOB, TMONYJISANUNA W DKOCHUCTEM B  YCIIOBHUSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUN.

Mexanusmol  8030elicmeus  3aepA3HeHUll  pA3HLIX  MUNO08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSULECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUSl MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoHcTpauuu

[Moptpert: A. Ix. Tencnu.

Tabnuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMa IIUPOKOIUCTBEHHOTO JIECay,
«JxocucteMa XBOHHOro jueca», «OyHKIMOHAIbHBIE TPYNINbl OPraHU3MOB B HIKOCHCTEMEY,




«KpyroBopor BemectB B 23kocucteMey», «llenu mnuTanus (macTOuIIHAs, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUIA YUCEID», «IKOJIOTHUYECKas MUpaMuia OMomMacchl», «IKOJIOTHUecKas
nupamuaa sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue
jeca mociie Tmoxkapa», «IJKocHcTeMa 03epa», «ArpoleHo3», «KpyroBopoT BeIIECTB M MOTOK
SHEPruu B arpoieHo3ey, «IIpumepsl ypooIKOCUCTEM.

O6opynoBanwue: repOapuy pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydena NTHUI] U 3BEpei,
repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHU, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckasi padora «/3yuenue u onucanue ypo03KOCHUCTEMBI».

JlabopaTopnasi padora «/3yyeHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YJICHHUCTOHOTUX
B Pa3HbBIX YKOCHCTEMAaX).

IKCKypeus «IKCKypcus B TUIUYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, O0I0TO)».

IKCKypeust «IKCKYpCUs B arpo3KOCHCTEMY (Ha MOoJie WK B TEIUIMYHOE XO03SIICTBO)».

Tema 10. buocdepa — rirodaabHasi IKOCHCTEMA

buocdepa — obmennanerapras o0oyouka 3eMid, TAe CYIIECTBYET WM CYIIECTBOBAJa
*u3Hb. PazButue npencrasienuii o 6uocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
ouocdepe. O6mactu 6mocheps! u e€ cocras. XKuboe BeniectBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Onocdeprl. OcodeHHOCTH OHUoCchephl Kak riodalbHON
skocucTeMmbl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OMOreoXMMHUYECKHE IUKIIBI (yTiiepoia, a3oTa). PUTMuYHOCTH siBieHHM B Orochepe.

3oHanbHOCTh Onocdepsl. [lonsarue o Ouome. OCHOBHBIE OMOMBI CYILIHN: TYyH/Ipa, XBOWHBIE
jeca, CMEIIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIHU, CaBaHHbI, IyCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOPBSI. Kitumar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ GYyHKIUS SKUBBIX CHCTEM, OIIEHKa HMX PpECYpCHOro TMOTEHIHada u
O6rochepHbIX QYHKITHH.

JdemoHcTpaumuu

Hoptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azora B npupozae», «Kpyrosopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B npupone», «KpyroBopot Bojibl B IPUPOEY,
«OcHoBHBIE Omombl cymwmy, «Knumatudyeckue mosica 3emnn», «TyHnpay, «Taiiray,
«CMmemannbii  secy, «lllupokonmucTBennbii sec», «Ctenb», «CaBanHHay, «llycTbiHY,
«Tponmyeckuii mecy.

ObopynoBanue: repoapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUH )KHBOTHBIX.

Tema 11. UestoBeKk U oOKpy:Kamomias cpeaa

DKoJIoTHYeCKHe KpU3UChl M WX MpUYUHBL. Bo3neiictBue wyenmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeasl. OXpaHa BO3JyXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPONIOTEHHOE  BO3JCHCTBHE HA pACTUTENBHBIM M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U )KMUBOTHOTO MHpa. OCHOBHBIE MIPUHIMIIBI OXPAHbI PUpPOAbl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranudeckue caapl U 300JI0THYECKHE
HapKHy.

OcHOBHbIE TPUHIIUIIBI YCTOHYUBOTO Pa3BUTHS YeJIOBEUECTBA U MPHUPObL. PanmonanbsHoe
IPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUca
U €r0 BEPOSITHBIE NIOCIIEACTBHSI.

