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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M070THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenuuu mnpenogaBaHus
yuebHoro mnpeamMera «bHoOTus» U OCHOBHBIX MOJOXKEHHN (herepaibHOi padoyeil mporpaMmbl
BOCITUTAHHUS.

VYueoOnsii npenMer «buomorus» yrimyonéHHoro ypoBHS usyudenus (10—11 xkmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cormacao mnonoxenusim OI'OC COO mnpodwiibHBbIe y4eOHBIC MpPEIMEThI, H3y4aeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM auddepeHnnanuu o0y4eHuss Ha ypOBHE CPEIHEro
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM,
CpeIHMM OOLIMM, CpelHUM NPOPECCHOHATBHBIM U BBICHIMM O0pa3zoBaHHeM. B To ke Bpems
KaX/IbIi U3 3TUX y4eOHBIX PEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
0o0pa3oBaTeNnbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJad, CBA3AHHBIX C MpodopueHTaiuei
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4YHOro 3HAHUS,
CBSA3aHHOTO C OWOJOTHEH, MEAUIIMHON, SKOJOTUEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosorus" naér mpeacraBieHue O LENIH U 3aJa4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, ONpeelsieT 00s3aTeIbHOe
(MHBapuaHTHOE) MPEAMETHOE COJAEp)KAHUE, €ro CTPYKTypHpPOBaHME IO pas3jieiaM U Temawm,
pacmnpenesenre o KiaccaM, peKOMEHYET [10CJIEJ0BaTEIbHOCTh U3yUeHHs Y4eOHOT0 MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBs3€d, JIOTHMKH Yy4eOHOro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MonOTHHM pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMUS,
Onmarojapst 4eMy IpPOCMAaTpUBAeTCs  HANpaBJIEHHOCTh Ha  TOCIEAYIOIlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOIO MBIIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpYy)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBanuiit ®I'OC COO Kk mIaHUpyeMBIM JHUYHOCTHBIM, METANPEIMETHBIM U HPEIMETHBIM
pesyibrataM o0y4eHHs U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHOM
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBeplIAET
Ouosnoruueckoe 00pa3oBaHKE B IIKOJE U OPUEHTHPOBAH Ha pacUIMpeHue U yriyOieHne 3HaHui
0o0ydJarommxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
IMOPHOIOTHN M OWOJIOTHH Pa3BUTHSI, TEHETUKH, CEIECKIIHMH, OMOTEXHOJOTHH, DBOJOIIMOHHOTO
YUEHUSI ¥ DKOJIOTHH.

N3zyuenne yuebnoro npenmera «buosorus» Ha yriayO0JieHHOM YpOBHE OPUEHTHPOBAHO Ha
HOJATrOTOBKY OOYyYaroIuXcs K TOCIEIYIONIEMY MOJIY4YEeHHIO0 OHOJIOrHyeckoro oOpa3oBaHUS B
By3aX W OpraHU3alUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro COAep)KaHUsS
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMUHM, MOJYYEHHBIX IMPH HM3YyYECHUH OOYYarOLIMMHUCS
COOTBETCTBYIOIIMX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOUIETo
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4aroT pa3BuTHE. Tak, pacIIMpeHbl U yriayOIeHbl



OMOJIOTHYECKHE 3HAHUS O PACTeHMSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YelOBeKa,
O0IIMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BAaTh KaK OPUEHTUPHI IS
nocienyoomero Beibopa mnpodeccun. BosMokHa Takyke MHTETpanusi OMOJIOTMYECKHX 3HAHHWHA C
COOTBETCTBYIOLMMH 3HAHUSAMH, TIOTYYEHHBIMU O0yYarOIIUMUCS TPU U3YYECHUH (PU3MKH, XMMHUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIM MOAXOAbI K H3yueHUio Ouonoruu. CoriacHo UM, HU3y4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOT'O YPOBHS OpraHU3alluy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJISPHOW M KIETOYHOW Ouojoruwy,
AMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CEJICKLIUH, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI HKOJIOTUU H
yueHue o 6uocdepe.

VYueOubiii npeamer «buonorus» npu3BaH 00ECHEUYUTh OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO00pasuu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONyJsSLuU, OHOLIEH03a, AKOCHCTEMBI, O BbLIAIOIIUXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTWH, MPHUKIATHBIX ACHEKTax
Ounonornyeckux 3HaHWH. /g pa3BUTHS W MOIAEp)KaHUS WHTEpeca 0O0YJaromuxcss K OMOJIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COJIEPKaHUU MPOTrpaMMbl 1O
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
obOnactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTMYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriiyOJEHHOM YpPOBHE — OBJIAJICHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpTraHU3aIllMM JKUBBIX CHUCTEM
pa3HoOro paHra M MpUOOpEeTEeHHEe YMEHHUI UCIIONb30BaTh ATH 3HAHH B (JOPMHUPOBAHUHN WHTEpeca
K omnpeneneHHoi o0sactu mpodecCHOHATILHON NEATebHOCTU, CBA3aHHOW ¢ OWOJNOTHeH, WiIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTikeHue 1eiau u3ydeHus: yuyeOHoro mnpenmera «buonorus» Ha yriryOa€éHHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHME OOYyYaroIIMMHUCS CHUCTEMbl OHOJIOTMYECKMX 3HaHMHA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, IMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX M IpaBHIIaX,
COCTAaBIIIIONINX  COBPEMEHHYIO E€CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOSHHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOIMYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOrHH;

O3HaKOMJICHHE  oOydJaromuxcs €  METOAaMU  TO3HAHUS  KMBOM  TPUPOABL:
UCCIIEI0BATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUU Pa3BUTHUS, TCHETUKU U CEJIEKLUU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMONIOTHH,  TMAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B Mpupojae (HaOmoaeHue, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHHUE);



OBJIaJiIcHUE OOYYaIOIIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJIOTMM M COLHUAIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU IPOOJIEMaMH YeJIOBEYECTBA; OICHMBATH ITOCIIEACTBUS
CBOCH JeATENPHOCTH IO OTHOIIEHUIO K OKpY)KaIoLled NpUpOAHOIl cpenae, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXAIOUIMX JIIoeH; OOOCHOBBIBAaTH U  COONIOAATH  MEPBI
npoduIakTUKu MHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEACHUS B MPUPOJE U oOecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIUAWHBIX CHUTYyalUsX MPUPOIHOIO U
TEXHOICHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OuoJjoruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUAMU M COBPEMEHHBIMU HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pemaeMbpIMi €10 MTPoOJIeMaMy, METOJOJIOTHEe OWOJOTHYECKOTo HCCIEeIOBaHUS, MPOBEIACHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pElIeHUs OHOJNOTMYECKUX 3a7ad, MOJETUPOBaHUS
OHOJIOrH4YecKiX 00BEKTOB U MPOIIECCOB;

BOCIHUTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIIEHMsS K JKUBOM MPHUPOJE B LEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, Te€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJNbTyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

npruobOpeTreHne 00y4JaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(coOnroenne mpaBWJI TOBEACHHS B MPHUPOJE, OXPAaHBI BHIOB, AKOCUCTEM, Ouocdepsi),
COXpPaHEHHHU COOCTBEHHOI'O 370POBBSI U 3[0POBBSl OKPYXKAIOUIMX JroAeH (COOMIOaeHUs Mep
npodunaktuku  3a0oneBaHuii, oOecriedyeHne  OE30MACHOCTH  JKU3HENCSATENbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN M YMEHUH B MIOBCEITHEBHON KU3HU;

CO3/laHME YCJIOBUH JJIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMHUCA HHIAMBHYyaTbHON
0o0pa3oBaTeNbHON TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy HpodhecCHOHATEHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUM C WHIWBUAYAIbHBIMA WHTEpECAMHU W MOTPEOHOCTIMHU
peruoHa.

OO01iee ymMcliO YacoB, OTBEACHHBIX Ha W3yuyeHUE OHOJOTMU Ha YriayOJIEeHHOM YpOBHE
cpenHero o6miero obpa3zoBaHusi, cocraiser 272 dvaca: B 10 kmacce — 136 yacor (4 uaca B
Heneno), B 11 kimacce — 136 yacos (4 yaca B HEJEIIO).

Ot6op oOpraHm3alMOHHBIX (QOpM, METOJOB U CPEACTB OO0ydeHuss OUOIIOTHUH
OCYILECTBIISICTCS C YUETOM CHEHU(PHUKH €ro CoAepKaHUs U HANpaBIEHHOCTH Ha MPOJOJIKEHHE
OMOIOTHYEeCKOr0 00pa3oBaHUsI B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0YyYEHMHM OHOJIOTMM Ha YIiayOJIEHHOM YpPOBHE SBIISETCS
MpPOBEJCHUE J1aOOpaTOPHBIX M TMpakTHUeckux pabdor. Takke ywyacTtue oOydarmmxcs B
BBIMIOJIHEHUH  TPOEKTHBIX U y4eOHO-HUCCIIEJIOBATENICKUX  paboT, TeMaTuka KOTOPBIX
OTIpeNeNAeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBHUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIIEIECHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBoi arrecramuu (I'A).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMM mpoOiembl. DyHpaameHTandbHbIC, NPUKIATHBIE U
MOVCKOBBIEC HAYYHBIEC UCCIIETOBAHMS B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonormeid. 3HaueHHWEe OHONIOTMHM B IMPAKTHYECKON
JESATEIIbBHOCTH YEJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBI.

JdeMoHcTpannmn

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmumel u cxembl: «CBsI3b OHMOJIOTHUHU C APYTUMHU HayKaMu», «CHcreMa OMOJIOTHYeCKIX
HAYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €IHHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOXHOCTh U YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHMU3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
M3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIA, TKaHEBBIN,
OpraHNU3MEHHBIM, MONYJIILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B *KUBbIX cucteMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kusnb kak popma cymiectBoBaHusl MaTepu. Hayku, uzydaromiue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

W3ydeHue >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenue, usmepeHue,
AKCIIEPUMEHT, CUCTeMaTu3alus, wMertaaHanu3. lloHsTME O 3aBUCUMON M HE3aBUCUMOM
nepemeHHoil. [lmanupoBanue skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsaTue BEIOOPKU U €€ JO0CTOBepHOCTh. Pazopoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH IOJIYUEHHBIX pe3yslbTaToB. [IpHunHbBI HCKaXKE€HUsI Pe3yNbTaTOB KCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKM JKU3HU», «bHOJOrHMYecKkre cucTteMbly,
«CBolicTBa )XKMBOM MaTtepun», «YpOBHHU OpraHU3ALMH KUBOU MPUPOIb», «CTpoeHUE )KUBOTHOM
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTeMBl OpraHOB  YEJIOBEUECKOTrO  OpraHu3May,
«buoreonieno3y», «buocdepar, «MeToabl U3YUIECHUS KUBOU MPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUH, H3MEPEHNUH,
HKCIIEPUMEHTOB.



IIpakTnueckass padora «licronap30BaHUE Pa3IMYHBIX METOAOB MPH HU3YUYECHUHU >KUBBIX
CUCTEM.

Tema 3. buosnorus KjeTrku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULIA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoabl MOJEKYISIpHOM M KJIETOYHOM OMOJNIOTMU: MHKPOCKONHMS, Xpomarorpadus,
anekTpodope3, MeTOJ MEUYeHbIX aToMOB, AudQepeHHHanbHOE LEHTpU(YTrupoBaHUeE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue ukcuposannvix Kiemox. DIEKTPOHHAsT MUKPOCKOIUS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcuznennoe) usyyeHue Kiemox.

JleMoOHCTpaLuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. l1IBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTUSA METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIIPENApaTbl PACTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anekrpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe€ B CTPYKTYPUPOBaHUM KJIETKH, TEIUIOPETYJISLUU.
MuHepanbpHble BEILECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiiekyibl. IlepBuuHas cTpykTypa Oenka, menTHHas
CBs3b. BTopuuHnas, TpeTn4Has, 4eTBepTUYHas CTPYKTYypbl. [leHaryparus. CBoiicTBa O€JIKOB.
Knaccugukarus 0enkos. buonorunueckue GyHkuu 6enkos. [lpuonut.

VYrneBonbl. MoHOcaxapubl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTpPOEHUss U (U3MKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue QyHKuun
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aunujaos.
Tpurnunepunasl, Gochoaunuibl, BOCKH, cTepouibl. bruonornyeckue ¢pynkuun aunuaos. OOmue
CBOWCTBA OMOJOrMYECKMX MeMOpaH — TEeKy4yecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenune HyknenHoOBbIX KuCiIOT. HykneoTumasl.
[Tpunuun xommuiementapHocTtH. IlpaBmio Yapragda. Crpykrypa JIHK — nBoitHas crimpaiis.
Mectonaxoxaenue u ouonornueckue ¢pyuknuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenne monekyinbl AT®. Makpoasprudeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (QYHKIUU B KJIeTKe. [[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE HCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMOINIeKyl. Mooenupoganue cmpykmypvl u QyHKYui
buomonekyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti cunme3s 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.



JleMoHCTpauMu

[Hoptpertsr: JI. [oaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

Muarpammsl:  «PacnpenencHue XUMHUYECKHX OJJIEMEHTOB B HEXHMBOM  IIPUPOIE,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLA XMMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemecrBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOWH MONEKynb», «CTpoeHHe MOJEeKyd yriaeBoAoB», «CTpoeHHE MOJIEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MoeKyiIbl ATD».

Ob6opynoBaHue: XMMHUYECKas Mocy1a 1 000py10BaHHE.

JlaGopaTopHnas pa6ora «OOHapyxeHue OEJIKOB C IOMOIIBIO KAUECTBEHHBIX PEaKIUil».

JlaGopaTopnas padora «/ccienoBanue HYKJICHMHOBBIX KHCIIOT, BBIIEICHHBIX M3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

Tumbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTYypHO-(YHKIHOHAJIbHbIC
00pa30BaHUs KJIETKH.

Crpoenue mpokapuoTHueckod kieTku. Kietounas crTeHka OakTepuil U apxeil.
OcoOeHHOCTH CTPOEHUs TeTepoTpo(HOI U aBTOTPOGHON MPOKAPHUOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuyeckoil MeMOpaHbl. TpaHCIIOPT BELIECTB uepe3
M1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). Ilomynponumaemocts MeMOpansl. Pabota
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLUTO3, parounTo3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa 1 (yHKIIMU KJIETOUHOM CTEHKH pacTeHHi, TpHOoB.

[Murorasma. Lluro3ons. Llurockener. JBmkeHue nurtoriasmbl. OpraHoubl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JI1C), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHe W (yHKUUU. B3auMocBs3b OAHOMEMOpAHHBIX OPraHOWIOB KIETKH.
CrtpoeHue TrpaHylIsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6enkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [Imankuil  (arpaHyssipHBbI)
sHJI0MIa3MaTHYeckuii petukynyMm. CekperopHast (GyHkuus anmapara [omnbmaxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I o1v0xcu. TpaHCHIOPT BELIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUM, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHH W TUiacTuj. [lepBuuHBIE, BTOPUYHBIE W CIOXHBIC TUIACTHIBI
(OTOCHUHTE3UPYIOUINX JYKapHOT. XJIOPOIUJIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranouas! kieTkd CTtpoeHne u (yHKIMU HEMEMOpaHHBIX OpTaHOUIOB
kiaeTku. Pubocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHogbie
Mukpogpunamenmsi. MBIIIEUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KIEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrTpoeHHe M JABWKEHHME JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.



Snpo. OGonouka siapa, XpOMaTUH, KapHoIIa3Ma, SAPBIILIKH, UX CTPOCHHE W (YHKIIHH.
Snepubliii GenkoBblii MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBI. Junamuxa s0epHou
o0bonouku 8 mumose. Aoepuwviii mpancnopm.

Knerounsle  BkitoueHusi. CpaBHMUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOM ).

JdemoHcTpauMu

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

Tabmumpl 1 cxembl: «CTpOEHHE JSYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KIIeTKN», «CTpOeHUE pacTUTENbHON KiIeTKn», «CTpoeHne MUTOXOHIpUN», «Sapoy, «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O0opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUaIbHBIX KJIETOK.

JlabopaTopnasi pabora «l3ydueHue cCTpoeHUs KIETOK Pa3IMYHbIX OPTraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnasi padora «/ccnenoBanue mia3Moin3a U JACMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AcCCUMMIISIHS ¥ JUCCUMIIIALUS — IBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIK ®  TeTepoTpo(dHBIA. YyacTue KHUCIOpoAa B  OOMEHHBIX  IpOIEcCax.
OHepretudeckoe oOecrneuenue kietku: mpespamienne ATdD B  0OMEHHBIX IpoIEccax.
@DepMeHTAaTUBHBIN XapakTep peakluid KIETOYHOTo MeTabonu3ma. DepMeHThI, X CTPOCHUE,
cBoiictBa W MexaHusMm peiictBus. KodepmeHntsl. OTnuuus (epMEHTOB OT HEOPraHHMUYECKUX
KaTajau3aTopoB.  benKu-akTUBAaTOpel HW  OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTHU
(bepMEHTAaTUBHBIX PEAKINil OT pa3NIUYHBIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueennvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponb xyoporactoB B mporuecce porocunTe3a. CBeToBas U TEMHOBAs
dazpl. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULIHPYIOIIHNE
OakTepuH, xKeae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuH. 3HaU€HHE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoKeHHsS U UX HCIIOJIIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMH M BO30YAUTENTH
Oose3Hel.

AspoOHBIE OpPraHW3Mbl. JTambl YHEPreTHYECKOTo oOMmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOpPOAHOE pACUIEINIEHUE TIIOKO3HI.

buonorunueckoe okuciaeHHE, WU KJIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxuciaurenbHoe (GochopuimpoBaHHE.
Ounepeus membpannoz2o epaduerma npomonos. Cunwmes ATD: paboma npomomnuou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHa’POOHBIM.
D hHEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JleMoHCTpaLun



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

Tabmumer 1 cxembl: «DOTOCHHTE3», «JHEpPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenue pepMeHTay, «XEMOCUHTESY.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pyJOBaHUE JJISl IPUTOTOBJICHUS ITOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

Jladoparopnasi pabGora «/3yueHune KaTATUTHYECKOW aKTHBHOCTH ¢GepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanasbl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknuu marpuyHoro cuHresa. [I[pyHIUI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsanms HaciaeAcTBeHHOM WHQopManuu. ['@HeTHYeCKWil KOJ, ero CBOMCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. [IpuHUUMIIBI TpaHCKpUNIIMKM: KOMIUJIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsmus u e€ arambl. Yyactue TpancrnoptHeix PHK B OuocmHTese Oenka. YcioBus
ouocunTe3a 6enka. Koguposanue amuHokucnot. Pois pubocom B GnocuHTE3€e OEmKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y MPOKapuoT U
JyKapuoT. Perynsnusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvle mexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynsius 0OMEHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupychl — HekiieTouHble ()OPMBI KU3HU U OONMUTaTHBIE Mapa3uThl. CTPOEHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, pPETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeporcaujux
supycos, PHK-cooepaicawux supycos, bakmepuoghacos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHbie 3a0oneBaHus 4enoBeka, KHBOTHBIX, pactenmid. CIIMJ], COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TIPOOJIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumpt w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koa», «Bupych»,
«baxrepuodarm».

IIpakTuyeckas padora «Co3gaHue MOJIETU BUPYCa.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. MuHTepdaza u muro3. OcoOeHHOCTH
mpoleccoB, mpotekaromux B uHTepdase. [logroroBka kietku k Aenenuto. [IpecuHreTndyeckuit
(TTOCTMUTOTUYECKUI), CUHTETUYECKHH M TMOCTCHHTETUYECKUN (MPEMUTOTHUECKUI) MEPHUOIBI
uHTEP(PA3HI.



Marpuunbii  cunre3 JHK — permmkanus.  [lpunnunser  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUIAPAJLIENBHOCTh. MexaHu3m
perummkauuu  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  Teliomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. JMIUIOMAHBIA M TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruynsie XpoMocoMsl. 11010BbIE XPOMOCOMBI.

Jenenne kietkn — muro3. CTaguum MHTO3a M MPOUCXOIAUIME B HUX IpoLEecChl. TuIb
muto3a. Kapnokunes n nurokunes. buongornueckoe 3Ha4eHHE MUTO3A.

Perynsauuss mMutoTHMUeckoro mnMiia kietku. I[Iporpammupyemas kierouHas rubenp —
aroInTos.

Knerounoe si1po, XpoMocombl, (QYHKIIMOHAIBHAS TeHOMUKA. Mexanusmvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JleMoOHCTpaL U

Tabmuupbl 1 cxembl: «OKU3HEHHBIM LUK KIETKW», «MuTo3», «CTpOE€HHE XPOMOCOM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIIpenaparhl: «MHUTO3 B KIETKaxX KOpelIKa
JTyKay.

JladopaTropnas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

Jladboparopnasi padora «HabGmoneHnne MuTo3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GpyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HEIACATENbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OAHOKJIETOYHbIE IPUObI, OJTHOKJIETOYHbIE BOJOPOCIH, Jpyrue npoTucThl. KornoHuansHbIe
OpraHu3MBl.

B3anMocBsI3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacreHuidt. Tumel pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAas, MOKPOBHas,
IpOBOAsIIAs, OCHOBHasA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKUUH U pacrloiIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM SKMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKAHEW: DIMUTEIUAJIbHASA,
COEJMHUTENIbHAs, MbllIeyHas, HepBHasi. OCOOEHHOCTH CTpPOeHUs, QYHKUUH M pacHOIOKEHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
’KMBOTHBIX U 4yenoBeka. OyHKIIUU OPTaHOB M CUCTEM OPI'aHOB.

Onopa Tena opranu3mMoB. Kapkac pacrtenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHU ckeneT. CTpOeHHE U TUIIbI COEAMHEHUS
KOCTEH.

JIBikeHue opraHu3MoB. J[BUXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PACTEHMH: TPONU3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX dKHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.



ITntanue opranusmos. IlornonieHre BOABI, YIIEKUCIOrO ra3a ¥ MAHEPAIBHBIX BEILECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE IUIICBAPCHUE.
[TuTanne NMO3BOHOYHBIX >KMBOTHBIX. OTHENbI NMUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHbie
’kenesbl. [InmmeBapuTenbHas cucTeMa 4eloBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBOTHBIX. [{uddy3us razos yepes
HOBEPXHOCTh KieTkHU. KoxkHoe npixanue. [lpIxaresnbHas MOBepXHOCTh. JKabepHoe M néroyHoe
ApIXxaHue. JIpIXaHue ITO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTeiabHas CUCTEMa 4eloBeKa. MexaHusm
BEHTWISALMM JIETKUX Y IITUL U MIIEKONUTaoIMX. Perymsiuus apixanus. JpxateabHble 00bEMBI.

Tpa"cnopT BelEeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy KUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOcHas cucrema
NIO3BOHOYHBIX KMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOEHUS  KPOBEHOCHOM  CHCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsmus.

