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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma no yuebHomy npeamery "buonorus” (nanee - 6M070rHUs) Ha YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX MOJIOKEHUN (enepalibHOM pabodeil mporpamMmmbl
BOCTIUTAHMS.

VYuebubiii npeamer «buonorus» yrmyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYYHBIE MPEAMETHIY.
Cormacao monoxenusim OPI'OC COO mnpodwibHble ydeOHBIC NpPEIMETHI, H3ydyaeMble Ha
yrayOnEHHOM YpOBHE, SIBISIOTCS criocoOoM mauddepeHnnanud o0ydeHuss Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpPeIHUM NPOPECCHOHANBHBIM U BBICHIMM oOOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuen
0o0yyarolmuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEIUIIMHOW, SKOJOTHEH, MCHUXOJOTHEeH, CIIOPTOM MM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O IEIH U 3a/1a4ax
U3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTYpPHpOBaHHE IO pa3fieliaM H TeMmaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXNPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€H, JIOTHKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH 0oOydwarommxcsi. B mporpamMMe mo OMOJOTHUH peayM30BaH MPHHIIHIL
MPEEeMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus,
Omaromaps uyeMy [pPOCMaTpHBAaeTCS  HAIMPaBICHHOCTh Ha  MOCIEAYIoIlee  Pa3BUTHE
OMOJIOTUYECKNX 3HAHWH, OpPWUEHTHPOBAaHHBIX Ha (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUYECKOTO MBIIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIUTaHHE OEpeXHOro OTHOIIEHUS K OKpYXarolled NpupoiHoi cpene. B mporpamme mo
OMOJIOTHH TaKXe IOKa3aHbl BO3MOXXHOCTH ydeOHOro mpeamera «buosjorus» B peanusanuu
tpeboBanuii ®I'OC COO Kk mIaHUpPYEeMBIM JUYHOCTHBIM, METAIPEIMETHBIM U MHPEIMETHBIM
pe3yapTaTaM o0yueHus ¥ B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOMN
NeSITeIbHOCTH O0YYaloIUXCs M0 OCBOCHMIO COAEp)KaHUS OMOJOrMYeckoro oOpa3oBaHUs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOHnblii npeamer «buonorus» Ha ypoBHE CpeAHEro oO0Iiero oOpa3oBaHHs 3aBeplIacT
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHUe U yriyOlieHne 3HaHu
oOyyaromuxcst O JKMBOH TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
SMOPHONIOTUN U OUOJIOTHUH Pa3BUTHsI, T€HETUKH, CEJEKIUH, OMOTEXHOJIOTHH, BOJIOIHOHHOIO
YUEHUSI ¥ DKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
HOJATOTOBKY OOYyYaroIuXcs K TMOCIEIYIONIEMY MOJIY4YEeHHIO OHOJIOrnyeckoro oOpa3oBaHUS B
By3aX W OpraHu3alUsAX cperHero npodeccuoHaabHOro odpasoBanus. OCHOBY €ro cojepKaHus
COCTaBIISIET CUCTEMa OMOJOTHMYECKMX 3HAHWH, TOJYYCHHBIX MPH HM3YYCHHUH OOYUJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHUYECKHX pa3/ejoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HAHUS TOTY4YalOT pa3BUTHE. Tak, pacUIUPEeHbl U YrTyOIeHbI
Ouonornyeckue 3HaHHUSA O PACTEHUSX, KUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeloBeKa,
O0MMX 3aKOHOMEPHOCTSIX KH3HH, JOMOJHHUTEIBHO BKIIOUEHBI OHMOJIOTHYECKHE CBEICHUS
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MPUKJIAJHOTO ¥ MOMCKOBOIO XapakTepa, KOTOPbIE MOYKHO HCIIONb30BATh KAaK OPUEHTHUPHI AJIA

MOCIEAYIOET0 BhIOOpa mpodeccun. Bo3mMokHa Takke WHTETpanus OMOJIOTHYECKHX 3HAHHUHA C

COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,

reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOAbl K H3y4eHHIO Oumosioruu. COrjlacCHO MM, H3Yy4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJIsl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluH,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
wianetsl. Tak, B 10 Kkiacce HM3ydyaloTCs OCHOBBI MOJIEKYJISPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH M CHUHTETHYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydarommxcs Mo OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢uznonoruu venoseka. B 11 kimacce u3yyaroTcsi SBOJIOIMMOHHOE YYEHUE, OCHOBBI SKOJIOTHH U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» TpU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MUpPA, 3HAHUW O CTPOCHUH, MHOT000pazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIICIOBAaHUAX B OWMOJOTHH, MPHUKIATHBIX aCMeKTax
Ouosiornueckux 3HaHui. JJig pa3BUTUS W MOJJEp)KAHUS UHTEpeca 00ydarImmxcs K OMOIoruu
HapsIly CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAHUH MPOrPAMMBI IO
OHOJIOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEUICHHE Ba)KHEHIINX
OMOJIOTUYECKHX U KOJIOTUICCKUX TTPOOIICM.

Llenp u3yuenus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypoBHE — OBJa/ICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOTro paHTa U NPHOOPETeHHE YMEHUN UCIIOJIb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUU WHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NeATeTbHOCTH, CBI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY y4eOHOr0 3aBeIeHuUs sl IPOAOHKEHUS OMOJIOTHYECKOT0o 00pa3oBaHUsl.

JlocTtuxenne nenu u3ydeHus ydeOHoro mpeameta «buonorus» Ha yrinyOn€HHOM ypOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

o OCBOGHHE OOYYarOIIMMUCA CHCTEMbl OHOJOTHMYECKMX 3HaHHWi: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSAX, KOHIEMIUIX, THUMOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U
MpaBujaX, COCTaBIISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa; O
CTPOEHUH, MHOTO00pa3ud U OCOOEHHOCTSAX OMOJOTHMYECKHUX CUCTeM (KIJIETKa, OpTaHH3M,
MOMYJSIINS, BUA, OMOTe0IeH03, Ouocdepa); 0 BBIIAIOIMIUXCSI OTKPHITHIX U COBPEMEHHBIX
HCCIIEAOBAHUAX B OMOJIOTHUY;