Pa3Butue METOJI0B MOHHUTOPHHTA pa3BUTHUSA OTAaCHBIX TEXHOTC€HHBIX
npoueccoB. Cucmemmoie UCCce008aHUs. nepexooa K pecypcocbepezaioujell u
KOHKYPEeHmMOCnocoonot  suepeemuxe. buonozuueckoe  pasnoobpasue  u  6uopecypcoi.
Hayuonanenvie ungpopmayuonnvle cucmemvl, obecneuugarowjue O0OCMyn K uHpopmayuu no



COCMOSIHUIO OMOenbHblX U008 u skocucmem. (OcCHOB8bI dKOpeaburumayuyu SKOCUCEM U
cnocob06 60pvobl ¢ buonospexcoeHusMU. Pekoncmpykyus MopcKux u HA3eMHbIX IKOCUCTIEM.
JleMmoHcTpanuun
Tabmuubel W cxeMmbl: «3arps3HeHre arMocdepbl», «3arpsa3HeHHe THAPOCchEpbI,
«3arpsizHenre mouBbl», «llapauxoBbiii  3ddexkT», «Ocobo oxpaHseMble NPUPOTHBIC
TeppuUTOpUN», «MoIeNn yIpaBIsIeMOro MUpPay.
Oo6opynoBanue: ¢hoTorpaduu oxXpaHsIeMbIX PaCTeHHH U )KUBOTHBIX KpacHoit kaurn Poccutickoi
®enepaunn, KpacHol KHUTH pErvMoHa.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUSA OOYUYaIOUTUMUCS
POrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPSIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBbI 110 OUOJOTHU BBIICIICHBI
CIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIPENICIICHUIO, HalUudue mMomueayuu X 00yu4eHu1o OMOJIOTUH, YeleHanpasieHHoe
pazéumue BHYTPEHHUX yOEXK/IEHUH JTMUYHOCTH HAa OCHOBE KJITFOUYEBBIX IIEHHOCTEH M UCTOPUYECKUX
TpaaiuUUi pa3BUTUS OHOJOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYaAIOLINXCS
PYKOBOJICTBOBATbCSI B CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH,
IPUCYIIMMU CHCTEME OMOJIOTMUECKOT0 00pa3OBaHUs, Haluuue Npasoco3HaHUs SKOIOTHYECKON
KYJIBTYPBI, CHOCOOHOCIU CMA8UmMb TIeNTN U CTPOUTD KU3HEHHBIE TITAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOSHUS TPOTrPAMMBI IO OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COITMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPA3BUTHUSI, Pa3BUTUS BHYTPEHHEW MO3WIIMU JIMYHOCTH, MATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U IPABOIMOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
YBaXXEHUsA, OEpeXKHOr0  OTHOMICHHMs] K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIUAM
MHOT'OHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAOLIEH Cpele.

JIn4HOCTHBIE PE3YNIbTATHl OCBOCHUS YUeOHOTO npeameTa «bruonorusy J0MKHBI OTpaxaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3WTHUBHBIX BHYTPEHHHX
yOeXACHH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIMpeHne KU3HEHHOTO OMBITa U OMbITa JESITEIBHOCTA B TPOIECCE pPean3allid OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOYy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX MpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MIPH CO3/IaHUMU YIEOHBIX MMPOEKTOB,
pEeNIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUH OMOJIOTHYECKUX SKCTIEPHUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TMO3UIIMI0O MO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU LEHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOIO BBIMIOJIHEHUS YYEOHBIX,
[IO3HABATEJIbHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOI'O OTHOLIECHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IE€ATEIIHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON MACHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuMHON, TOpAocTy 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53bIK U KYJIBTYPY, IIPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIECHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAMI0 U MAMITHUKAM [PUPOJIBI,
JocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OILICHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBIIGHHE U Pa3BUTHUE
0MOJ0ruM, TOHUMaHMsI 3Ha4€HUs1 OMOJIOTUH B [IO3HAHWN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaeiiHas  yOexAEHHOCTb, TOTOBHOCTb K CiIyXeHM0 M 3amuTte OredecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOIa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAILIUIO U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUECHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOJUTENSAM, CO3/IaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CEMEHHOMN XU3HU B COOTBETCTBUU C TPAJULIMIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHUE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHUIO B PAa3HBIX BUAAX HMCKYCCTBA, CTPEMIJIEHHME IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) pu3nyeckoro  BocnuTaHUs, (OPMHPOBAHHS  KYJABTYPHI  3/I0POBbSI M
IMOLMOHAIBLHOIO 0JIArOnoJy4us:

MIOHMMAaHKE U peau3alys 3J0pOBOro U 6€30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBUJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3nueckas aKTUBHOCTh), OEpEXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH MPaBUJ HHIUBHIYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYalUSAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEICTBUI M HENPHUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTros,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;

TOTOBHOCTb K  AKTUBHOM  JEATENIBHOCTM  TEXHOJOTMYECKOM M COLMAJIBHOU
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIbHO BBINOJHATH
TaKyl0 JA€SITEIbHOCTD;