Breinenenue y opranuzMoB. Beigenenue y pacteHuil. BeineneHue 'y  KMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblaeneHus. @OunbTpanms, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BblAeIeHUs. CBs3b MOJOCTHU TeJla ¢ KPOBEHOCHOM
U BBLICIUTENBHOW CUCTEMaMU. BplieneHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenne u pyHKkunonupoBanue Heppona. OO6pa3zoBaHne MOYH y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allUTa y OAHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuii U
LUCTBI MPOCTEUIINX. 3aIUTa Yy MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHONW U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI M MX IPOM3BOJHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. MmmyHHas cuctema uenoBeka. KIeTouHbli M T'yMOpajJbHBIH HMMYHUTET.
Bpoxnénublii ©M  NpHOOpPETEHHBIM  crienupHUUecKuil UMMyHHUTET. Teopus KJIOHAJIbHO-
cenexktuBHOoro uMMmyHurera (I1. Dpnux, ®@. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M peryisiMs 'y OpraHu3MoB. Pa3ipakxuMoOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u pediaekTopHas perymsuus y KUBOTHbIX. HepBHas cucrema u eé
OTJEeNbl. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.

I'yMopasibHass peryisinvs ¥ SHAOKPHHHAs CUCTEMa >KMBOTHBIX M 4YesoBeka. JKenmessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBue TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHIOKPUHHOU cucTeM. [ mmoramamo-runodusapHas cucrema.

JleMoOHCTpaLun

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIHY,
«bakrepun», «Ipocreiimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucTteMbl OpraHoB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpOCHHE HACEKOMBIX», «TKaHM pacTeHH»,
«KopneBbie cucrempl», «CtpoeHue credns», «CTpoeHHe IUCTOBOM miacTUHKWY, «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucteMa», «KpoBeHOCHas cucrtemay,



«/IpixatenpHast cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucremay,
«BpiaenurenbHas cucreMa», «DHIOKpPHHHAs cucTteMay, «CTpoeHue Mplb», «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHui», «KpoBEeHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruzips», «CTpoeHHE IIaHapun», «BHYTpeHHEE CTPOEHME J107KIEBOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkwn», «HepBHas cucrema
npecmbikaonmxcs», «HepBHas cucrema nrTun», «HepBHas cuctema MIIEKONMTAIOLIMX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MHUKpOIpenapaThl TKaHeH, paKOBUHBI MOJIJIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KHUBBIE
HK3EMIUIAPBl KOMHATHBIX PACTEHHM, repOapuu pacTeHUI pa3HbIX OTAENOB, BIAXKHBIE IPETapaThl
KHUBOTHBIX, CKEJICTHI T0O3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHuE sl JIEMOHCTpAlUM [IOYBEHHOIO M  BO3AYIIHOIO IHMTAaHUA PACTEHUH,
pacuierieHus Kpaxmaia u OenkoB 1oJ JeiicTBueM (epMEeHTOB, OOOpYIOBaHUE IS
JIEMOHCTpAILIMU OIBITOB IO U3MEPEHUIO KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JIBYDKEHUH, MOJIENIN TOJIOBHOT'O MO3Tra pa3IMyHbIX KHUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

JlaboparopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlabopaTopnas padora «/3yueHnue opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrioyoe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibl
0ecIoI0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIIHS, (PparMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pa3zmHoxkenue. IlonoBble kieTku, uiau ramersl. Meio3. Cragum Meiio3sa.
[ToBenenue xpomocom B meino3ze. Kpoccunrosep. buonoruueckuii cMpica Meiio3a M MOJIOBOTO
nporecca. Meilo3 u ero MecTo B JKU3HEHHOM IIMKJIE OPraHU3MOB.

[TpenzaponpimieBoe  pasButue. lameroreHes y JkMBOTHBIX. IlosoBele  kenessl.
OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CnepmaTorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omiog0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKMBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIIOTHs — HayKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [pobineHue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTH JPOOJIeHUs MIIEKOMUTAIOMUX. 3apOJIbIIIEBbIE JUCTKU (TacTPyJISALM).
3aknajKka OpPraHOB W TKaHEeW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiHMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apojbla (dIMOpHOHANBHAS MHAYKIMS). 3aKkjiajka IUlaHa CTPOEHUS
KUBOTHOTO Kak pe3yJbTaT HWEpPapXWUYECKUX B3aWUMOJCHCTBUM TeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHanpHbI mepuoj. Ilpsmoe u Hempsimoe
pasBuTHe. Pa3Butue ¢ Meramopdo3oM y O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOTO U HEMPSMOIO Pa3BUTHSL, UX PACIPOCTPAHEHUE B MPHUPOAE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Cragum
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.



Pasmuoxxenne u passutue pacteHuil. ['amerodutr m cmopodut. Meito3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBanue cmop B Imporecce Meiosa. ['ameToreHes y pacTeHMH.
OmnogoTBOpEHHE M pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. J[BONHHOE OIUIONOTBOPEHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHu3MBI pEryisiuy OHTOIE€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpauMu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmunpl u cxembl: «BereratuBHOe pazMHOKeHUE», «TUIBI OECTIONOro pPa3sMHOKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHHE »HBIVIEHBI», «Pa3MHOXEHHE TUAPbBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMATO30HIa»,
«OCHOBHBIE CTaJuMu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHe», «Pa3BuTHe MailcKoro
Kykan, «PasButue capaHum», «Pa3BuTue JIATyIIKW», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHHEe CeMsH OJHOAOJIBbHBIX M JBYAOJIBHBIX PAacTeHUN», «KU3HEHHBIH LHKI
MOpPCKON  KamycTbl», <«JKW3HEHHBII LHMKI MXa», <OKW3HEHHBI LUK [anopOTHUKAY,
«KU3HEHHBIN LUKII COCHBDY.

O6opynoBaHue: CBETOBOH MUKPOCKOI, MHUKPOIIPenapaTsl SMIIEKJIETOK U CIIEPMAaTO30UI0B,
Mozeib «L{uKi1 pa3BUTHS JIATYILIKI Y.

Jladboparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apOJABIIIEH TO3BOHOYHBIX
JKUBOTHBIX.

JlaboparopHasi padora «CTpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi cTaHOBJIEHHUS W Pa3BUTHs T'€HETUKH Kak Hayku. PabGotel I. Menpens, I'. ne
@®puza, T. Moprana. Posib oTeuecTBEHHBIX Y4Y€HBIX B pa3BUTHM reHeTHkH. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHBIE
TeHBbI, albTEPHATUBHBIC TPHU3HAKH, JOMHUHAHTHBIH W PEIECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4Mcras JIMHUSA, THOpuAbl, reHoTul, (eHoTun. OCHOBHBIE METOIbl T€HETHKU:
TUOPUAOIOTHYECKHM, TUTOTOTUIECKHI, MOJIEKYIISIPHO-T€HETUIECKHIA.

JleMoHCTpanun

IToprpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmune! u cxeMbl: «MeTobl TeHETUKHY, «CXEMBbl CKpEIIUBaHU».

JladopaTopnasi padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHU».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBeiii 3akoH Menaens — 3aKkoH eIUHOO0Opasus
ruOpusioB mepBoro nokojeHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTMOPUIHOTO CKpenmBanus. ['nunoresa
YUCTOTHI TAMET.

AHanu3upytoniee  ckpeuuBaHue.  [IpoMexyTouHBI ~ XapakTep — HAacleJOBaHUS.
Pacmennenne npu3HakoB IPY HEMTOJHOM JOMUHUPOBAHKH.



JurnOpumnoe ckpenmBanue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuernneHHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HacleI0BaHHE
T€HOB, HAPYLICHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MEXaHU3M OIpEAEIeHUs Iosla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHblii M reTreporaMeTHbld MoJ. ['eHeTnyeckass CTPYKTypa HOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CIEIUIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHass cucrtema. llineloTponusi — MHOKECTBEHHOE [EHCTBHE TEHA.
MHoOXeCTBEHHBIN aienu3M. B3aumonelicTBue HeauleabHbIX TIeHOB. KoMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTMYECKUN KOHTPOJIb PAa3BUTHUS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKKe
(U3UOTOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (yHKUuH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aUMOACUCTBUS «XO3SIMH — TApasuT» U «XO3SUH —
MUKpoOnom». ['eHeTHUecKre acreKThl KOHTPOJIS U U3MEHEHUsI HacleJACTBEeHHON nHpopManuu B
MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpannmn

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

Tabmuubr u cxemsl: «IlepBeiii 1 BTOpoii 3akoHBI Menaens», « Tperuii 3akon MeHnemnsy,
«AHanmu3upymollee ckpeuuBanue», «HenomaHoe nomuHupoBanuey, «ClemIeHHOE Hacle0BaHNe
NpU3HAKOB y Apo3oduisy, «I'eHernka nona», «Kapuorumn yenosekay», «Kapuorur apo3oduis,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBue reHoBY.

O6opynoBaHue: MOAENb AJsl JAEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi THOPUAOB MEPBOrO
MOKOJIEHUS] U PACLICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHUS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLUEIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunar.

IIpakTnyeckass padora «l3ydeHue pe3yabTaTOB MOHOTMOPUIHOIO CKPELIMBaHUSA Y
IpO30(UIBI».

IIpakTnyeckas paGora «/3ydeHue pe3yiabTaTOB JAUTHOPUIHOIO CKPEIIMBAaHUS Y
JPO30(UITBIY.

Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuna u cpenbl npu ¢GopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHbIE NpPHU3HAKUM. Buapl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTh. Ponb cpeapl B (GOpMUPOBaHUM MOIUGMUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanmoHHas kpusas (B.
Horanucen). ColicTBa MOIM(UKAIIMOHHON H3MEHUYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOMCTBAa T€HOTUIIMYECKOW W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KomOuHnaTuBHass M3MeHYMBOCTh. Meil03 U MOJIOBOM Mpoliecc — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTU. PoJIb KOMOMHATHBHOM U3MEHYMBOCTH B CO3JJaHMM F€HETUYECKOT0 pa3HOo00pa3us
B IIPEJIENax OJJHOTO BU/A.

MyTtanuonHass M3MEHYUBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHble W UWHAYLIUPOBAaHHbIE MyTalMH. SjepHble W LUTOMJIA3MAaTHYECKHE MYTaIUH.
ComaTtnueckue W 1oOJOBble MyTauuu. lIpuymHBl BO3HUKHOBEHHUS MyTanuid. MyTareHbl U UX



BIMSIHHE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOIO MpoLecca. 3aKOH FOMOJOTHYECKHX
psinoB B HaciencTtBeHHoW usmeHunBoctH (H.M. BaBuiioB). BHesjepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

OnueceHemuxa u 35NUSEHOMUKA, POIb INUSEHEMUYEeCKUX (aKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOB.

JdemMoHcTpauMu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel U cxembl: «Buasl u3MeHUHMBOCTHY, «Moau(UKAMOHHAS H3MEHYHBOCTHY,
«KomOuHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OminogorBopenue»,  «['‘eHeTnyeckue
3a00JieBaHUs YelloBeKa», «Buapl MyTanuii».

OOGopynoBaHue: >KMBbIE U TepOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(ororpadun) )KUBOTHBIX C PA3TMYHBIMHA BUJAMHU H3MEHUYUBOCTH.

JlaGopaTopnasi padora «McciaemoBaHuE —3aKOHOMEPHOCTEH  MOAM(HUKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax)m.