. O3HAKOMJICHHE  OOy4aroummxcsd C  METOJaMU  TIO3HAHWSI ~ KUBOW  TPHUPOJIBI:
HCCJIEIOBATEIbCKUMU METOJIaMU  OMOJIOTUYECKHX HayK (MOJICKYJISIPHOHW H KIIETOYHOU
OuoJIOTHH, YMOPUOJIOTHN U OMOJIOTUN Pa3BUTHS, TEHETUKHU U CEJIEKIINH, OMOTEXHOJIOTHHU 1
CUHTETHUYECKON OWOJOTHH, MaJeOHTOJIOTUH, DIKOJOTHH); METOJAMH CaMOCTOSITEILHOTO
MPOBEJICHUS OMOJIOTHYECKUX HCCIEAOBaHUN B maboparopuu U B mpupoje (HabiroeHue,
W3MEPEHHE, DOKCIEPUMEHT, MOJCINPOBAHNE) B TOM YHCJIe ¢ HCHOJb30BaAHHEM
ungposoro obopynosanus ueHrpa «Touka pocray;

o OBJIQJICHHE OOYYAIOIUMHUCS YMEHHUSMU: CaMOCTOSITEJIbHO HAXOJUTh, AHAIW3UPOBATH W
UCIIONIb30BaTh  OHMOJOTMYECKYI0  WH(OpMAIMIO;  TMOJH30BAThCS  OMOIIOTUYECKOM

TCpMI/IHOJlOFHeﬁ n CHMBOHHKOﬁ; YCTaHABJIMBATL CBA3b MCEKAY PA3BUTUCM OHOJIOTUH H
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COLIMATIbHO-3KOHOMHUYECKUMHU U 3KOJOTHYECKUMH MpoOIeMaMH YeI0BEUYeCcTBa; OLEHUBATh

MOCJIEACTBHS CBOEH IEATEIbHOCTH 1O OTHOILEHHIO K OKpYXKAaoLled NpUpoAHOil cpene,

COOCTBEHHOMY 37I0POBBIO H 3/I0POBBIO OKPYKAIOIIMX JII0JIei; 000CHOBBIBATH M COOIIOAATH

Mepbl MpoPUIaKTUKH MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBHia MOBEACHUS B MPUPOAE U

oOecrieueHrss 0E30MACHOCTH COOCTBEHHOH JKM3HENESATEIIbHOCTH B  YpPE3BBIYAMHBIX

CUTyallUsIX HPUPOAHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepPH30BaTh COBPEMEHHBIC

HAy4YHBIC OTKPBITHS B 00JIaCTH OHOJIOTHH,

o pa3BUTHE Y O0YyYarOIMXCS MHTEIJICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMU M COBPEMEHHBIMU HCCICIOBAHUSIMU B
OHMOJIOTUH, PelIaeMbIMU €10 MTPOOJIeMaMu, METOI0JIOTHEeH OMOIOrHUeCKOro UCCieI0BaHus,
NPOBEICHUS OKCIEPUMEHTAJIBHBIX HCCIEIOBAHUN, pEIIeHUsT OHOJIOTHYECKUX 3aad,
MOJIEIIMPOBAHMS OMOJIOTHYECKIX OOBEKTOB U MPOIIECCOB;

o BOCIIUTaHHE Y OOYYaIOMIMXCSl IEHHOCTHOTO OTHOILICHHS K >KUBOW MPHPOJIE B IIEJIOM H K
OTIENBHBIM €€ OOBEKTaM M SIBJICHUSAM; (POPMHUPOBAHHE DKOJOTHUYECKOW, T'€HETHYECKOU
rPaMOTHOCTH, OOIIeH KyJabTyphl TMOBEACHHUS B MPHUPOAE; HHTETPALUUA €CTECTBEHHO-
HAyYHBIX 3HAHUM;

o npuoOpeTeHne 00yJarIUMHUCI KOMIETEHTHOCTH B PAllHOHATBHOM MPUPOIOTIOIH30BAHUH
(cobmroeHne TpaBWi TMOBEICHUS B TIPUPOJE, OXPaHbI BUIOB, dKOCHCTEM, OHOCOhEpHI),
COXpaHEHUU COOCTBEHHOI'O 3/10pPOBbs U 370POBbs OKPYKAIOIIUX JTOAEH (COOII0IEHUS MEp
npodunakTukd 3a0oieBaHM, oOOecredeHne OE30MacHOCTH IKU3HEACSITEILHOCTH B
Ype3BBIYAMHBIX CHTYaIUSX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIOJIb30BaHUsl OMOJIOTHUECKUX 3HAHUIM U YMEHH B MOBCEAHEBHOMN KU3HMU;

o CO3JIaHHME YCIOBHH [UIsl OCO3HAaHHOTO BbIOOpa OOYYAIOIIUMUCS HHAUBHIYAIbHOM
00pa30oBaTeNbHONl TPACKTOPHH, CIOCOOCTBYIONICH MOCIEAYIOIIEMY MpodecCHOHAIBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUH C WHAMBHUIYaTbHBIMA MHTEPECAMH U MOTPEOHOCTIMHU
peruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YIrIyOJIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

OTb6op opraHu3alMOHHBIX (OpM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEUU(HUKU €ro COJACpKaHUS U HAMpaBICHHOCTH Ha MPOJOJIKEHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHMU3ALUAX CPEAHEro MNPO(ECCHOHATBHOTO U BBICIIETO
oOpazoBaHus.

OO0s3aTeNnbHBIM YCIOBUEM MPH O0Yy4EHMM OMOJIOTMM Ha YIiayOlIEHHOM YpPOBHE SBIISETCS
MpoBeJcHNE JIa0OpaTOPHBIX W MpakTU4Yeckux pador. Takxke ywacthe oOyyaroumxcs B
BBIMIOJTHEHUH  TPOEKTHBIX U  y4eOHO-UCCIIEOBATENbCKUX PabOT, TeMaTHKa KOTOPBIX
OTIpEeNIeNISIeTCSl YYHUTEJIEM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPKAHUE OBbYYEHUA

(mpakTH4Yeckasi 4YacTh Y4eOHOTO COJEpP:KAHUsI TNpeIMeTa YCHJIEHA MAaTepHAJIbHO-
TeXHHYeCKol 0a30ii umeHTpa «Touka pocray, UCHOJIb3YeMOro JUISl peajiu3anuu
00pa3oBaTeIbHBIX MPOrPaMM B paMKaX NMpenoaaBaHust XUMHUHU)

10 KUIIACC

CoaepxaHve MpPOrpaMMbl, BBIIECJIEHHOE  KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpameHTaldbHbIC, MPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccuun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA: MEJIUILIMHE, CEJIbCKOM XO35KCTBE, MPOMBILIIEHHOCTH, OXpaHe
TIPUPO/IBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, I'.
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxkos, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