UMHTEpEC K paznudHbIM chepam mpodeccrnoHalbHON e TeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BaHMIO HAa MPOTSKEHUH BCEH
YKU3HU;

7) 3KOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKH 11€JIec000pa3HOe OTHOIIECHHE K MPUPO/IEe KaK HCTOUHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;



MIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAaHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI1 OKPYKAIOILIEH CPEJIbl;

0CO3HaHME IJI00AJILHOTO XapaKTepa 3KOJIOIMYECKUX MPo0IeM U IyTel UX pPeLIeHus;

CIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble PU N3YUYEHUH OUOJIOTUH 3HAHHUS U YMEHHS
IPU pELIEHUU IMpoOsieM, CBA3aHHBIX C PAlMOHAJIBHBIM MPUPOIONOIb30BAaHUEM (COOIIIO/ICHHE
IIPaBWJI IIOBEJEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCHUCTEM, OnoCchephl);

AKTUBHOE HEIpUATHE ACUCTBUM, NMPUHOCALIUX BpEJ OKpPYXKAlOLEH IPUPOAHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE IOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUICHUS, JKOJOTHYECKOH KYJIbTYPBI, OIIbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
IIO3HABATEJIIBHON, KOMMYHUKATHBHOM M COLMAIBHOM IPAKTUKE, TOTOBHOCTH K Y4YacTUIO B
IIPAaKTUYECKON JeATEIbHOCTH SKOJIOTHUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEpLICHCTBOBAHNE  A3BIKOBOM U YUTATEIbCKOM  KYJIBTYpbl KaK  CpPEICTBa
B3aMMOJICHCTBUS MEXKY JHOAbMH U ITO3HAHUS MHUPA;

MOHUMaHHue crenupUKd OMOJIOTHU KaK HayKd, OCO3HaHHs €€ pojiu B (OPMHPOBAHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaroleM
MHUpe KaK O €IUHCTBE IPUPOAbI, YelOBeKa U OoOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsl COBPEMEHHOM LMBUIM3ALMU: 00eCTIeYeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YEIOBEUECTBA, MOMCKA IyTeH BBIX0JIa U3 II100aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoa K yCTOHUMBOMY Pa3BUTHUIO, palllOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUI B 1I€JIAX MOBBIILIEHUS 001en
KYJBTYpBl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMOil IpU N3y4eHUN OUOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHMs SBIICHUUN
OKpY’KAIOIIEr0 MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH, yMeHHe JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJIOTUYECKUE 3HAHUS ISl PELICHUS
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LEHHOCTU HaYyYHOW JEeSTENIbHOCTH, TOTOBHOCTh OCYHIECTBIISATh MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEILHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEPhIBHOMY OOpa3oBaHHI0 U CamMO00pa3oBaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTMHU.

METANPEAMETHBIE PE3YJIbTATDHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, HUCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



TEOpHsl, UCCIIe0BaHNe, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHe); YHHBEPCAJIbHBIE
yueOHble JeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00ECICUNBAIOIINE
(dopmupoBanne (YHKIHOHAIBHONM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHIMU OOy4aroIluxcs;
CIOCOOHOCTh o0y4aromumxcs HCI0JIb30BaTh OCBOCHHBIE MEXKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCalbHble y4yeOHble AECHCTBUS B IO3HABATENbHOH U
COLIMAJIbHON IIPAKTHKE.

B pesynbraTe u3yueHuss OHMOJOIMM Ha YpPOBHE CpelHero oomero oOpa3oBaHuUs Yy
oOyuatomierocst Oynyr copMHpOBaHBI MO3HABATEIbHbIE YHUBEpCAJIbHBIC ydeOHbIE JeiicTBuS,
KOMMYHHKAaTUBHbIE YHUBEpCAJbHbIE Yy4eOHble JEHCTBMs, pEryJISTHBHbIE YHHBEpCAJIbHBIE
yueOHbIE AEMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpeaMeTHbIe pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JIOJKHBI OTpaXkaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENTLHO (DOPMYITMPOBATh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBarh e&
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II7I HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUA (aHaJH/ISa,
CHUHTE3a, CpaBHCHMS, KiacCHU(pUKAIMU, OOOOIICHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATh UX XapaKTEPHbIE PU3HAKK, YCTAHABIMBATh CBSA3H C APYTUMU HOHSITUSIMHU);