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuorun uenoBeka. MexayHapogHasi NporpaMMa HUCCIEIOBAHMS TI'€HOMa 4YeJIOBEKa.
MeTobl U3YYCHUS TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUM, OJM3HEIOBBIN, IUTOTCHETHICCKHIA,
MONYJISIUOHHO-CTATUCTUUECKUH, MOJIeKyJIsipHO-TeHeTnYeckuii. COBpPEMEHHOE OmpeesieHre
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITMPOBAHUE, B TOM YKCIIe€ ¢ moMolbio [T1P-
anaymza. HacnencrBennsie 3a00seBanus yeioBeka. [ eHHBIE 1 XPOMOCOMHBIC OOJIC3HH YEIIOBEKA.
bone3nn ¢ HacineACTBEHHON MPeApacroioKEHHOCThI0. 3HAYEHUE MEIMUIIMHCKONM TIE€HETUKH B
NPEIOTBPALICHUH M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YeloBeKa. MeIuKO-TeHeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHsATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
WCCJIETIOBAaHHM B 00JIaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOPHl MOBBINIEHHOW YYBCTBUTEIHHOCTH YeNIOBEKa K (PU3NUYECKOMY U
XAMHYECKOMY 3arps3HEHHUIO OKpYyXKarollel cpenbl. ['eHeTmyeckas NpeAapacroyiOKEHHOCTh
YEJI0BEKA K MAaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxemsl: «Kapuotun udenoBeka», «MeTonbl W3ydeHUsS TEHETUKU YEIOBEKay,
«"eneTnueckue 3a00€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHre U aHAIU3 POJIOCIOBHOW.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust ¥ cenekuus. 3apoXkACHUE CEIeKUUMU W JoMmecTtukauuu. Yuyenue H. WM.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3JaHMM COpPTOB pAcCT€HUHM H TMOpPOa KMUBOTHBIX. CopT, MOpojaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HacieACTBEHHON m3mMeHunBoct H. . BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

Metoap! ceneKInOHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAaCCOBBIM M MHIUBUAYAIbHBIN.
Dranbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mnpousBoauTenei mo motomctBy. OTGop Mo
TEHOTHUITY C MOMOIIBIO OIIEHKH ()EHOTUIIa TOTOMCTBA M OTOOP MO TEHOTHUITY C IMOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENeKIIMOHHOW paboTel. PamuanvoHHBIR 1
XUMUYECKH MyTareHe3 KaK MCTOYHHUK MyTalluid y KYJIbTYpHBIX (OPM OpPTaHH3MOB.



Hcnonp30BaHMEe TEHOMHOTO PEIAKTHPOBaHMS W METOAOB pekoMOumHaHTHBIX JIHK mms
MOJYYEHHS UCXOAHOTO MaTepralia sl CEJIEKLIUH.

[Tonydyenue monuruionoB. BHyTpuBHaoBas rubpuanszanus. bauskopoacTBeHHOE
CKpeIUBaHue, WK UHOpUIUHT. HepoACcTBeHHOE CKpelrMBaHue, Wi ayropuaur. ['ereposuc u
ero mnpuuuHbL. Vcmonp3oBanwe rerepo3uca B ceneknuu. OrnanéHHas TUOpUIU3aIAL.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTH)KEHMS CEJEKLUU pPACTeHUH U
JKUBOTHBIX. «3€1E€HAs pegoNoOYUsLY.

CoxpaHeHHEe U U3Y4YCHHE I'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHUM M HX JUKHUX
poauyeil s Co37aHusl HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YENAX VIYYULEHUS CYUeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM YUcie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NEPCHEeKMUBHbIX MEXHOIO2UIL.

JdeMoHcTpannn

[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUII,
«3aKOH TOMOJIOTUYECKHX PSJIOB B HACJICACTBEHHON HM3MEHYMBOCTH», «METOIbl CEIEKIIUN,
«OTtnanénnas rudpuanzanus», «Myrarenes.

Jladoparopnasi pa6ora «/3yueHue COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKUBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.

IpakTnyeckas padora «[IpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJABI M JOCTHXKEHHUS CEJEKIIMH PACTeHH U KUBOTHBIX (Ha
CEJICKIIHOHHYIO CTaHIUIO, TIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
X03SIUCTBO, B 1a0OPaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

Tema 16. BUOoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

OOBEKTHI, HCMOJB3yeMble B OHMOTEXHOJIOTMHM, — KJIETOYHBIE M TKAHEBBIE KYJBTYPHI,
MHUKPOOPTaHU3MBI, HMX XapaKTepUCTUKA. TpaJauIlMOHHAs OWOTEXHOJIOTHS: XJIEOOTIECUECHHE,
MOJIy4eHHE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouonornaeckuii cuate3. OOBeKThI
MUKpOOHoIornyeckux TexHonoruii. [I[ponsBoactso Oeiaka, aMUHOKUCTIOT U BUTAMHHOB.

Co3naHne  TEXHOJNOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOTO  W3MEHEHUs |
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIBIO ITOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPXKAIIUX
HE BCTpEYAroIInecs B MPUPOe OMOCUHTETUYECKHE MYTH.

Kierounas wHxeHepus. MeToapl KynbTyphbl KJIETOK M TKAaHEH PacTEeHUN M >KMBOTHBIX.
Kpuobanku. Comartnueckas ruOpuauszanus U coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
TariOWJI0B B CEIIEKUNH pacTeHuil. [lonyuenue monoknOHanvubix anmumen. Flcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpykIMs SIHIIEKIETOK M KIOHMPOBAaHUE KUBOTHBIX. MeTOJ TpaHCIUIAHTALMU SAEp
KJIETOK. Texnonocuu 0300po8neHus, KylbMueUpo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsi U T€HHasl UHKeHepus. VICKyCCTBEHHBINM CHHTE3 T'€Ha U KOHCTPYMPOBAHHUE
pexomOunanTHeIX JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHS] U MEPCHEKTHUBBI



XPOMOCOMHOM ¥ TEHHOM WHXEHEPUU. OKOJIOTHUYECKHE M OSTUYECKHE TMpOOJIeMbl TEHHOU
WHXECHEPUH.

Menumuackue onorexnonorun. [loctrenomHas mudposas menununa. [TIP-muarnocTuka.
MeTabo10MHBIN aHaIH3, TEHOIICHTPUYECKHIA aHAIHM3 TIPOTEOMa YeI0BEKa JIJIsl OLIGHKH COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIeTOK. TapretHass Ttepanus paka. 3D-
OuouHXeHepuss JUisl pa3paboTKu (PyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWOMPUHTUHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIUIIUHBI.

Coznlanue BEKTOPHBIX BaKLUMH C LEJIbI0 OoOecredeHus: KOMOMHMPOBAHHOW 3alllUThl OT
B030yauteneit OPBU, ycranoBiieHHe MOJIEKYJISPHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIep KAIX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMAcHbIC 3a00JI€BaHMS YeTIOBEKA U )KUBOTHBIX.

JleMoHCcTpaLMU

Tabmuubet u  cxembl: «/cnonb30BaHME  MHUKPOOPTraHM3MOB B IPOMBIILICHHOM
MIPOU3BOACTBEY, «KileTouHast uHXXeHepus», «['eHHas nHKEeHepus».

JlabopaTopnasi pa6ora «l3yueHne 00beKTOB OMOTEXHOIOTHM.

IIpakTuyeckas padora «llonyyeHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKekypeusi «buoTexXHOIOTUs — BayKHEIIas MPOU3BOAUTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KJIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJIOTHH

Opomtormonnas Teopus Y. [lapeuna. [Ipeanockuiky BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb
Y Hay4Has JedarenbHocTh Y. JlapBuHa.

JBukyiue cunel 9BONONMU BuAoB 1o Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass HM3MEHYHMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTI). HeittpanbHast TeOpust HBOTIOIUH.
CoBpeMeHHasi SBOJIIOIIMOHHAST OUOJIOTHSI. 3HAYEHHE HBOJIIOIMOHHON TEOpHH B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MHUDA.

JleMoHCTpanun

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansrayzen, x. Xonzgeitn, J. K. benses.

Tabmumer u cxemsl: «Cucrema >xuod mpupoasl (mo K. Jlunuero)y, «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm ¢GOpMHUPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «Dopmbel O00ppOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «Muoroobpasue
KYJIbTYpHBIX (opM KamycTb», «I1opopl momManrHuX KUBOTHBIX», «Cxema 00pa3oBaHMs HOBBIX
BunoB (mo Y. [lapBunHy)», «Cxema COOTHOIICHUS IBMXKYIIUX CHUJ 3BOJIONUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJIOLIUN.

Tema 2. MukposBosonus 4 eé pe3yabTaThl

[Monynauus kak sneMeHTapHas eAuHUIa 5BOMOLIUU. COBpPEMEHHBIE METOJIbl OLIEHKH
TEHETUYECKOTO Pa3Ho00pasus M CTPYKTYpbI omyssiiuid. I3meHenne reHooH 1a MOmy sy KakK



3JIEMEHTapPHOE HBOJIOIMOHHOE SIBJICHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
BaiinGepra.

OnemeHTapHble (HAKTOpPHI (IBMDKYIIUME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KomOunatuBHass m3MeHUMBOCTh. [lpeli reHoB — ciiyyaiiHble HEHANpPaBICHHBIE W3MEHEHHUS
qacToT ayuienedl B momynsnusx. DddexkT ocHoBarens. IDggexm OYmMulLiouH020 20pabIUKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmsus. Illposenenue s¢ghgexma
Opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M30ismus  TOMyISIU:
reorpaduyeckas (IIpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
or0opa: NBMXKYIIMK, CTaOWIM3HUPYIOUIMHA, pa3phiBatomMil (qu3pyntuBHbIi). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KakK pe3yJbTaT MHUKPO3BOJIOLMU. BO3HHMKHOBEHHE
npucnocoOieHuit y opranu3zmMoB. Apomopdo3ssl u unuoaganrtanun. Ilpumepsr npucnocodaeHuit
y opraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKHUE.
OTHOCUTEIBHOCTH PUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiust — kmoueBoil  gakTop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3oBaHUS:
ajuionarpuieckoe (reorpaduyeckoe), CUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumnonanzanuus, rudpuansanus). JuTeIbHOCTh 3BONIOIMOHHBIX IIPOLECCOB.

Mexanusmsbl popMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp  »BomronmoHHON Owonormu B pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MApasUTOB M HMX XO031€B. MeXaHU3MbI
dbopMUpOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEMl.

JdeMoHcTpannn

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

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsiuonHas cTpykTypa BUaa,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmKymime CHIBI  DBOJIIOIUN,
«OKosoruyeckas M30JSIIMS MOMYJSIUMl ceBaHCKOM ¢openn», «l'eorpaduyeckas H30IALUSA
JIMCTBEHHMIIBI CUOUPCKOM M JTMCTBEHHUIIBI Aaypckoit», «[lomysimoHHbIe BOIHBI YHCIEHHOCTU
XUITHUKOB M KepTB», «(Cxema JeWCTBHS €CTEeCTBEHHOro ot10opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHE, «MHIyCcTpHaNbHbII MeEJTaHU3M, «OKuBbie HCKOTIaeMbIey,
«ITokpoBUTENbCTBEHHASI OKpacka >XHMBOTHBIX», «[Ipemympexmaromas oOKpacka KUBOTHBIXY,
«Puznonoruueckue agantanun», «IIprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «Bunel-nBoiiHukn», «CTpykTypa BHAa B mnpupoae», «CrocoOsb
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHJAOB  JIAHJIBIIICHY,
«QKosornyeckoe BUI000pa3oBaHKE BHUAOB cHUHHUL, «[lonummounsl pacteHuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repOapuy pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, dydella NTHUI] U 3Beper ¢
mpUMepaMu Pa3iMYHbIX MPUCIOCOONIEHUH, Yydenna MTHIl U 3Bepel pasHbIX BUIOB, Tepbapuu
pacTeHHi OJIM3KUX BUI0B, 00Pa30BaBIIMXCS PA3TMUHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6ora «BrIsgBIeHIEe U3MEHUYUBOCTH y 0COOEH OJHOTO BHIa».