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

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBONWCTBA KUBBIX CUCTEM: €AMHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAMOOpPraHM3als, CaMOBOCIPOU3BEIAEHUE, PA3APAKUMOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUI0OBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounocthepnsiid. Ilporeccsl, mpoucxoasmue B KHUBBIX cucTeMax. OCHOBHBbIE MPU3HAKHU >KUBOTO.
Kuznp kak hopma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye *KHBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpPTaHHU3ALUN.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckor Hayku. HaOmromeHue, u3smepeHwue,
OKCIEPUMEHT, CHCTEMarTHh3alus, MeTaaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. IloctraHoBka M mpoBepka rumnote3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX PE3yJIbTAaTOB. [IpMUMHBI UCKAKEHUS PE3YNIBTATOB HKCIIEPUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuelr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HH», «BHOJIOTHYECKHE CHCTEMBIY,
«CBONCTBa )KMBON MaTepun», «Y pOBHH OPTraHU3ALMH KUBOHU MPUPOIb», «CTpOEeHNE )KUBOTHON
KIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO0  OpraHU3May,
«buoreonieno3», «buocdepar, «MeToabl U3YUESHUS KUBOU IPUPOIBD.

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBECHUS HAOIIOACHUH, N3MEPEHUH,
DKCIIEPUMEHTOB.



Tema 3. buosiorusi KjieTku

Knerka — cTpykTypHO-(YHKIMOHAIbHAS €IMHULIA KUBOTO. VICTOpHS OTKPBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

MeToapl MOJEKYIApHOW M KIETOYHOW OWOJIOTHH: MHKPOCKOMUs, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHnnanbHOe  LHEHTPUYTHPOBAHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Koungoxanvnaa muxpockonus. Bumanvhoe (npusxcuznennoe) uzyyeHue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIH MUKpOCKOM», «lcropus
Pa3BUTHUS METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM W LU(POBONH MHUKPOCKOI, MHUKpPOIpENapaTrbl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHHe METOAOB KJIETOYHOH Owoioruu (xpomartorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOJIEMEHTHI. Boia u €€ ponb
KaK pacTBOPUTENS, peareHTa, ydacTH€ B CTPYKTYPUPOBAaHUHM KIIETKH, TEIUIOPETYJIALHUN.
MuHepanbHble BEILIECTBA KJIETKH, UX OMooruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBOW Moisekyinbl. IlepBuunas crpykrypa Oenka, TMenTHAHAs
CBs3b. BTopuuHnas, TpeTnyHas, yeTBepTUYHAas CTPYKTypbl. [leHarypanus. CBoiicTBa O€JIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIN 0enKoB. [Ipuonsi.

VYrneBonpl. MoHoOcaxapuabl, AUCaxapuibl, OJIMTOCAXapuibl W mojucaxapujbl. OOt
IUIaH CTpPOeHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YriieBoAoB. buonoruueckue QyHkuun
YTJIEBOJOB.

Jlunuasl.  I'mapoduneHo-rHapodoOHBIe  cBoifcTBa.  Knaccudukaunms — aummiaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOIiCTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHMUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenune HyknenHoBbIX KuCiIOT. HykneoTumasl.
[Tpunuun xommuieMentapHocTtH. IlpaBmio Yapradda. Crpykrypa JAHK — nBoitHas crupaiis.
Mectonaxoxaenue u 6nonorundeckue pynkuuu JJHK. Buasr PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B mojiekyine AT®. buonornueckne
¢ynkuun AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMH B KiIeTke. /pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMOXUMHUYECKHE U OMOPHU3UYECKUE HCCIEOBAHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMoOINeKyl. Mooenupoganue cmpykmypvl u QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiii ouzatin u opeanuyeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpan U

[Hoptpetsr: JI. [Toaunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, @. Caurep, C.
IIpy3unep.



Huarpammbl:  «PacnpenesieHMe XUMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacrnipenenieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEY.

Tabmuubl u cxemsl: «lleprognueckas TaOnMIa XUMHAYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe oOpraHu3moBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTypbl OeNKOBOH MOJEKYINbI», «CTpoeHHE MOJIEKYN YrieBoJoB», «CTpOeHHE MOJIEKYI
IUnuioBy», «HykienHoBble KUCIOTHIY, «CTpoeHre MoseKybl ATO».

Ob6opynoBanue: XUMHUYECKas Mocy1a ¥ 000py10BaHHE.

JladopaTropnasi padora «OOHapyKkeHHE OCITKOB ¢ ITOMOIIBIO KaY€CTBEHHBIX PEAKITUI».

JlaboparopHasi padora «l/ccinenoBaHue HYKIEMHOBBIX KUCIOT, BBIACICHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tunsl KIETOK: 3yKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue mpoKapuoTHUecKo KieTku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTU CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckodl MeMmOpaHbl. TpaHCIIOPT BEUIECTB 4epes3
IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), akKTHUBHBIN
(mepBUYHBIA M BTOPUYHBINA aKTHBHBIA TpaHcmopT). [lomymponunaemocts memOpansl. Pabota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOMUTO3: MUHOIMTO3, paronnTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOW CTEHKH PacTEHH, TPHOOB.

[Mutonnazma. L{uto3ons. Llutockener. JIBwkenue uutomnazMel. OpraHOUIbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUIbI KIETKH: sHAoIIazmaTuueckas cetb (JI1C), anmapar [Nonbaxwy,
JM30COMBI, WX CTpOeHHE W (QYHKIUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue TrpaHylsIpHOTO peTukyinyma. Mexanusm wuanpasnenus 6enkos 6 OIIIC. Cunres
pactBopuMbIXx  OenkoB. CHHTe3  KJIETOYHBIX MeMOpaH. [Imagkuit  (arpanHynsipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (GyHkuMs anmapara [omnbmaxu. Moougukayus
benxos 6 annapame I onvoocu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKU: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CTpoeHue u
GyHKIMU MHUTOXOHIpUH W 1actui. [lepBHuHBIE, BTOPHYHBIE W CJIOXHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIIUX  DYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGHKOIUIACTBI ~ BBICIIMX
pacTeHUN.