OMpeeATh e ACATSIBHOCTH, 3a7aBas IapaMeTpbl M KPHUTEPUU HX JOCTHXKCHHSI,
COOTHOCUTH pesyanaTm JACATCIIBHOCTHU C IIOCTAaBJICHHBIMU LICIISAMMU,

HCIIOIb30BaTh OMOJOTUYECKUE TMOHATHS Ui OOBSCHEHHS (DAKTOB W SIBICHHUH KUBOK
HPUPOIBL,

CTPOUTH JIOTUYECKUE paCCYyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISABJISATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaCMBIX SIBJICHUAX, q)OpMYIII/IpOBaTI)
BBIBOJIBI M 3aKJTFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIIbHBIC Cpejj[CTBa JJIA HpC}ICTaBHeHI/IH CYHIGCTBGHHBIX CB$[3€I>1 158
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pazpabareiBaTh IUIaH pelieHus MnpoOJemMbl C  Y4ETOM aHalM3a  HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJIUHUPOBATh W BBINONHATH pPabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE TPU PEIICHUH )KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BIIQJIETh HABBIKAMH YY€OHO-UCCIIEI0BATEILCKOW U TTPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY METOJIOB
pENIeHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB TTO3HAHNS,

WCIIONb30BaTh PA3IUYHbIE BUIBl AEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIPETAINH, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B YYEOHBIX CHUTYyAIUSAX, B TOM YHCIIC MPHU
CO3aHUH YUEOHBIX U COI[MAIBHBIX TPOEKTOB;

(hopMHUpPOBATh HAYYHBIM THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMHUHOJIOTUEH, KITFOUEBBIMH
MOHSATUSMU U METOJAMU;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4ll B 00pa30BATEIbHON ICATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBS3M U aKTyalU3UpOBaTh 3aJayy, BbIABUTATh
TUINOTE3y €€ peIlIeHMs,, HaXOJUTh apryMEHThl Ui J0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;



AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEHIeHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIATH IIeJICHANPaBICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBUA B
npodeccuoHaNbHYIO Cpeay;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIBHYI0 M NPAKTUYECKYI0  00IacTH
JKU3HEACITEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJIEH, NpeIJararb OPUTMHAJIBHBIE IMOAXOJbl U PEUICHUs, CTABUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHbIX MCTOYHHMKAX MH(MOpMaMM (TEKCcTe yd4eOHOro mocoous,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pPa3lIUYHBIX BHJIOB U (HoOpM
IPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(GbopMynMpOBaTh 3anpochl M NPUMEHATh pa3IMYHbIE METOABI IPU IMOUCKE U OTOOpe
Ounonoruveckoi HHGOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

pUOOpeTaTh ONbIT HCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3INYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY MpeacTaBIeHUs OUOJIOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CPEJCTBA IpU paboTe ¢ OMOIOrHYEecKOi
uHpOpManrel: TPUMEHITh XUMHUYECKUE, (pU3MUecKrne M MaTeMaTH4eCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;

BJaJIeTh HaBbIKAMM pAacllO3HaBaHMS U 3aIIUTHl MHPOpPMALUH, HH(GOPMALMOHHON
0€30MacHOCTH JINYHOCTH.

OBJ1ajieHHe YHUBEPCAILHLIMA KOMMYHHKATHBHLIMH J€iCTBHSIMHU:

1) o0omenne:

OCYHICCTBJIAIT KOMMYHUKAIINHU BO BCEX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATh B JHUAJIOTC
WK JIMCKYCCHH TI0 CYIIECTBY 0OCYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH
CYKACHUA OTHOCHUTCIIBHO BBIITOJHCHUSA Hpe}lﬂal"aeMOI\/'I 3aaa4d, YUYUTBIBATb MHTCPEChI U
COTJTaCOBAHHOCTD TO3UIINI APYTUX YIACTHHUKOB JIHAJIOTa W JTUCKYCCHN);

pacrosHaBaTh HeBepOalbHBIE CPEICTBA OOINEHMsS, MOHMMATh 3HAYEHHME COLMATBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHS KOH(QJIMKTHBIX CUTYaIlMi, YMETh CMATYaTh KOH(DIUKTHI U
BECTH [IEPETOBOPEL;

BJIAJIETh PA3JIMYHBIMH CIIOCOOaMH OOILIEHUS W B3aMMOJCHCTBUS, OHMMATh HAMEPEHHS
JIPYTUX JIIOJACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(OpMyYIIMPOBATH CBOM BO3PaKEHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOI) TOYKY 3PEHHS C HCIIOIL30BAHUEM S3BIKOBBIX
CpEICTB.