JlaGopaTtopnas pabora «lIpucrnocobieHus OpraHU3MOB U HUX OTHOCHTEJIbHas
11EeJIECO00PA3HOCTH Y.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOPGHOIOTHIECKOMY KPUTEPHIOY.



Tema 3. MakposBosouus U eé pe3yabTaThl

MeTtobl u3yueHus: MakpodBostolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOJIOLHH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHE PSIIIBI OPTAHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTENBHO-MOP(]OIOrHYecKre METObl M3YyYEHMs SBOJIOLMH.
I'eHeTMYeCKHME MEXAaHU3MBI DBOJIOLUN OHTOICHE3a M IOSBJICHMS DBOJIIOLUOHHBIX HOBILECTB.
I"'oMostornyHble ¥ aHAJIOrM4YHbIE OpraHbl. PynuMeHTapHbIle OpraHbl U aTaBU3Mbl. MOIEKYyISpHO-
reHeTU4ecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKUe METOJbl  M3YyYCHMsI  HBOJIOLMH.
["omonornynsie reHsl. COBpeMEHHBIE METObI TOCTPOEHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYyTallU1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWia) dBOMOUUU. [lpunyun  cmeHvl  YHKYULL.
HeoOpaTtumocTs 3Bosonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabnuupl u cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC, «3BEpo3yObie
auepsl», «Cterouedans», «Punnodure», «CeMeHHble MAanopoTHUKNY, «buoreorpapuueckue
30HBI 3emun», «llpelid koHTHHEHTOBY», «PemukThl», «HadanmpHble CcTamuu 3MOPHOHAIBHOTO
pa3BUTHUSL  TNO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHbIE U  aHAJIOTMYHBIE  OpraHbI»,
«PynumeHTB», «ATaBH3MBI), «XpOMOCOMHBIE HAOOpHI YEIIOBEKAa W IIMMITaH3e», «[ JIaBHBIE
HaIpaBJICHUS 3BOIIONHUNY, «O0IIHe 3aKOHOMEPHOCTH SBOIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, IepOapuu, MYISDKM HMCKONAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue U pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUM JKU3HM (KpealnoHH3M). ['mnore3a MOCTOSTHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. [Mactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE ATanbl HeOpraHUueckoi Bosonuu. [lnanerapHas (reojsorudyeckas) 3BOJIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonumepoB u3 MoHoMepoB. KoarepBatHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTmyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yex) u rumoreza «mvupa PHK» VY. T'mnGepra.
®opmupoBaHne MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

HUcropuss 3emmm u Metonel €€ wu3ydeHus. lickomaembple OpraHM4ecKue OCTaTKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHass M aOCOJIOTHAsE  TEOXPOHOJIOTHS.
['eoxpoHoOrMUecKast mKkaja: 30Hbl, APbl, IEPUOIbI, FTOXH.

HavaneHble sTansl opranuueckoil 3Bomtonuu. [losBieHne M 3BOMIOLUSA MEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
9YKapUOTBHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKIECHHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpyHI
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl HBOJIONHMUA BhICIIUX pacTeHUid. OCHOBHBIE apoMop(hO3bl PaCTCHUH.
Beixon pacrenuii Ha cymy. llosBieHue CHOpOBBIX pPacTeHUM UM 3aBOCBAHUE HMHU CYIIU.
Cemennsle pactenus. [IponcxoxaeHre IBETKOBBIX pACTEHUN.

OcHoOBHBIE 3Tallbl 3BOJIIOIUHM XKUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIOB. [lepBhie XOpa0BBIC
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUSA MMO3BOHOYHBIX. [IporcxokaeHne aMmpuOuil U penTHIIAA.
[TpoucxoxaeHne MICKOMHUTAIMUX W NTUI. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, MpoTepo30i, Maneo30il, ME3030H,
KaiiHO30#. OOmas xapakTepUCTHKa KJIMMaTa W TeoJIOTMYeCKuX TporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBble BbIMUpAHUS — HKOJOTMYECKUE KPHU3HCHI Mpouuioro. IIpuumHbl U cienctBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBINH SKOJIOTHYECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [IpuHimnel kiaccudukanuu OpraHu3MoOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI OPraHU3MOB.

JleMoOHCTpaLuu

[Toptpets: ®@. Penu, JI. Cnamnanuanu, JI. [Tactep, U. . Meunukos, A. U. Onapun, [[x.
Xonpeiin, I'. Ménmnep, C. Munep, I'. FOpu.

Tabmune! u cxembl: «Cxema onbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuro
caMo3apoJieHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyeckon
sBoNOLIMNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW HPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdossl pacteHuit», «Punmopute», «OIHOKIETOYHBIC
BOZIOpOCIN», «MHOTOKJIETOUHbIE BoJopociany, «Mxuy», «[lanmoporHuku», «l 0oceMeHHbIe
pacrenus», «Opranbpl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHS KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeitmue», «Kumeynononoctueie», «llnockue uepBu»,
«HUneHuCTOHOTHEY, «PbI0BIY, «3eMHOBOJHBIEY, «IIpecmbikarouiuecs», «[Ituisy,
«Mnekonuraromue», «PazBute KU3HM B apxeMckoul dpey», «Pa3BuTHe KU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BuTHE KU3HH B TNAJCO30MCKOM 3pey», «Pa3BuThe KU3HU B
Me3030HCcKOil 3pey», «Pa3BuTue XKU3HM B KailHO30McKoil 3pe», «CoBpeMeHHas cucrema
OpPTaHUYECKOTO MUPAY.

OOGopynoBanue: TepOapuyl pacTeHUN pPa3TUYHBIX OT/EIOB, KOJJIEKIIMH HAaCEKOMBIX,
BJIQXKHBIC TIpenaparhl >KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJIJIEKIIMM HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, 4yuyeia NTUI U 3Bepel, KOJUIEKIUU OKAMEHEJOCTEH, MOJIEe3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MoxenupoBanue onbiToB Muiepa—tOpu mno
W3YYECHUIO a0MOTEHHOTO CHHTE3a OPTaHMYECKUX COSAMHEHUN B IEPBUYHON aTMOcdepe.

JlaGoparopHasi pabora «l/3ydeHHME W ONHCAHWE HWCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPTaHU3MOBY.



IIpakTuyeckass paGora «l3ydyeHue OCOOCHHOCTEH CTPOCHHUS PACTCHHH pa3HBIX
OTZEJIOBY.

IIpakTuyeckas padora «/3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxo:kaeHue 4ye0BeKa — AHTPOIOreHe3

Paznenel u 3a1aun anTpoOnoaoruu. MeToabl aHTPOIOIOTHUH.

CraHOBJIEHHE NPEJCTABICHUNA O IMPOUCXOXKICHUU 4YeJIOBeKa. PenurmnosHeie BO33pEHMS.
CoBpeMEHHbIE HAYUYHbIE TEOPUH.

CxoncTtBo  uyenoBeka € KUMBOTHbIMU. (CuHcTeMarhyeckoe IIOJIOKEHUE  4YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKAa C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
IMOPHUOIIOTUYECKUE, (U3HOIOTO-OMOXUMHUYECKHEe, MOBeAeHUecKne. OTIHYus 4YelnoBeKa OT
JKUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHOM CUCTEMBI.

JBuwxkymme  cuibl  (akTophl)  aHTPONOreHe3a:  OMONOTHYECKHe,  COIMaTbHBIC.
CootHorieHre OMOJOTHYECKHUX M COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsHbI (IPOKOHCYIIBI)
U paHHHE TOHTUbI — O0IIUE MPEIKH YeTI0BEKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JBYHOTHE TNpeaku Jiroae. UenoBek ymenbli, NepBble U3rOTOBICHUS opyauil Tpyaa. Yenosek
MPSIMOXOJISAIIMN M TEPBBIA BBIXOJ JIIoAeH 3a mpenensl Adpuku. YenoBek renenb0eprckuii —
001K TPeOK HeaHAePTaTHLCKOTO YEJIOBEKA U YeJIOBEKa pa3yMHOro. YenoBek HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOIO KJIMMAara. YeloBeK pa3syMHbIH COBPEMEHHOIO THUIIA, JEHHCOBCKUMN
YeJIOBEK, OCBOCHNE KOHTHHEHTOB 3a TpeneiaMu Adpuku. [lameoreHeTrka 1 majaeoreHoMHKa.

DBOJIOIUS COBPEMEHHOTO uenoBeka. EcTecTBeHHBI OTOOp B MOMYMSIUSAX YelOBEKa.
Myranuonssiit mporecc U nonumopdusm. [lonynasiuonHble BOIHBL, Apeiid TeHOB, MUTpalUs U
«a(dexT ocHOBaTENA» B MOMYISAUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [loHsTHe o pace. bonbiime pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HETPOHIHAsA (PKBaTOpHAllbHAsI), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHCcKas). Bpems u
IyTH pacceleHus 4YejoBeKa 1Mo IuiaHere. EauHCTBO yenoBeueckux pac. Hayunas
HECOCTOSITEIbHOCTh ~ pacu3ma. [IpucrmocoOJeHHOCTh 4YeloBeKa K  pa3HBIM  YCIOBHUSIM
OKpy>Karolie cpenbl. BrausHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOP(OJIOTUIO U
(U3HOJIOTHIO YeTOBEKa.

MexIucuuIMHapable  MeToAbl B (Qu3nyecko (OMOJIOrMYecKoi) aHTPOIMOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOINOJIOTUS M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISIUM.
buocoumaneHble  HcclienoBaHUS ~— OPUPOABI  4YenoBeka.  MccinenoBaHue — KO3BOJIKOLUU
OMOJOTUYECKOTO U COLMATBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toprpetsr: Y. {apBun, JI. JIuku, . 5. Poruackuii, M. M. I'epacumos.

Tabmumpl u  cxemMbl: «MeTOasl  aHTPOMOJIOTHHY, «[OJOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3zHble 00€3bsHBI», «CKENeT YeNOBeKa W CKEJNeT MuMIaH3e», «PyaTuMeHTh u
aTaBU3MbI», «JIBWXKyIIME CHUJIBI AHTPOINOreHEe3a», «IJBOJIIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek mpaMoxoasauuiny, «J{eHUCOBCKUM YeT0BEK»
«Heanpaepraneup», «KpomanboHIbl», «lIpeaku dyenoBeka», «ITalbl BOJIOIUN YETOBEKAY,
«Pacsbl uenoBeka.

OOGopynoBaHue: MYJSDKH OKaMEHEIOCTeH, MPeMETOB MaTepUaIbHON KYJIbTYpPhl TIPEIKOB
YeJoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHIECKUMHA W OMOJICHCKUMU



CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaXOIOK UCKOMAEMbIX OCTATKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIE]b Yepena 4eloBeKa M uYepena HIMMIIaH3€, MOJEIb KUCTU YEJOBEKa U
KHCTHU IIMMIIaH3€, MOJIETHN TOPCa IIPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne ocCOOEHHOCTEH CTPOCHHS CKeJeTa YeJOBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3yyeHue F3KOJOrMYECKUX alanTaluid YE€I0BEKa.

Tema 6. DJkojiorui — Hayka O B3aHMOOTHOUIEHHSIX OPraHU3MoOB M
HAJIOPraHU3MEHHBbIX CHCTEM € OKPY:Kalollei cpeaoi

3apoxaeHue W pa3BUTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: MPUPOIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTMU. MOHUTOPUHI OKpY’KaIOLIEH CpeJibl: JIOKAJIbHBIMI,
PErHOHANIBHBIN U TNI00ATBHBIH.