HememOpannble opranouab! kineTkn CTtpoeHne M (yHKIHMU HeMEMOpaHHBIX OpraHOMI0B
KieTku. PubGocombl.  [lpomescymounvie Quramenmol. MuxpouiaMeHTbl. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIemoK.
MuxkpotpyOouku. Kinetounsiii nentp. CrTpoeHHe | JABWKEHHME JKTYTHKOB M PECHUYEK.
MuxkpotpyOouku nurtoriasmel. Llentpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
mukpompyboukamu. Momopmvie 6enku.

Anpo. OOonouka sapa, XpOMaTUH, KapuoOILIa3Ma, SAPBIINIKH, UX CTPOEHUE U (YHKIUU.
Snepubliii GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamut. benku XpomMaTHHa — THCTOHBL. /Junamuxa s0epHoll
0001104KU 8 Mumose. foepHuiii mpancnopm.



Knerounsie  BkimtoueHusi. CpaBHHUTENbHAs  XapaKTEpUCTUKAa  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaL U

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

Tabmumpl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOeHHE IKUBOTHOM
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIpUN», «Aapoy», «CtpoeHue
MPOKAPHUOTUYECKON KIICTKH.

O6opynoBaHue: CBETOBOM U 1U(pOBOM MHUKPOCKOI, JaTYMK TEMIIEpaTyphl,
MUKpOIIpEnaparbl pPaCTUTENbHBIX, >KUBOTHBIX KJIETOK, MHKpOIpEenaparbl OaKkTepUaIbHBIX
KJIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHUSI KJIETOK Pa3IMUYHBIX OPTAHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccnenoBaHue mia3Moin3a U JEMIa3MOJIM3a B PaCTUTENbHBIX
KJIETKax.

IIpakTuyeckas padora «/3yyeHue ABUKEHUS IUTOIIA3MbI B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U IPeBpallleHHe SJHEPIMHU B KJIeTKe

AcCCUMMIISIHS ¥ JUCCUMWIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
DHepretudyeckoe oOecreueHue kieTku: rmpeBpanienne ATD B 0OMEHHBIX Mpoleccax.
DepMeHTAaTUBHBINM XapakTep peakluid KIETOYHOTro MeTabonm3ma. DepMeHThI, X CTPOCHUE,
cBoiicTBa W MexaHm3M jaedcTBus. Kodepmentel. Otiamuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTuBaTOppl M OEIKU-UHTUOUTOPBL.  3aBUCUMOCTH  CKOpPOCTHU
(bepMEeHTAaTUBHBIX PEAKINil OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBII CHHTE3 OpraHMYECKHUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce porocunTe3a. CBeToBass U TEMHOBAs
da3el. Pomoovixanue, Csz., Cs. u CAM-munvi pomocunmesa. IIponyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  PazHooOpa3zue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDHUIIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepHH, BOJOPOHbIE OakTepun. 3HaUYCHHE XEMOCHHTE3A.

AHaspoOHble opranu3Mbl. Bunel Opoxenus. [IpoaykTel OpoxkeHHs M MX HUCHOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIUTENH
Oone3Hel.

AspoOHBIE OpPraHW3Mbl. JTanbl YHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN STaIl.
['mukonmn3 — 6eCKUCIOPOAHOE paclIeNIeHUE TIOKO3BI.

bronornueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUI B Mpoleccax
O6uonoruueckoro okucienus. Luxinyeckue peakuuu. OkuciautenbHoe (HOCHOPUIHPOBAHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Iepel  aHa’POOHBIM.
O} PeKTUBHOCTH IHEPTrETHIECKOTO OOMEHa.

JleMoOHCTpaL UK

IToptpetsr: Ixk. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxemel: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunre3 Oenkay,
«Ctpoenne GpepMeHTay, «XeMOCHHTESY.



OOGopynoBaHue: CBETOBOM M IU(PPOBON MHUKPOCKOI, JATYMK TEeMIIepaTyphl, natuyuk pH,
00opyoBaHue IJIsi IPUTOTOBJICHHSI IIOCTOSTHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKONW aKTUBHOCTH (epMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

Jladoparopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJia B PACTUTEJIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOKECHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuunHoro cunres3a. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanms HacneacTBeHHOM uHQoOpManuu. ['@HeTHYEeCKW KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuudbii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAIUIETBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yyactue TpancnoptHeix PHK B OuocunTtese Oenka. YcinoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npeocmasnenusi o cmpoenuu 2eHos. Opranuszaius reHoMa y npoKapuoT U
9YKapHOT. Perymsanusi akTHBHOCTH T€HOB y mpokapuoT. ['mmoresa omepona (. XKaxo0, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kiierounslii romeocTas.

Bupycel — HekiIeTouHbIe (POPMBI KU3HH U OOJIMTAaTHEIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuzuennwiii yuxn [[HK-codepacawux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3aboneBanusi uenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COITMAIbHBIE U METUIIMHCKHUE TIPOOJIEMBL.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) ecmpyxmypnoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaL U

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmumet u cxembl:  «buocuHTe3 Oenka», «[eHeTnueckuid Koa», «Bupyce»,
«baxTepruodaruy.

IIpakTuyeckas padora «Co3nanue MOJEIH BUPYCay.

Tema 8. 7Ku3HeHHBIH MKJI KICTKH

Knerounsii muki, ero mepuoasl u perymsnus. Mutepdaza m muto3. OcoOEHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKU
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHUYECKHH (IIPEMUTOTHUYECKHI) MEepHUOIbI
UHTEpda3bl.

Matpuunsii  cunte3 JHK —  permmmkanms.  Ilpunnuner  perummkanuu  JJHK:
KOMIJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
perummkanuu  JIHK.  Xpomocombl. Crtpoenne xpomocoMm. Temomepbl u — Temomepasa.
XpOMOCOMHBIM HAbOp KIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpHl XPOMOCOM.
I'omonornynsie XpoMocomsl. [1010BBIE XPOMOCOMBL.
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Jenenue kietku — muto3. CTaguu MUTO3a M MPOUCXOISANIME B HUX Mpolecchl. THIbI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3a.

Perynsiiuss MUTOTHYECKOTO NHKJIA KIETKH. l[Iporpammmupyemasi KieTodHas Tubenp —
amornTo3.

Knerounoe siapo, xpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemka» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBI LUK KIETKW», «Muto3», «CTpoeHue XpomMocomy,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOW M IU(PPOBOH  MHUKPOCKOI, MHUKpoIrpenaparsl: «MHUTO3 B
KJIETKaX KOpEIIKa JIyKa.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.