2) COBMeCTHAsI 1esiITeJIbHOCTh:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHIUBUAYAIbHON pabOThI MpU
peneHn OMONIOTNYEeCKOi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS NPHU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH € Y4E€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,



MIPUHUMATh LI€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTABIIATH IUIAH JEHUCTBUM, PACHPENCISTH POJIU C YYETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pPe3yIbTaThl COBMECTHON pabOThI;

OIICHUBATh KAYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUN Pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLICHUBATH UAEU C MO3UMLUHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEAEHUE B PA3JMYHBIX CUTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Ogy1ajeHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU 1eiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MHPOOJEM M UX peIleHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUHN 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IOCTYNKAaX MO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESTEIbHOCTD, BBIBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATENbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITEJILHO COCTAaBJISATh IUIaH PELIeHUs IPOOIEMbI C YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paciupsaTh paMKHM y4eOHOro NpeaAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO LIMPOKOW HPYIUIMH B Pa3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MO3HABATENbHOMN pe(IeKCUU KaKk OCO3HAHMSI COBEPILIAEMBIX AEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCUU
JUIsL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX [IPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IMPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS cojep)aHus ydeOHoro mpeamera «buonorus» Ha
yriayOnéHHOM yYpOBHE OpPUEHTUPOBAHBI Ha obecrieueHne PO UIHHOTO
oOydenus obydaromuxcs ouonornu. OHU BKIIIOYAIOT: crieuuuecKkue sl OMONIOTHH HAyYHbBIE
3HAHWS, YMEHUS W CIOCOOBI JCHCTBUN MO OCBOCHHIO, MHTEPIPETAIMA M MPeoOpa3oBaHUIO
3HAHWMA, BUJBI JEATEILHOCTH MO MOJTYYCHHUIO HOBBIX 3HAHMN M UX MPUMEHEHUIO B PAa3TUYHBIX
yueOHBIX, a TaKXke B pEaNbHBIX JKU3HEHHBIX CcHUTyauusx. llpeameTHble pe3yabTaThl
MIPEICTABJICHBI IO TOAaM HU3YUEHHUS.



IIpenmetHble  pe3ynbTaThl OCBOEHUs  ydyeOHoro mpeamera «buonorus» B 10
KJlacce JI0JKHBI OTpaXarh:

c(OPMHUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTHM B CUCTEME €CTECTBEHHbBIX HayK, B
(OpMHpPOBAaHUN €CTECTBEHHO-HAYYHOH KAapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHPOIBI M
peleHny IpodJIeM palMoOHaIbHOIO IPUPOAOIOIb30BAHUS, O BKJIAI€ POCCUICKUX U 3apyO0eKHbIX
yUu€HBIX B pa3BUTHE OMOJIOTUH;

BJIAJICHHE CUCTEMOM OHMOJIOrMYecKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroliue
OMOJOrMYecKre TEPMHUHBI U TOHATUS (JKU3Hb, KJIETKAa, OpraHu3M, MeTaboJu3M, IOMEOcCTas,
CaMOpEryJIsIliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kierounas Teopus . llIBamna, M. llneiinena, P. Bupxosa,
XpPOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus: (H. . BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
HEpBOro MOKOJIEHUS, PACIIEIUICHUs, YUCTOThI TaMeT, He3aBUcuMoro Hacienosanus ['. Menpens,
TOMOJIOTMUECKUX PSAOB B HaciencTBeHHOM wu3MeHunBoctu H. W. BaBwiioBa), mnpuHUUIIBI
(KOMILIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMU METO/AMU HAYYHOI'O IMO3HAHHUS, UCIIOJIb3yEMbIX B OMOJIOTHYECKUX
UCCJICIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEpEeHNe, HaOII0AeHUE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYLUIECTBEHHbIEC MIPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PAcTEHUM, JKUBOTHBIX, YEJIOBEKA,
IPOLIECCOB JKU3HEAESTEIbHOCTH, NPOTEKAIOIMX B OPraHU3Max pacTeHUH, >KUBOTHBIX U
YeNoBeKa, OMOJIOTHUECKUX TPOLIECCOB: OOMEHA BEeUIeCcTB (METa0O0IN3M), PEBPAIICHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOro M reTepoTpo(HOro TUIOB MUTAHMS, (POTOCHHTE3a M XEMOCHUHTE3a,
MUTO3a, Me03a, raMeTOreHesa, IMOpuoreHe3a, MocTIMOPHOHATIBLHOTO PA3BUTHS, PA3MHOKEHUS,
UH/MBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHUE YCTaHaBIMBATh B3aMMOCBS3M MEXIY OpPraHOMJAMH KIETKH U MX (YHKLIHAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4eJIOBEKa M HX (QYHKUUAMH, MEXKAY CHUCTEMaMH OpPraHoB M MX
GyHKIUSAMHU, MEXAY JTanaMu OoOMeHa BEIIeCTB, ATalaMM KIJIETOYHOTO LMKJIA U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, JSTalaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TE€HOTUIOM U (DEHOTUIIOM,
deHoTuoM u pakTopamu cpeabl OOUTaHUS;