3HaueHHE SKOJOTMYECKUX 3HAHWM [JIs YelloBeKa. DKOJIOTMYECKOE MHPOBO33PEHHUE KakK
OCHOBa CBs3eil uenoBeuecTBa ¢ mnpuponoid. DopMHUpOBaAHUE HSKOJOTUYECKOW KYIBTYPbl U
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL U

[Toptpetsr: A. I'ym6omnsar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxeMbl: «Pasnmensl KOJIorun», «MeToasl IK0JIoTUnY», «CXeMa MOHUTOPHHTA
OKpPYKaroIIen Cpebl».

JlabopaTopnasi pa6ora «l3yueHrne METOI0B SKOJIOTUYECKUX UCCIECTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Okonoruyeckne (akTopel U 3aKOHOMEpHOCTH ux JeiictBua. Knaccudukanus
HKOJIOTHUECKUX  (aKkTOpoB:  aOMOTHYECKHe, OHOTHuYecKue, aHTpornoreHuole. OOmme
3aKOHOMEPHOCTH JIeHcTBUS dKosornyeckux (axtopos. [Ipasmino munumyma (K. Ilnpenrens, 1O.
JIu6ux). TonepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOUOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konoruueckuil pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLICHHUIO K cBeTy. CurnanpHas posb ceera. doTonepuoausm.

Temmneparypa kak skonoruyeckuit Qaxtop. [leiicTBue Temmeparypbl Ha OpraHM3MBI.
IToMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPIaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxHocTh Kak skojoruueckuil ¢akrop. IlpucnocoGnenus pacTeHH K MOAAEP KaHUIO
BogHOro Oananca. Kimaccudukanus pacteHuidd 1mo OTHOIIEHUI0O K Boje. [lpucnocoGneHus
’KUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TJTyOWHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonorunueckue put™mel. BHemHne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUMN JKU3HH.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHOW (opme. KuzHeHHBIE (OPMBI
pacTeHUi: NepeBbsl, KyCTapHUKH, KYCTapHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHE TpPAaBbl.



JKuznennbie (GOpMBI KUBOTHBIX: THIPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOECHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxkroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUpaHTCTBO,  HaxJeOHHMYecTBO). Herpoduueckme  B3aMMOAEWUCTBUS  (TOMHYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJICHCTBUN I CYIIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIIOUEHUS.

JdemMoHcTpauMu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbl», «CBETOBOW CHEKTP», «IKOJIOTMYECKHE
IPYIIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeII0OKPOBHBIE )KUBOTHBIEY, «X0JIOHOKPOBHbBIE
KHUBOTHBIE», «DU3HONOTHYECKHE aJanTaluu XUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHU», «Knu3HEHHBIE (HOPMBI JKUBOTHBIXY,
«9KocHCTEMA LIMPOKOIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOro Jiecayn, «llemu nutaHus»,
«XuiauvectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTHYECKHX (akTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOUBBIC, TEHETIOOMBHIE W TEHEBBIHOCIMBBIE KOMHATHbBIC
pacTeHusi, repOapuM U KOJUIEKIMHU TEIJIOJIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTHULl W 3Beped, repOApUM PACTEHHIA, OTHOCSIIMUXCS K Trurpoduram,
KcepopuTam, Me30(pHUTaM, KOMHATHBIC PACTEHHs JAaHHBIX TPYIN, KOJUICKIUH HKUBOTHBIX,
OOHMTAOIMX B Pa3HBIX Cpelax, repOapuu W KOJUIEKIIMU PACTEHHH M KMBOTHBIX, 00JIala0NINX
yepTaMu TMPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHM JKU3HU, Tepbapuu u
KOJUICKIIUA PACTEHUI W >KMBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMH KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHUCTBUSAX.

JlaGopaTopHas paGora «BrIsgBieHre TPUCTIOCOOIEHUN OPTraHU3MOB K BIIUSTHUIO CBETa.

JlaGopaTtopnas pabora «BblsiBiIeHHEe NpPUCHOCOONIEHUN OPraHU3MOB K BIIMSHUIO
TEMIEPATYPBI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHM W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKONOTUYECKHe XapaKTepUCTUKH momymsiiun. [lomynsius kak Ouonornueckas cucTeMa.
Pone HeogHOpOAHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMONIOTMH BUAOB B
(bopMHPOBaHNUN MPOCTPAHCTBEHHOMN CTPYKTYphI oMy sAii. OCHOBHBIE IOKA3aTeIH MOMYJISALUY:
YHUCIEHHOCTbh, IUIOTHOCTh, BO3pAacTHasi M IOJIOBas CTPYKTYpa, POXKIAeMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

Dkojnoruyeckas CTpykTypa nomynsuuu. OleHKa YUCIEHHOCTH momyisuuu. JlnHamuka
NOMYJSIMY U €€ perynauus. buortnueckuil moTeHMan nonyiasiuuu. MoaenupoBaHie TMHAMUKH
nomymsiuud. KpuBble pocta uucieHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YHUCICHHOCTU MOMYNALUA: poiib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIMX OT IUIOTHOCTH.
OKkonoruyeckue crpateruu BUaoB (I- u K-crparerun).

[Tonstue 006 »sKojMorMueckoil Hume Buaa. Mecroobutanue. MHoOromepHas MOJENb
skosornyeckor HumM Jx.M. Xatuuncona. Pazmepsl skosornyeckoii Huu. [loreHunansHas u
peann30BaHHas HULIU.



Bun kak cucrema nomynsuuii. Apeansl BUAOB. BHAbl M MX JKU3HEHHBIE CTpaTEru.
DKOJIOTHYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojgoruueckue MHBa3UU
Yy>KEPOJIHBIX BUIOB.

JleMoOHCTpaL U

[Toptpert: Ix. . XaTuynHCOH.

Tabmuipl 1 cXembl: «IKOJIOTHYECKUE XapaKTEPUCTUKH MoNysauun», «IIpoctpancTBeHHast
CTPYKTypa monyiasauun», «Bo3pacTHble mnHpamMuabl MOMYJSIuN», «CKOPOCTh 3aceicHUs
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHu3Mamm», «Mojenb skosormdyeckod Humu JDx. H.
XaT4uHCOHAY.

O6opynoBanue: repOapuu pacTCHHA, KOJUICKIIUN KUBOTHBIX.

JlabopaTopnasi pabora «IIpucrnocoOneHust ceMsH paCTEHUN K pacCEICHUIO».

Tema 9. Ikoy10rus cOO0MIECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMH B
OHOLICHO3E.

Okocucrema kak oTkpeitasg cucrema (A. JIx. Tencnum). DyHKUMOHANIbHBIE OJIOKU
OpPraHU3MOB B JKOCHUCTEME: MHPOAYLEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGUoTndeckue OOk 3KocucTeM. [10UBBI M WITBI B 9KOCHCTEMaX.
KpyroBoport BemiecTB u MOTOK SHEPTUH B IKOCUCTEME.

OcHOBHBIE TTOKA3aTEJIN YKOCUCTEMBI. buomacca u mpoayKius. DKOJIOTHYECKUEe MUPAMUIBI
yucesl, OnomMacchl U SHEPTUU.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBUuHbIE M BTOPUYHBIE CYKIIECCMM M HX
OPUYMHBL. AHTPONOTeHHbIE BO3JCHCTBUS Ha Cykieccud. KiuMakcHoe cooOmIecTBoO.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKocUcmemvl Mopeli U OKeaHos.
Ixocucmemvl myHOp, 1€c08, cmenell, NyCMblHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrpodkocucTema. ArporeHo3. Paznuums wmexmy
AHTPOTIOTEHHBIMH M MIPUPOTHBIMU HKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTpomnu3anus ropojackoi (ayHbl. buonormueckoe ¥ XO34iCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUI  OpraHU3MOB B
KOcUCTeMax. Ponb Kkackaonozo sghgpexkma u 6uo08-30udpuxkamopos (Kiouegulx 6udos) 6
@dynkyuonuposanuu  sxocucmem. IlepeHOC HHEPrUM W  BEHIECTB MEXKIY CMEXKHBIMU
AOKOCHUCTEMaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUUA HM SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUH.

Mexanuzmvl  8030elicmeus  3aepA3HeHUll  PA3HLIX MUN08 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKON02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToIoNoTus MOHUTOPUHTA €CTeCTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.

JleMoHCTpan U

IToptper: A. JIx. Tencnu.



Tabmune! u cxeMbl: «CTpyKTypa OMOLIEH03a», «DKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B DSKOCHUCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenn mnwuraHus (macTOMINHASA, JETPUTHAS)Y,
«DKOJIOTHYECKas MMUpaMUIa YHCeT», «IKOJIIOTHUECKas MupamMuia OnoMacce», «IKOJIOTHUECKas
nupamuaa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykueccusi», «BoccranoBienue
Jeca mociie moxapa», «IKocucTema 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPruu B arpoieHosey, «IIpumepsl ypoOIKOCUCTEM.

O6opynoBanue: repOapuu pacTeHUN, KOJUICKIMM HACEKOMBIX, uyuesia INTUI[ U 3BEpew,
repOapuu KyIbTYPHBIX U JUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydeHue u onrcaHue ypooIKOCUCTEMBD.

JlaGopaTopnas padora «/3yyeHue pasHOOOpa3usi MENKUX TOYBEHHBIX WICHHCTOHOTHUX B
Pa3HBIX SKOCHCTEMAX.

IKeKypeusi «IDKCKypcHsi B TUITUYHBINA OMOreorneHo3 (B myOpaBy, Oepe3HsK, elbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII JIyT, 03€p0, O0JI0TO)».

IKeKkypeusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJIe WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocHUCTEMA

buocdepa — olmennanerapHas o0ojgouka 3eMiH, /i€ CYIIECTBYET WJIHM CYIIECTBOBaJa
)u3Hb. Pazputne npencrarienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. JKuboe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH CymecTBOBaHUS Onocheprl. OcobeHHOCTH OMochephl Kak TIo0ambHOM
skocucTeMbl. JluHammdeckoe paBHoBecue B Oumocdepe. KpyroBoporel Bemiects U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PurmMuuHocTh siBneHuii B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHAPA, XBOWHBIC
jeca, CMEIIaHHbIe U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, yCThIHHU, TPOIIUYECKHUE Jieca,
BBICOKOTOPBS. KiMMar, pacTUTENbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIUS S>KHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIHala u
O6rochepHbIX QYHKITHM.

JleMoOHCTpaL U

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

Tabmuupl u cxemsl: «l'eocdepsr 3emimny, «KpyroBopot azora B npuponae», «Kpyrosopot
yriepoja B mpupojae», «KpyroBopot kuciopoaa B npupozae», «KpyroBopot BoJsl B IPUPOAE»,
«OcHoBHBIE Omombl cymmy, «Knumarudyeckue mosica 3emnn», «TyHnmpay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHbli nec», «Crtemb», «CaBanHa», «llycThiHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKITUU YKUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL. Bo3aeicTBue demoBeka Ha Oumocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeasl. OXpaHa BO31yXa. 3arps3HeHHE BOAHOW cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kimmara.

AHTpOIIOTEHHOE  BO3JICMCTBHE Ha PACTUTENBHBIA M JKUBOTHBIA wmup. OxpaHa
pPacTUTEIHHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPAHBI MPUPOABL. KpacHbIE KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OcHOBHbBIE IPUHIIMUIIBI YCTOMUMBOTO Pa3BUTHUS YeIOBEUECTBA W MPHUPOAbL. ParronanbHoe
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOoJIOrH4ecKkoro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOTHYECKHX Kpu3nucoB. OcOOEHHOCTH COBPEMEHHOTO KpHU3HCa
U €T0 BEPOSTHBIE MOCIIE/ICTBUSI.