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

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIEC,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0eHHOCTH CTPOEHUS U KUZHEJCATENbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
IPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTpOEHHUs, (PYHKUUN U PacrloiIoKEHHUS
TKaHEN B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4YelOBeKa. TUNbl JKUBOTHBIX TKaHEW: SNUTENUalIbHAas,
COEJMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (GYHKUUH U pacroOoKEeHUs
TKaHEW B opraHax »KMBOTHBIX U U€JIOBEKa.

Opranbl. BereraTuBHble 1 TeHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeKa. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Onopa Tenma opranusmoB. Kapkac pacrennid. CkeneTrbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbll 1 BHyTpeHHUH ckeneT. CTpoeHre U TUIIbI COETUHEHUS
KOCTEH.

JIBikeHue oOpraHusMmoB. J[BWXKEHHME OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPOMU3Mbl WU HACTHH.
JIBukeHre MHOTOKJIETOYHBIX JKHUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIIIBI ¥ UX padoTa.

ITutanue opranusmoB. IlornomnieHre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pactreHusAMH. IluTaHue XUBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IMILEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. IlumieBapurenbHbie
xkenessl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jpixanue xuBoTHBIX. [{uddy3us razos yepes
NoBEepXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBepXHOCTh. JKaOepHoe M n€roynoe
IpIXxaHue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIOKHEHHE
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CTPOCHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cuCTeMa 4YeloBeKa. MeXxaHu3M
BEHTHJISLIMH JIETKUX Y NITUI] U MIIEKOMUTAIONMMX. Perymsiuus npixanus. J{pixarenbHbie 00bEMBI.

Tpa"cnopT BewECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrtemMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepjue, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIllEHHs.  OBOJIIOLIMOHHBIE  YCIO)KHEHMSI ~ CTPOEHHSI  KPOBEHOCHOM  CHCTEMBI
NI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BeigeneHue 'y JKMBOTHBIX.
Cokpatutenbupie Bakyonu. Opranbl BblieneHus. DuibTpanus, cekpenuss u  obpaTHoe
BCAChIBaHME KaK MEXaHMU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBA3b MOJOCTU T€la C KPOBEHOCHOM
U BBLICIUTEIBHOM CUCTEMaMU. BplieneHue y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. Iloukwm.
Crpoenue u ¢pyHkironuposanue Heppona. OOpazoBaHHE MOYH Y UEIOBEKaA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LMCTBI MPOCTEUINNX. 3aIMTa Yy MHOIOKJIETOUHBIX pacTeHui. Kyrukyna. CpeacrBa nacCUBHONW U
XUMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3alnTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHbIE. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cucrema uenoBeka. KileTOUHBII W TyMOpalbHBII HUMMYHHUTET.
Bpoxnéuuelii u  npuOOpeTEHHBIN  cnenuuYeckuii HMMMYHUTET. Teopusi KIOHAIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®@. M. Bepuer, C. Tonerasa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoXIEHHOTO MMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUH.

Pa3apaxxuMocTe M perynasuus y OpraHu3MoB. PazipakuMocTb y OJIHOKIJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinus y pacTeHuil. POCTOBBIE BEIECTBA U HX
3Ha4YCHHUE.

HepBHas cucrema u pedrexkrtopHas perymnsiuus y >KUBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBl y KUBOTHBIX. OTaensl
TOJIOBHOI'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropnas nyra. bezycrnoBHble u
YCJIOBHBIE PE(IIEKCHI.

['ymopanbHasi perymsiuvsi M OSHIOKPUHHAs CHUCTEMa JXUBOTHBIX M uesoBeka. JKenessl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMOCBsA3p HEPBHOU U
SHIOKPUHHOU cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoOHCTpaL U

IHoprper: U. I1. I1aBnoB.

Tabmuupbl u cxembl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUYHBIE BOJOPOCIH,
«baktepun», «lIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOEHHE HACEKOMBIX», «TKaHM pacTeHu»,
«Kopuesble cuctembl», «CtpoeHue cteOnss», «CTpoeHHe JIHUCTOBOM MNIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venmoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmeynas cucremay,
«BbraenurenbHas cucremMay, «JHIOKpUHHAsA cucTteMa», «CTpoeHue MbIIbD, «MMyHHTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUu», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHE IIaHApUW», «BHYTpeHHEE CTpPOEHHE 10KIEBOTO
yepBsi», «HepBHas cucrema priO», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmelkaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucremMa MIIEKONMTAKOLIUXY,
«HepsHas cucrema uenoBekay, «Pediuexcy.

Ob6opynoBaHue: cBeTOBOM W IUGPPOBOW MHUKPOCKOI, MHUKPOIPENaparbl OJHOKIETOUHBIX
OpraHMW3MOB, MHUKpOIpenaparbl TKaHEH, pPAaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX,
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UTJIOKOKUX, JKUBBIE IK3EMILISIPbl KOMHATHBIX PAcTEHUM, repOapuu pacTeHui pasHbIX OTAEJIOB,
BIIQXKHBIE TMpenapaThl JKUBOTHBIX, CKEJIETHl TO3BOHOYHBIX, KOJUICKIHUH OECIO3BOHOYHBIX
JKUBOTHBIX, CKEIIET YeJIOBeKa, 00OpYyIOBaHHE IS JEMOHCTPAIMU MOYBEHHOTO M BO3IYIIHOTO
NUTaHUS PACTeHUM, pacllerUieHus Kpaxmajia M OenkoB moj JeiicTBueM (EepMEHTOB,
o0opysoBaHue [UIsi JAEMOHCTPALlUU OIBITOB IO H3MEPEHUIO0 >KU3HEHHON EMKOCTH JIETKHX,
MEXaHU3Ma JIbIXaTeJIbHbBIX JIBHXKCHHM, MOJIEIH T'OJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEl pacTeHHI.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bubl
6ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYIISILUS, (parMeHTalysl, KIOHUPOBaHHE.