YMEHHE BBIABIATh OTIIMYUTENBbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HUCIIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY JUJIS I0Ka3aTebCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTHUYECKHUX TPYIIIL;

YMEHHUE peliaTth OMOJIOTMYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBS3U
MEXJy HCCIEeIyeMbIMH OHOJOTMYECKMMH TpOIeCCaMUd U SBJIEHUSMH, JeNlaTh BBIBOJABI U
IIPOrHO3bl HA OCHOBAHMH IIOJIYYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH JaOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOJII0IATh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIABUTATh THUIIOTE3bI, MPOBEPATh MX DSKCIEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJyYSHHbIE Pe3yJIbTAThl U JI€1aTh BBIBODI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJOTUU U
MeIUIMHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHUE OIICHWBAaTh JSTHUYECKUE aCIEKTHl COBPEMEHHBIX HCCIeIOBaHUNH B 00JacTu
Ouosornu M MeauUUHbl (KJIOHHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAalpaBIEHHOE
M3MEHEHNE TeHOMa U CO3JaHHe TPAHCTEHHBIX OPTaHU3MOB);



YMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BBIOOP OyayIier mpodecCHOHAIBHOM ACSITEIPHOCTH
B oOyiacTd OHWOJIOTHUH, MEIWIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBa,
MUIIEBOW IMPOMBIIUICHHOCTH, YIJIYOJIsATh TIO3HABATENIbHBIM WHTEPEC, HANpPABICHHBIA Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Hpodeccud W MNPOAOCIDKEHHE OHOJIOTHYECKOTrO
00pa30BaHUs B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATFHOTO U BBICIIIEI0 00pa30BaHHSI.

[IpeameTHpie  pe3ynabTaThl OCBOCGHMsI ydeOHoro mpeamera «bwomorumsi» B 11
KJlacce JI0JKHBI OTpaXarh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeJIOBEUeCTBa, a TaKXKe B PELICHUU BOIIPOCOB
PalMOHATIBHOTO TMPHUPOJIONIONB30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
npupoje, oOLIeCTBY, YENOBEKY, O BKIJIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIIAJIETh CUCTEMOM OMOIIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OMpPEICICHUS U
NOHMMAHUE CYIIHOCTH OCHOBOIOJAraloluMX OWOJIOTUYECKUX TEPMUHOB U MOHATUH (BUL,
9KocHucTeMa, Ouocdepa), Owomornueckue Teopur (dBosrOIMOHHAs Teopus Y. JlapBuHa,
CUHTEeTHUeCcKass Teopus 3Boitouun), yueHus (A. H. CeepuoBa — 0 HyTAX M HalpaBICHUSX
spostonnu, B.U. Bepnanackoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jk. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoacrsa K. M. bspa), npaBuna (munumyma lO. JIuOuxa,
9KOJIOTHYECKON MUpaMUIbl SHEPTHH ), TUIIOTe3bI (runote3a «mupa PHK» V. I'unGepra);

YMEHHE BJIaJ€Th OCHOBHBIMM METOJAaMH HAy4YHOI'O II03HAHUS, MHCIIOJIb3YEMbIMH B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W HJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCO0aMH BBISBIICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHMOTEOIIEHO30B, AKOCHUCTEM H
O6uocdepsl, CTAaOMIM3UPYIOIIEro, MABIKYIIETO W pa3pbIBAIOIIErO €CTECTBEHHOro O0TOopa,
AJJIONATPUYECKOr0 M CUMIATPUUYECKOT0 BUI000PA30BaHNUS, BIUSIHUS JABWKYILIUX CHJI ABOJIOLUN
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTIEHHOCTH OPTaHU3MOB K cpele OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBS3M MEXIYy IMpPOIECCAaMU 3BOJIIOLUH, JBIXKYIIUMHU
CHWJIaMH aHTPOIIOTe€HEe3a, KOMIOHEHTAaMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISBIATh OTJIMYUTENbHBIE TPU3HAKH HKUBBIX CHCTEM, HPUCIOCOOIIEHHOCTD
BUJOB K cpeae oOuTaHHs, aOMOTHYECKHX M OHOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM,
B3aUMOCBSI3€Hl OPraHU3MOB B COOOIIECTBAX, AHTPOIMOTCHHBIX U3MEHEHUI B AKOCHCTEMax CBOEH
MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
U CUMBOJMKY JUISl JI0KAa3aTeIbCTBA POJCTBA OPraHU3MOB pPaA3HBIX CHUCTEMATHMUYECKUX TPYIII,
B3aMMOCBS3M OpPraHU3MOB M Cpebl OOWTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHMs] MHOTOO0Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOABI U
YeJI0BEYECTBA;