Pa3Butue MeTOOB MOHHTOPHHTA pa3BUTHSl OINACHBIX TEXHOTEHHBIX IIPOLIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOL
anepeemuxke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvle ungopmayuonmvie
cucmemvl, obecneuugaroujue O00CMyn K UHDOPMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbobl ¢ HUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mopckux u HazemMHuvix 5KOCUCEM.

JleMoOHCTpaLuu

Tabmuubl u  cxembl: «3arps3HeHue aTtMocdepbl», «3arps3HeHue THIPOCchepbD»,
«3arpsisHeHne  1ouBbl», «llapHukoBbIA 3 dexT», «Ocob0 oxpaHseMble MPUPOTHBIC
TeppuTOopun», «Moaenu yrnpasisieMoro MUpay.

Ob6opynoBanue: Qororpaguu OXpaHseMbIX pacTeHUH U SKUBOTHBIX KpacHoil kHuru
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



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

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYaIOIIMMHUCS
IIPOrpaMM CpeHEro 00I1ero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHbIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO OUOJOTHH BbIIEICHBI
CIEyIOIIMe  COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCUHMCKOW  Ipa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEIEHHUIO,
Hanuyue momueéayuu K OOy4deHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TMPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsI, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
CHOCOOHOCMU CMABUMb U U CTPOUTH )KU3HEHHBIE TIAHBI.

JIndHOCTHBIE pPe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJOTUHM JOCTUTAIOTCA B €IUHCTBE
yueOHOM M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHSITHIMH B
oOuiecTBe MpaBUjaMHM U HOPMaMH IOBEJEHUS U CIIOCOOCTBYIOT IpoOIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPA3BUTHSI, PA3BUTHsI BHYTPEHHEW MO3MLMU JIMYHOCTH, aTpUOTU3MA U
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaOXEHUS, OEpPEe)KHOr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bruomorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITA AESITENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUIICKOro 00I1IeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX NpaB M OO0SM3aHHOCTEW, YBaKEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUHU YU€OHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MI0JIO)KEHUEM;



TFOTOBHOCTh K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHUA Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEAOBATENbCKUX 33Ja4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOHN IPa’KAaHCKOM HIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapoAy, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpail, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Haponaa Poccuy;

LIECHHOCTHOE OTHOUICHME K IPUPOJHOMY HAClIEOUI0 M IaMATHUKAM IPHUPOJBI,
JnocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoex1€HHOCTh, TOTOBHOCTB K CIIYXEeHHUIO U 3amure OTreyecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O Hapo1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOT0 MIOBECHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOJUTENSAM, CO3JAHMIO CEMbU HA OCHOBE
OCO3HAHHOT'O IIPUHSATHS LIECHHOCTEW CEMEWHOM >KM3HU B COOTBETCTBUU C TPAJMULUSIMU HapOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO UM TE€XHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHMI;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO31EUCTBUS KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIAThH
KayecTBa TBOPUECKON JIMYHOCTH;

S) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHMA  KYJbTYPbI 3A0POBbS W
IMOLMOHAIBLHOIO 0JIArONONyYHs:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HHU (3J0pOBOE MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymsipHasi ¢u3NyecKas AaKTUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJ HWHAMBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUI M HENPUATHS BPEAHBIX NPUBBIUEK (YNOTpeOJEeHUs AJKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;



TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKOHN U COI[MAIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSTEIHHO  BBITIONHATH  TaKYIO
JESTEIIbHOCTb;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NESTETbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIC KIU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOpPA30BaHUIO HAa MPOTSHKEHUU BCeil
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKOW KYJIbTYphl: IPUOOpPETEHUE OIbITa IJIAaHUPOBAHUS
IIOCTYIKOB Y OLIEHKU UX BO3MOXHBIX IOCJIEICTBUMN AJIs1 OKPYKAIOIIEN CPEJIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIE MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHUuH MPoOJIeM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOAOIOIB30BAHHEM (COOMIOCHNE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHWE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUsTHE NEHCTBUI, NPUHOCSIIIMX Bpel OKpY’Karolled MpUpPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIATONPHUITHBIE YKOJIOTUYECKHE MOCIECICTBUS MPEANPHHUMAEMBIX
JICUCTBUM U NIPENOTBPAILLATD UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIILIEHUS, SKOJOTMYECKOM KYyJIbTYphl, OINbITA
NESTENIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COIMAIBHON MPaKTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HAayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JHallore KYyJbTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYJIBTYPHOM MHPE;

COBEpLIECHCTBOBAHUE S3bIKOBOM M UNTATENILCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpe KaKk O €IMHCTBE TNPUPOAbI, YelOBeKa U oOOIIecTBa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U peleHNH PoOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMM: 00eCTeUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMN B LIEJISX MOBBIMICHUS OO0
KYJIBTYPBI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi Mpu U3y4eHuu OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4yaeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHHs SBJICHUMN



OKpY’KaIOIIero MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH, yMEHHE JelaTb OOOCHOBAHHBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIUXCA HOAaHHBIX C MLCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOIMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTU HAayYHOW JAEATENbHOCTH, TOTOBHOCTb OCYILECTBIIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHANBUYAIbHO U B IPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMH 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHMsS yuyeOHOro mpeamera «buoJOrus» BKIIOUYAKOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHble IOHATHUS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPrus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIEA0BaHUE, HAOIIONEHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTHE); YHHBEPCAJbHBIC
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHATHHONH T'PAMOTHOCTH M COIMAIBHOH KOMIIETCHIIMH OOyYaroIInXcs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble ACHUCTBUS B IO3HABATENbHON U
COLMAJIBHOW MIPAKTUKE.

B pesynbrare u3yueHuss OHMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHuUsd Yy
oOyuaromierocsi 0yayt chopMupoBaHbl MMO3HABaTEIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHA,
KOMMYHHMKAaTHBHbIE YHUBEpCaJbHbIE Y4eOHblEe JAEWCTBUS, pETYISTHUBHbIE YHHBEpCaIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ TEIBHOCTD.

MertanpeaMeTHbIE pe3yJIbTaTbl OCBOCHMs MPOrpaMMbl CPEIHEro oO0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMU:

1) 6a30BbIe JJOrHYECKHE efiCTBHSI:

CaMOCTOAITENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanmu3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIEeHuUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
MOHITHUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU MOHITUSIMH);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHMYECKUE MOHATUS sl OOBsICHEHHS (AKTOB W SIBICHUM KHUBOMH
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;



IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBSA3€H U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IUJIaH PELICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPJMHUPOBaTb M BBIIOJHATE Pa0OTy B YCIOBUAX pPEaIbHOrO, BUPTYAJbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITEIbHOCTU, HaBbIKAMU
paspernieHus: nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelLIeHHs IPAKTUYECKHX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbIE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B Y4EOHBIX CUTyallUsiX, B TOM YHCIE MpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(dopMUpOBaTh HAYYHBIH THI MBIILJICHUS, BIaJA€Th HAYYHOH TEPMUHOJIOTHUEHN, KITFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BAaTEIBHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
rUNoTe3y e€ pelleHus, HaXOAWUTh AapryMeHThl [Uli J0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3ajJlaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LEJICHAIIPABICHHbIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
pOoECCHOHANIBHYIO CPENY;

YMETb IEPEHOCUTh 3HaHWs B  I[IO3HABAaTEJbHYID W  IPaKTUYECKyl0  o0JsiacTu
KU3HEJEATEIIHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE HWJEH, IPEAJaraTb OPUTHMHAIBHBIE IMOAXOAbI W PEUICHMs, CTaBUTh
npoOIeMbl U 33Ja4u, JIOMyCKaroIue ajJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTe y4yeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTbh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl M TNPUMEHSATh pPazIMYHbIE METOJAbl NpPH IOHCKE U O0TOOope
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /7S BHIIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMSI PA3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLrell: TPUMEHITh XUMHUECKUE, (PU3MUECKHE M MaTEeMaTUYeCKHE 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpy, HCIIOIB30BaTh W TNPEoOpa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISITHOCTH;

BJIQ/ICTh HABbIKAMHU pAClO3HABaHUS U 3alIUThl  HHpOpMAIMH, HHOOPMALMOHHOU
0e30MacHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISITh KOMMYHHKAIIMK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYKIECHHUSI OTHOCUTEJIbHO BBIIOJHEHHUS IIpe/laraéMoi 3ajaud, YYUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallui, yMETh CMATYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, NMOHUMATh HaMEpPEHUs
JPYTUX JIOACH, TMPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMyIUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
peleHny OMONIOTNYeCKOi MpobiieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NPH pelIeHHH yueOHOM 3a1auu;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHCTBUM, pPACHPENENSTh POIU C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOLIUI pe3ylnbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLIEHHBATh HJAEH C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUYECKOE TIOBEJEHHWE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anus:

UCIIONIb30BaTh OWMOJIOTMYECKHWE 3HAHUWs M BBIABICHUS TPOOIEM M WX pEIIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYXKaIOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYyITUPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTENIbHON JEATEIHHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATH (HOPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKON SPYIUIIUH B Pa3HBIX 00JACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETIM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS [0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHS cojepxkaHus ydueOHoro mnpeamera «buonorus» Ha
yriyoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHne nMpopuIbHOTO 00yUeHUs 00yUarOIIUXCs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue A OUOJIOTMM HaydyHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEpPHpPETAallMd U NpeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIbHOCTH 1O IOJYYEHHIO HOBBIX 3HAHMH M HMX NPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeaMeTHble pe3ynpTaTsl MPEACTABICHBI 10 FOJaM
W3Y4EHHUS.

[IpenmerHble pe3yabTaTbl OCBOEGHUs yueOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelieHnu TpobiieM palMoOHAIBHOTO IPUPOIOTIOIB30BaHMS, O BKJIAJE€ POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraromue
OuoNornYeckre TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OpraHW3M, MeTaboJi3M, TOMeocTas,
CaMOpETYJISILIMSL, CAaMOBOCIIPOU3BEEHHUE, HACIIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kinerouHas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax



MHOTO00pa3usi U MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
IIEPBOI0 MOKOJIEHMSI, PAaCIIEIJIEHHUs], YUCTOTHI FaMeT, HE3aBUCUMOro HaciaeaoBanus . Mennens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHuuBoctu H. WM. Basuiosa), npuHUuImbI
(KOMIUIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJAaMH HAY4YHOI'O ITO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (ONMMCAHUE, U3MEPEHHE, HAOII01eHUE, SKCIIEPUMEHT);

YMEHHUE BBLACIATh CYIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U 3yKapuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpubOB, pacTeHU,
KMBOTHBIX U UE€JIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHMM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, IPOTEKAOIUX B OpraHu3Max pacTeHUl, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa00IM3M), IPEBPAIICHUST SHEPTHH,
Opo>xeHHst, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeToreHe3a, YMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKCHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUSA TI'€HOB, IeTepo3Hca,
UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMWJAMU KJIETKM U UX (DYHKIUSIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEel M UX (QYHKLUAMHU, MEXK1Y OpraHaMHU U CUCTEMaMU OPTaHOB Y
pacTeHMi, >KMBOTHBIX M 4YEJIOBEKa M UX (QYHKIUSAMH, MEXIy CHCTEMaMHU OPraHoB U HX
GyHKIUSAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTallaMM KJIETOYHOIO LMKJIA U KU3HEHHBIX
LUKJIOB OPraHu3MOB, J3TallaMd AMOPUOHAIBLHOIO pAa3BUTHS, TE€HOTUIIOM M (PEHOTHUIIOM,
deHoTumnom u (hakropamu Cpeasl OOUTAHUS;

YMEHHUE BBIIBIIATh OTIUYUTENIbHBIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE API'yMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL,

yMEHHUE peliaTh OWOJIOTHYECKHE 33a7a4M, BBIIBIATh MPUUYUHHO-CIEJICTBEHHBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpPOLIECCAaMU U SBJIEHUSMH, JEJIaTh BBIBOJABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOII0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATH HMX DKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys 1eNb UCCIeI0BaHNs, aHATM3UPOBATh MOJYYEHHbIE PE3YyIbTaThl U 1€7aTh BIBObI;

yYMEHHUE y4yacTBOBaTh B yueOHO-HCCIeI0BaTeIbCKONH paboTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIUHe, MPOBOAUMON Ha 0a3e HIKOJbHBIX HAyYHBIX OOIIECTB, U MyOJIMYHO MpPEJCTaBIATh
MOJIy4YEHHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIUSX;

YMEHHME OLIEHWBAaTh J3THUYECKHE acCIeKThl COBPEMEHHBIX HCCIeA0BaHUNH B o0jacTu
OMOJOTUM M MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBiICHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayliei mpodeccuoHambHON 1eATEIbHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOT0 X031 CTBA, MUIIEBOM
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HaBaTeNbHBIH HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOJOTHYECKOro o0pa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpodecCuoHaIbHOTO U BBICIIEr0 00pa30BaHUs.