ITonoBoe paszmHoxeHue. IlosnoBele kineTkw, uau raMerel. Meio3. Craguu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzaponpimieBoe  pasButue. l'ameroreHes y JkMBOTHBIX. IlosoBele  kene3sl.
OO6pa3oBaHue W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 m oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omio10TBOpEeHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

WunuBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAyKa O Pa3BUTHUU
opranusMoB. Mopgoeenes — 00Ha u3 enaguvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u modenu mopghozenesa. Craguu aMOpuOreHe3a KUBOTHBIX (Ha MpUMepe JIAryiku). JpoOnenue.
Tunsl npobnenus. /[Jemepmunuposannoe u neoepmunupogannoe opobnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTU JpOOJIEHUST MIIEKONUTAIOMINUX. 3apOJIbIIIEBbIE JIMCTKU (TacCTPYJIALINS).
3aknajKka OpPraHoB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojpbllmia (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJEHCTBUN TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOIIEH CpEebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIM mnepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butne ¢ Meramopdo3oM Yy O€ClO3BOHOUHBIX U ITO3BOHOYHBIX JKHUBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XMBOTHBIX. MDaKTOpbl peryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce wmeio3a. [lameToreHes y pacTeHUM.
OIIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHHUE Y
[[BETKOBBIX pacTeHHid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaL UK

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

Tabmuupl u cxembl: «BereratuBHoe pa3MHOXKeHHE», «THUIbI 6€CMOIOr0 pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXkeHHe »IBIVIEHBD», «Pa3MHOXEHUE TUAPBDY,
«Meito3», «Xpomocombl», «['amertorenes», «CTpoeHHE SHUIEKIETKH W CIEPMaTO30HIa»,
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«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BuUTHE», «Pa3BUTHE MaKCKOTo
Kykay, «Passurue capaHum», «Pa3Butue IArymku», «/IBoMHOE ONIOLOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «CTpoeHHne CeMsH OJHOAOJIBbHBIX M JIBYAOJBHBIX PAacTeHU», «KU3HEHHBIH LUKI
MOpPCKOM  KamycTbl», <«JKW3HEHHBII LHMKI MXa», <OKHW3HEHHBII LUK M[anopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

Ob6opynoBaHue: CBETOBOM M IU(PPOBOKH MHKPOCKOI, MUKPOIIPENaparbl SHIEKIETOK U
CIepMaTo30M10B, MOJIENb «L{MKII pa3BUTHS JISTYIIKKY», MUKPOTIPENapaThl NECTUKA, THIYNHKH.

JlaGoparopnass pabGora «/3yueHue CTpoeHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckass pa6ora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOJAbIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTaHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTnKka — HAyKa 0 HACJIeICTBEHHOCTH M N3MEHYHMBOCTH OPraHU3MOB

Wcropusi craHOBIEHHSI M pa3BUTHs TCHETHKH Kak Hayku. PabGoter I'. Menpens, I'. ne
O®puza, T. Moprana. Ponbp oreyecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Komnbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJuIE€IbHBIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TreHoTun, (eHotun. OCHOBHBIE METOIbl TE€HETHKHU:
THOPHIONOTHYECKUH, TUTOIOTHYECKHH, MOJICKYIISIPHO-TeHETUIECKUH.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBusnos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuipe! u cxeMbl: «MeTobl TeHETUKHY, «CXeMBbl CKpELIUBaHUS».

O6opynoBaHue: CBETOBOM U U(POBON MUKPOCKOI, MUKPOIIPENnapaTsl AP030(UIIbI.

Jla6opaTopnasi padora «/[po3oduia kak 00bEKT FTeHETHUECKUX HUCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpusioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoii 3akoH MeHaens — 3aKkoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanmuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBAHMUS.
Pacmiennienue npu3HakoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. LluToI0rn4ueckrie 0OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CuennenHoe HacienoBanue npusHakoB. Padbotel T. Moprana. CrienyieHHOe Hacle10BaHne
T€HOB, HAapYIIEHNUE CLEIUIEHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M reTeporaMeTHbl Moj. ['eHeTudeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lmeforponusi — MHOMKECTBEHHOE JICMCTBHE TI€HA.
MHoOXeCcTBEHHBIM ajuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tonmnmepns.
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['eneTnueckuidi KOHTPOJb pa3BUTHUS PACTEHUW, >KUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHHUS W KOTHUTHBHBIX (yHKmmid. [eHernyeckue
MEXaHH3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJCHCTBHS «XO3SMH — TApPa3sHT» U «XO3SHH —
MUKpOOHOMY. ['eHeTHYecKre acreKThl KOHTPOJIS M U3MEHEHHUs HACJIeICTBeHHOW MH(OpMaIuu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JleMoOHCTpaL U

IToptpersr: I'. Mennens, T. Mopras.

Tabmumpl u cxemsl: «[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHuemns»,
«AHanusupymoniee ckpemuBanue», «Hemnonnoe qomuaupoBanuey, «ClerieHHOe Hacle10BaHue
MPHU3HAKOB y Apo30duiby, «[ eHeTnka nonay, «Kapuotun yenosekay, «Kapuotum apo30huiie,
«Kapuorun ntuub», «MHOKECTBEHHbBIN AJJIENU3M», «B3anMo1eiicTBUE T€HOBY.

OOopynoBanue: 1HU(PPOBOH  MHKPOCKON, MOJEIb JJIs  JIEMOHCTpAIlid  3aKOHOB
eauHOoO00pa3usi THOPUIOB IIEPBOTO TIOKOJICHMST W PACIICIUICHUS TNPU3HAKOB, MOJETb IS
JIEMOHCTpPAILIMM 3aKOHA HE3aBUCUMOTO HACJEIOBAaHUS MPU3HAKOB, MOJENb JUIsl JEMOHCTpPALUU
CIICTUICHHOTO HACIIeI0BaHUS MTPU3HAKOB, CBETOBOM MHKPOCKOI, MUKpoTpemnapar: «Jpo3oduay.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IpakTuyeckas padora «/3ydyeHue pe3yabTaTOB AUTHOPUAHOTO CKPEIIMBAHHS Y
JPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnelictBie reHotuna u cpeapl npu (GopmMupoBaHuHM (eHOoTHNa. V3MEeHUYMBOCTH
Npu3HAaKoB. KauecTBeHHbIE W KOJWYECTBEHHBIE IPU3HAKUM. Buapl  HM3MEHYMBOCTH:
HEHACJICCTBEHHAs] U HACJIEICTBEHHAs!.

MoaudukanonHas U3MEHYMBOCTb. Poib cpeabl B pOpMHUPOBaHUU MOIUGPHUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbIl psii M BapuanmoHHas kpusas (B.
HoranHncen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'eHoTHNMUecKkass HM3MEHUYUBOCTb. (CBOICTBA TIE€HOTUIIMYECKONM HM3MEHYMBOCTH. Bumsl
TFeHOTUINYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHAs!.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUM I€HETHUYECKOI0 pa3zHo00pas3us
B [IpeZieJIax OJHOI'O BHUJA.