YMEHHE pelIaTb OWOJIOTMYECKUE 3aJa4M, BBISBISATh MPHUUYMHHO-CIEACTBEHHBIE CBS3H
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCaMU U SIBJICHUSMH, J€JIaTh BBIBOJABI U
MIPOTHO3bI HA OCHOBAHUH MOJTYYEHHBIX PE3YNIbTATOB;

YMEHHE BBINOJIHATH JTAOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOIIIOIATh MpaBuia MpH
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THIOTE3bI, MPOBEPATh HUX OKCHEPUMEHTAIHHBIMH CPEIACTBAMHU,
bopMyupys 1eb UCCIeI0BaHMUs, aHATM3UPOBATH MMOJIYICHHBIE PE3YNIbTATHI U JIENIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Yy4EOHO-HCCIICOBATEILCKON paboTe Mo OMOJIOTHH, SKOJOTUU U
MEAWIIMHE, MPOBOIMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, W MYOJWYHO TPEICTABIATH
MOJTyYEHHBIE PE3YJbTAaThl HA YYCHUUECKUX KOHPEPEHIUSX;



YMEHUE OLEHHMBAThb THUIIOTE3bl W TEOPUU O MPOMCXOXKACHUM KU3HH, YEIOBEKA U
YeJOBEYECKHX pPAac, O MPHYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TII0OATBHBIX
W3MEHEHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccuoHanbHOM AeATeIbHOCTH
B o0macTh OHOJOTMM, SKOJOTUWH, NPUPOAONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJIOTHH,
IICUXOJIOTMM, BETEPUHAPUH, CEIbCKOTO XO35AHCTBA, MUIIEBOM IMPOMBIIIJIEHHOCTH, YIIyOIsTh
IIO3HABATENIbHBI MHTEpEC, HANpaBICHHbI Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIEH
npodeccun M TMPOJODKEHHE OHOJIOTMYecKOro o0pa3oBaHMs B OpPraHU3ALUSAX CPEIHEro
npo¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HaumenoBanue KonnuecTBo yacos DekTpoHHbIe (IUPPOBHIC)
/1| pa3aenoB u TeM (Beero Kontponbabie]|  [IpakTuueckue 00pa3oBaTeNbHBIC PECYPCHI
HpOrpaMMbl padoThI paboThI
1 ||buonorus kak 1 bubmuorexa [JOK
HayKa https://m.edso0.ru/7f413368
2 |’KuBble cCHCTEMBI 2 bubmuoreka [JOK
U MX M3y4YEeHHE https://m.edsoo.ru/7f413368
3 ||buonorust KieTKH 2 0.5 bubmmoreka [JOK
https://m.edsoo.ru/7f413368
4 | Xumuueckas 10 1 bubmuorexa [JOK
OpraHu3anus https://m.edso0.ru/7f413368
KIIETKU
5 ||CtpoeHue u 8 2 bubnunoreka [JOK
(GYHKIMH KIETKU https://m.edso0.ru/7f413368
6 {|O6meH BemecTB M || 9 1 bubmunorexa [JOK
npeBpaliecHe https://m.edso0.ru/7f413368
SHEPTUU B KIIETKE
7 ||HacmencrtBennas 9 0.5 bu6nmoreka [JOK
uHpopMaIus 1 https://m.edso0.ru/7f413368
peanusanus e€ B
KIIETKE
8 |PKusuenHslii ki | 6 1 bu6mmorexa [IOK
KJICTKH https://m.edso0.ru/7f413368
9 |[Ctpoenue u 17 15 bubnuorexa [JOK
byHKIIUU https://m.edsoo.ru/7f413368
OpPTaHHU3MOB
10 |[Pa3sMHOKeHHE U 8 15 bu6mmoreka [ITOK
pa3BUTHE https://m.edso0.ru/7f413368
OpPTaHHU3MOB
11|lenetnka — Hayka || 2 0.5 bubnnorexa [JOK
0 https://m.edso00.ru/7f413368
HACJICJICTBEHHOCTH
¥ U3MEHYMBOCTHU
OpPTaHHU3MOB