[IpeameTHBIE pE3yNbTAaTBl OCBOEHUsS ydeOHOTO mnpenmera «buomorusi» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(OopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TO3HAHWU 3aKOHOB
OPUPOIBI U PEIICHUH HKOJOTHYECKUX MPOOJIeM YelIOBEYeCTBA, a TAKXKE B PEIICHUH BOIPOCOB
palMoHaIbHOIO MPUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOILICHUS K
npupoje, oOLIECTBY, YENOBEKY, O BKJIaJle POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpeAeieHUs U
NOHMMaHHE CYITHOCTH OCHOBOIOJAralomuX OWONOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHAs Teopus Y. JlapBuHa,
CUHTEeTHUecKass Teopus sBommonuu), yueHus (A. H. CeepuoBa — 0 myTsSX U HalpaBICHUSX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. baspa), npaBuna (Mmunumyma lO. JIubuxa,
9KOJIOTHYECKON MUpaMUIbl JHEPTHH ), TUIIOTe3bI (Tunote3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJaMU HAyYHOTO TMO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W OJKOCHUCTEM (OMHCAaHUE, H3MEpPEHUE,
HaOJroIeHNe, YKCIIEPUMEHT), CIIOCO0aMU BBISABIICHHSI M OIICHKH aHTPONOTCHHBIX M3MEHEHUH B
PUPOJIC;

YMEHHUE BBIACTATh CYHNIECTBEHHBIC TNPU3HAKU: BHJIOB, OHMOTEOIICHO30B, IKOCHUCTEM U
Oouocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W  pa3pbIBAIONIETO €CTECTBEHHOTO OTOOpa,
AJTOMIATPUYECKOTO M CUMIATPUUYECKOT0 BU000pa30BaHusl, BIUSHUS JABIKYILUX CHJI ABOJIOLNU
Ha reHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus, YyepeloBaHUs
HaIpPaBIIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHUE YCTAaHABJIMBAaTh B3aUMOCBSA3M MEXAY IMPOLECCaMU HBOJIOLHUH, JBUKYILIUMHU
CHJIaMH aHTPOIOreHe3a, KOMIIOHEHTAaMH Pa3JIMYHbIX AKOCHUCTEM U MPHUCIOCOOJIEHUSMH K HUM
OpTraHN3MOB;

YMEHHUE BBISBIIATh OTIUYNTEIBHBIC IPH3HAKH )KUBBIX CUCTEM, ITPHCIIOCOOICHHOCTh BUIOB
K cpere oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX N3MEHEHHI B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUI JIOKa3aTeIbCTBA pOJICTBA OPraHU3MOB pA3HBIX CHUCTEMaTHMYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOUTaHMA, €IMHCTBA UYEIOBEUECKUX pac, HE0OXOAMMOCTU
COXpaHEHMsI MHOTOOOpa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
YeJI0BEUYECTBA;

YMEHHUE pemaTh OWOJIOTUYECKHE 3aJadM, BBIIBISATH TPUYUHHO-CICICTBEHHBIC CBSI3U
MEXIy HCCIEAYEMBIMH OWOJIOTUYECKUMHU TpOIlecCaMl | SIBICHHSIMH, JENaTh BBIBOJIBI W
MIPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUECKUEe paboThl, COONOAATh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopmMynupys ek UcCeI0BaHNs, aHATM3UPOBATh MOJYUYESHHBIE PEe3Y/IbTaThl U JINIaTh BHIBOJIBI,



YMEHHE Y4YacTBOBaTh B Y4YEOHO-HMCCIIEIOBATEIBCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEACTABISATH
MOJIyYECHHBIE PE3YJIbTAThl HA YIEHUYECKUX KOH(PEPEHIHIX;

YMEHHUE OIICHMBATh THUIOTE3bl W TEOPUH O MPOUCXOKIACHUU JKU3HHU, 4YeIOBEKa U
YeJIOBEYECKHX pPac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0AaX NPEAOTBPALICHUS TTI0OATBHBIX
U3MEHEHUH B Guocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP OyayIeH mpohecCHOHATbHOW IEATEIEHOCTH B
oOnactd  OWOJIOTMH, OSKOJOTHH, IPHPOJOINOJL30BAHMS,  MEIUIUHBI, OHOTEXHOJOTHH,
NICHXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO3SWCTBA, MHUIIEBOW MPOMBIILICHHOCTH, YIIyOJIATh
NO3HABATENbHBI WHTEPEC, HANpABICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH
npodeccuu W TPOJODKCHHE OHMOJOTHYECKOro o00pa3oBaHHMS B OpPraHM3AIMsIX CpPETHETO
po(heCcCHOHATLHOTO | BBICIIET0 00pa3oBaHUsI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N HanMeHoBamie KonuuyectBo 4yacos DJIEKTPOHHbBIE
(undposBbie)
n/  pasgeaoButeM  Bcer  Koutpoubh IpakTHyeck
oOpa3oBaTeJibHbIE
I nporpaMmMabl 0 ble padoThI ue padboThbl
pecypchl
BHONOMIA KaK bu6nmoreka [IOK
1 3 https://m.edsoo.ru/7f41c2
HayKa
92
KuBbIe CHCTEMBI bubmmorexa [IOK
2 4 https://m.edsoo.ru/7f41c2
U X U3YYCHUE
92
BHOOMS bubnunoreka LIOK
3 4 0.5 https://m.edsoo.ru/7f41c2
KJIETKH
92
XumMmudeckas bubnuoreka [{OK
4 OpraHu3arus 12 1 https://m.edsoo.ru/7f41c2
KJIETKHU 92
CTpoctie i bubnuoreka [{OK
5 P 10 2 https://m.edsoo.ru/7f41c2
(GYHKIIMH KJIETKH
92
OOMeH BelecTB bubnuorexa [JOK
6 U MpEBpalIeHne 1 1 https://m.edsoo.ru/7f41c2
SHEPIUu B 92
KIIETKE
Hacnencrsennasa bubmmoteka IIOK
uHbopManus u https://m.edsoo.ru/7f41c2
7 . 11 0.5
peanu3zauus e€ B 92
KIIETKE
S — bubmmoteka IIOK
8 8 1 https://m.edsoo.ru/7f41c2
IIUKJT KJICTKU
92
Crpoenue u bubnnorexa [JOK
9 byHKIIHH 19 1.5 https://m.edsoo.ru/7f41c2
OpraHWU3MOB 92
PaszmHO)XeHUE 1 bubmuoreka [{OK
10 pa3BUTHE 10 1.5 https://m.edsoo.ru/7f41c2
OpraHU3MOB 92
11 I'enernka — 4 05 bubmuoreka [{OK

HayKa o

https://m.edsoo.ru/7f41c2
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HACJIEACTBEHHOC 92
TH U
U3MEHUYHUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTHU bubnmoreka [JOK
12 HACJIEICTBCHHOC 12 1 https://m.edsoo.ru/7f41c2
TH 92
3aKOHOMEPHOCTH bubnxorexa LIOK
13 8 1 https://m.edsoo.ru/7f41c2
U3MEHYHUBOCTH 92
Cemetika bu6nmoreka [IOK
14 5 0.5 https://m.edsoo.ru/7f41c2
YyeJjioBeKa 92
Cenexuus bubnunoreka LIOK
15 6 1 https://m.edsoo.ru/7f41c2
OpraHu3MOB
92
buorexHoorus bubnunoreka LIOK
16 U CUHTETHYECKas 6 https://m.edsoo.ru/7f41c2
OouoJorus 92
17 PesepBHOe Bpems 3
OBLIEE
KOJIMYECTBO
YACOB IIO 136 13

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buosnorus, 7 xnacc/ [laceunnk B.B., Cymaroxun C.B., Kanmunosa I'.C.; moapenakiueit
[Taceunuka B.B., Akirioneproe o6miectBo «M31arenscTBo

«[Ipoceerienue»

* buonorus, 8 knacc/ [laceunuk B.B., Kamenckwmii A.A., [lIsenos I'.I".; moapenakuueit
[Taceunuka B.B., AkuronepHoe o6miecTBo «M31arenbcTBo
«[Ipoceerienue»

* buonorusi: 9-it kiacc: 6a30BbIi ypoBeHb: yueOHHK, 9 knacc/ [Taceunnk B.B.,Kamenckuii
A.A., lIsenos I'.T". u npyrue; nox pexn. Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3narensctBO «IIpocBemienue»

* buonorus. 10 knace : yued, 1 odmeoOpa3oBar. opranu3anuii : yriayon. b63 yposens / [B.

B. Ilaceunuk u ap.] ; nox pea. B. B. [Taceunuka. — M. : [IpocBenienue
METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

e buonorus. [loypounsie paspa6otku. 10—11 kmaccel . yue6. mocobue s
obmieo6bpaszoBar. opranuzanuii : yriay6:n. yposens / B. B. [laceunuk, I'. I'. [lIBenios, T.
M. Edumosa ; moxa pexn. B. B. ITaceunuka. — M. : [Ipoceemenue, 2017. — 267 ¢. —
(JTuaus xu3am). — ISBN 978-5-09-050475-1

e buonorus. Pa6oume mnporpammel. [IpeamerHas JHMHUS Y4EOHHUKOB
«JIunns xu3nm». 10—11 knaccsl © yue6. mocobue 11 ob1eobpazobat.opraHu3anuii:
yrny6naéunbiii ypobeus / B. B. Ilaceunuk, I'. I'. IlIBemnos,

T. M. Edumora. — M. : IIpocsemienue, 2017. — 00 c. : un. — ISBN 978-5-09-
050542-0.

e U.I. benos, B.A. Kopuaruna Ypoku 6otanuku. M.: [Ipocsemenue. 2007r.

e H.B. [Taganxo. B.Il. ®énopoBa Metoauka o6yuenust 6otanuku. M.: IIpocBenienue.
2007r.

e b.M. MennukoB. buonorust: popmsl u ypouu xu3Hu. M.: [Ipocsemenue, 2007r.

e B.K. Measenesa boranuka, u3a. M.: Meaumuna. 2005r.

e [.C. Kanunona, A.H. MsarkoBa Meroauka o0yuenus ouosnoruu. M.: IIpocserienue.
2005r.

e buonorus: popmel u ypoBHH xu3HU. .M. Mennukos. — M.: IIpocsemienune, 2006r.

e buonorus (3 roma). H.I'pun, V. Crayr, . Teitnop. — M.: «Mup», 2000r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru

https://foxford.ru/
https://www.yaklass.ru
https://edu.skysmart.ru/
https://infourok.ru
https://ru.padlet.com/
https://content.edsoo.ru/lab/subject/1
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