MyranyonHass HM3MEHYMBOCTb. BHIBI MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UHAYLUPOBAaHHbIE MyTalMH. SnepHble MW LUTOMJIA3MAaTUYECKHE MYTalUH.
ComaTtnueckue M 1oJIOBble MyTauuu. IIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAILlMOHHOTO MpoIecca. 3aKOH IOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HaCJEJACTBEHHOCTD.

Onuzenemuxa u 5NUSEHOMUKA, PONb INUSEHEMUYECKUX (aKmopos 6 HACIe008AHUU U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoHCTpan U

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

Tabmuupel 1 cxembl: «Buasl nW3MeHUHMBOCTH», «MoaudukanMoHHas HW3MEHUYHUBOCTHY,
«KomOuHaTuBHast ~ u3MeHUMBOCTB»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTnueckue
3a00JIeBaHNs YeTIOBEKa», «BUabl MyTanuii».
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O6opynoBaHue: XuBble U repOapHble 3K3EMIUISIPbl KOMHATHBIX PACTeHHM, PHUCYHKHU
(poTorpadum) KMBOTHBIX C pa3NUYHBIMH BUJAAMH H3MEHYMBOCTH, HU(POBOH MHKPOCKOI,
JATYUK OCBEIICHHOCTH, MUKPOIIPENapaThl MyTAIli Y JPO30(HIIBL.

Jladoparopnasi pabora «lcciaenoBaHwe 3aKOHOMEPHOCTEH  MOAMGMUKAITMOHHOU
n3MeHuuBocTU. [locTpoeHre BaprallMOHHOTO psifa U BapHAllMOHHOM KPUBOII».

IIpakTnyeckas padora «MyTtauu y 1po30¢puibl (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 14. I'eHeTHKA Yejl0oBeKAa

Kapuotun uenmoBeka. MexayHapojHas NporpamMMa HCCIEJOBaHMS T€HOMa 4YeI0BEKa.
MeTobl M3YYEeHUS TEHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONMM3HEIOBBIN, [MTOTCHETHIYCCKHA,
MONYJSALUOHHO-CTATUCTUUECKUH, MOJIEKYJIsipHO-TeHeThnYeckuii. COBpEeMEHHOE OmpeesieHue
TEHOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHKE, B TOM duciie ¢ noMounpio [11P-
aHanu3a. HacneacTBenHbie 3a001eBanms YeoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HH YeIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MNPEApacloIoKEHHOCThI0. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUN M JICUCHUM TEHETHYECKUX 3a00JICBaHUN ueJoBeKa. MeEIMKO-TeHETHUECKOe
KOHCYJIbTHpOBaHUE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUECKUE aCIIEKThI
MCCJICI0BaHMH B 00J1aCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PH3UYECKOMY U
XAMHYECKOMY 3arpsi3HEHHUIO OKpYXKarolled cpelpl. ['eHeTmuyeckass NpeapacnoyioKEHHOCTh
YeJIOBEKa K IMaTOJIOTHSM.

JdeMoHcTpannn

Tabmuner u cxembl: «Kapuorum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKay,
«"ereTnyeckue 3a00I€BaHUS YETOBEKAY.

IpakTnyeckas padbora «CocTaBieHHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHusMoB

JomecTukanusi ¥ CeNEeKIus. 3apOoXIACHUE CEJICKIMU W JgoMmecThkanuu. Yuyenue H. W.
Bapunosa o LleHTpax mpoucxXoIeHUsI 1 MHOTOOOpa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiumn
B CO3/JIaHMM COPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mopona, mWTaMM. 3akKOH
TOMOJIOTUYECKUX PSAOB B HaciaeACTBEHHON m3MeHunBoct H. M. BaBuioBa, ero 3Hauenue mist
CEJIEKIIMOHHOM paboTHI.

Mertoabl cenekmoHHOM paboTsl. MicKkyccTBEHHBIH 0TOOP: MAacCOBBIM M MHIUBUAYAIbHBIN.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOp Mo
TEHOTHITY C TIOMOIIBIO OIEHKH ()eHOTHIIAa TOTOMCTBA M OTOOP MO T€HOTHUITY C TIOMOIIbIO aHATN3a
JIHK.

HckycCTBEeHHBIH MyTareHe3 Kak METOJ] CENEKIMOHHOW paboThl. PamuanmoHHBIN U
XUMHUYECKH MyTareHe3 KakK MCTOYHMK MYyTallMid y KYyJIbTypHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUPOBaHMS M MeToJoB pekoMmOuHaHTHbBIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia Jijisl CeEeKINH.

[Tonyuenne monumIonaoB. BHyTpuBHAOBas rTuUOpHIM3anus. bBIM3KOPOICTBEHHOE
CKpellMBaHue, Wi UHOpUIUHT. HepoJaCcTBEHHOE CKpeluBaHue, Wik ayTOpuauHr. [eTepo3uc u
ero mpuuuHbL. Mcmonp3oBaHue rerepo3uca B cenekiuu. OtTnanéHHas TUOPHAN3AIUA.
[Ipeononenne Oecruiogusi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH |
JKUBOTHBIX. «3e1EHAsl peGoNOYUsLY.

CoxpaHeHHE U U3YYCHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHM W HX JAUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yuenue,
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coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 8 YeNaX VIYYUEHUS CYWeCmEYIouWux U cO30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX MeMO008 HAYUHbIX UCCIe008aHUl, NepPedosbix uoel U
NepCcnekmueHbIX MexXHOI02UlL.

JdemoHcTpauMu

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

Tabnuupl u cxeMbl: «L{eHTpbl IPOMCXOKAECHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIbI CEIEeKLUn»,
«Otnanéunas rudpuanzanus», «MyTareHes3y.

JlabopaTopnasi pabora «/3yueHue cOpTOB KyJbTYypHBIX PacCTEHHUH M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METO10B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUII».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0Mo10Tus

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIC KYJIbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKA. TpaJuluoHHAas OWOTEXHOJOTHS: XJIeOOIeUeHUe,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoonomorndeckuii cuate3. OOBEKTHI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponzBoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPaBICHHOIO  M3MEHEHUs U
KOHCTPYHPOBAHUs T€HOMOB C LI€JIBIO MOJYYE€HHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpEYaroIuecs B IPUPoe OMOCUHTETUYECKUE MTYTH.