‘12H3aKOHOMepHOCTI/I H 10 H H 1 HBI/I6J‘II/IOTeKa LHOK
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Ne || HammenoBanue ‘ KonnuecTBo acos ‘ DneKkTpoHHbIE (IU(PPOBHIE)
/1| pa3siesnoB M TeM |[Beero Kontporbheie|  [Ipaktideckue 00pa3oBaTelbHBIE PECYPCHI
HpoOrpaMMBI paboTHI paboThI
‘ HHaCJIeI[CTBeHHOCTI/IH H H Hhttps://m.edsoo.ru/7f413368|
13 |[3akoHOMEpHOCTH 6 1 bubnuorexa [JOK
U3MEHYHUBOCTHU https://m.edsoo.ru/7f413368
14 |I'enetuka 3 0.5 bubmuoreka [JOK
YeJI0BeKa https://m.edsoo.ru/7f413368
15 ||Ceneknus 4 1 bu6mmoreka [JOK
OpraHM3MOB https://m.edso0.ru/7f413368
16 |[bruoTexXHOIOTHS 1 4 bubmuoreka [JOK
CHHTETUYECKas https://m.edsoo.ru/7f413368
ouosiorus
17 |[Pe3epBHOE BpeMs 1 bubnnoreka [JOK
https://m.edsoo.ru/7f413368
OBIIEE 102 0 13
KOJIMYECTBO
YACOBIIO
[TPOI'PAMME
11 KJIACC
Ne Hanmenosanne KonuuectBo yacos ‘ OnextpoHHEIE (TH(POBBIE)
n/mj| - pasnenoB M TeM  |[Beerg KonTtponeusie|| IIpaxTHueckue paboTh! 06pasoBaTelbHbIe pecypehl
) MPOrpamMMBbl PaBOTEI
1 |3apoxaenue u 4 bubnunoreka [JOK
pa3BUTHE https://m.edsoo.ru/7f413368
HBOJTFOIIMOHHBIX
MpEICTaBICHUN B
| ||6ronorum
2 |MukposBomronus u || 14 2 bubnuorexa [IOK
| ||e€ pe3ynbTaTh https://m.edsoo.ru/7f413368
3 |MakposBomtorus u | 6 bubnunorexa [IOK
| ||e€ pe3ynbTaThl https://m.edsoo.ru/7f413368
4 |Tlpoucxoxmenue u || 15 15 bubmuoreka [JOK
pa3BUTHE KU3HU HA https://m.edsoo.ru/7f413368
L |[Bemae
S |[[IpoucxoxaeHne 10 1 bubmuoreka [JOK
YeJI0BEeKa — https://m.edso0.ru/7f413368
| ||anTpomorenes
6 |DOxomorus — Hayka || 3 0.5 bubmmorexa [JOK
0 https://m.edsoo.ru/7f413368
B3aMMOOTHOIICHUSX
| |lopranusmoB u
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No Haumenosanue KonuuectBo vacos DnexTpoHHbIe (ITUPPOBBIC)
n/mj| - pasnenoB M TeM |Beerol[Konrponsibre| Ilpaktuueckie paboTht 06pasoBaTebHbIE PeCypChl
] HpOrpaMMbI paboThI
HaJ0pPTaHU3MEHHBIX
CHCTEM C
OKpYy>Karoleu
| |[cpenoii
7 ||Opranusmsl u 9 15 bubmmorexa [IOK
| |/cpena obuTanus https://m.edso0.ru/7f413368
8 ||[9kosorus BUIOB U 9 0.5 bubarorexa [JOK
| |[momynsrmii https://m.edso0.ru/7f413368
9 |[Oxomorus 12 0.5 bubnroreka [JOK
COOOIIECTB. https://m.edsoo.ru/7f413368
DKOJIOTHYECKHUe
| ||cucTemsr
10 |Brocdepa — 6 bubnunorexa LIOK
riobanbHas https://m.edsoo0.ru/7f413368
| |pxocucrema
11 |YenoBek u 6 bubnroreka [JOK
| ||oxpy»xatommas cpena https://m.edso0.ru/7f413368
12 |[Pe3epBHOE BpeMsi 8 bubnunorexa LIOK
| https://m.edso00.ru/7f413368
OBILEE 102 0 75
KOJIMYECTBO
YACOB I10

[TPOTPAMME
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