Knerounas mHxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rubpuausanus U comMaTtudeckuil smOpuorenes. lcronb3oBaHue
TaluiOnJI0B B CEIIEKUUH pacTeHuil. [lonyuenue moHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PekoHCTpyKLIMS SAHUEKIETOK W KIOHUPOBAHME JKUBOTHBIX. MeETOA TpaHCIIaHTAlUU sIep
KJIETOK. Texnonocuu 0300pognenus, KyIoMmueUpOo8aHusi U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI M T€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'éHa U KOHCTPYHMPOBAaHHUE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTMXKEHUS U TEPCIIEKTUBBI
XpPOMOCOMHOM M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHE M JTUYECKHE MpoOIeMbl TE€HHOU
WHKECHEPUH.

Menuuunckue ouorexnonoruu. [locrrenomuas nudponas meaunuua. [IP-auarnoctuka.
MeTab010MHBIN aHaIU3, FTEHOLIEHTPUUECKUI aHAJIN3 TPOTeoMa YesloBeKa JIsl OLIEHKH COCTOSIHUSA
ero 370poBbs. lMcmonb3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OuouHXeHepuss [UIsl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3/7aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJIOTMM TPEXMEPHOro OWOMPUHTUHTA U
ckaddonauHra U peleHns 3aja4 NepCOHATU3UPOBAHHONW METUITUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECledeHnuss KOMOMHUPOBAHHOM 3aIlUTHI OT
Bo30Oynuteneit OPBU, ycTaHoBieHHe MOJEKyISpHBIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U JKUBOTHBIX.

JleMoOHCTpan U

Tabmuubt u  cxemsl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJACTBEY, «KieTouHast nHxeHepus», «[ eHHas NHKEeHepus».
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O6GopynoBanue: UG PoBOIl MUKPOCKOT, 00pa3ell KUCIOMOJIOYHOTO MPOAYKTa.
JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.
IpakTuyeckas padora «lloaydyeHrne MOTOYHOKHUCIIBIX TPOIYKTOBY.

11 KUIIACC

Tema 1. 3apo:kaenune 1 pasBUTHE IBOJIOLMOHHBIX NPeACTaBJIeHUH B 0M010rN

OposmonnonHas teopust Y. Jlapuna. IIpennoceuiku BOSHUKHOBEHHS JapBUHU3MA. JKH3Hb
Y Hay4Has JesatenbHocTh Y. JlapBuHa.

JBuxkymue cuibl 3Bomouuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTH
PasMHOKEHHSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHbIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuaTeTndeckoit Teopun Bomtonuu (CTD). HeltpanabHas TeopHs SBOJIOIHIH.
CoBpeMeHHas HBOJIONMOHHAS OHONOTHSA. 3HAUCHHE HBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdeMoHcTpannn

[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, D. XK. Cent-Unep, XK. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, [x. Xonaeitn, J. K. benses.

Tabmuubr n cxemsl: «Cucrema xuBod npupoasl (mo K. JlunHero)», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexanuzM GOpMUPOBAaHUS TMPHUCIOCOONICHUM y pacTeHUd u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapiipyra myremectsus Y. lapsuna», «Haxonku Y.
Hapsuna», «@Popmbl 60pbOBI 3a cymectBoBanue», «llopomasr romy6eii», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTh», «[loponbl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS IBMXKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIC
MOJIOKEHUSI CHHTETUYECKON TEOPUHU IBOTIOLIUN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tonynsamuss kak »JieMeHTapHas eAuHuIa 3Bomolnd. COBpEMEHHBIE METOAbl OLEHKU
TeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphI Monyssuuid. MI3smeHenue reHodoH1a MOMyIsIuy Kak
AJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TreHeThuyeckoro pasHoBecust J[x. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAKTOpPBl (IABMIKYIIHME CHJIBI) HBOJIONMM. MyTallMOHHBIA Hpolecc.
KomOunatuBHass u3aMeHuuBOCTh. [lpelip reHoB — ciiyuyaiiHble HeHaNpaBiICHHbIE H3MEHEHUs
4acTOT ayuiesie B momymsiusax. D(PdekT ocHoBaTens. Ipgexm OYymMblIOUH020 20PIbIUKA.
CHudiceHue 2eHemuuecko20 pasHoodpasus: npudunsl u cireocmeus. llpossnenue s¢hghexma
opeuigha cenoé 6 Oonvwux u manelx nonyaayusax. Murpanuu. M3o0msMuMs  MOMYJSIIMN:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIorudeckas (penpoayKTUBHAS).

EcrectBeHHbII 0TOOp — HampaBisitomuii gaxtop 3BoioUUd. DPOPMBI €CTECTBEHHOIO
oTtOopa: IBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3peiBatomuii (au3pyntuBHbI). [lonoBoit ot6op.
Bo3HukHOBEHHE 1 3BOJIOIUS COIIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pPEe3yJlbTaT MHKPOABOIIONMU. Bo3HHMKHOBEHHE
npucrnocoOIeHni y opranu3mMoB. Apomopdo3bl U uaroagantauuu. [lpumeps! npucrnocoOneHuit
y OpraHm3MoB: Mopdonorndeckue, QHU3NOIOTHYECKHE, OWOXUMHYECKUE, MOBEICHUECKHE.
OTHOCUTENTBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpazoBaHue Kak pe3yabTaT MHKPOAIBOIIOLUH.
M3onmsuust — xmrodeBoit ¢aktop BumooOpaszoBanus. Ilyth u cmocoObl BHI000pa3oBaHUS:
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ajutonatpuieckoe (reorpaduyeckoe), CHUMMATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuau3ays). JuTenbHOCTh HBOJTIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMrOLMOHHOM Ouojoruu B pa3pabOTKE HayuyHbBIX METOJOB COXPAaHEHUS
O6uopazHooOpazus. MUKPOIBOIIOLUS W KO3BOJIOLUS Iapa3sHMTOB U MX X03s5€B. MexaHU3Mbl
(GhOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoOHCTpaL U

[Toptpetsi: C. C. UerBepukos, 2. Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUNUBOCTbY, «llonmysauoHHas CTpYKTypa BUAa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKylime CHIIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT HM30JSIIMS TOMYJSIIUA ceBaHCKOM (dopemmy», «'eorpaduueckas H30IAIHS
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULBI JaypcKoi», «llomynsaunoHHble BOJIHBI YMCIECHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCcTBUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLICCTBOBAHUEY, «MnpycTpuanbHbId MEJIaHU3M, «Kussie HUCKOIIa€MBIEY,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHbBIX», «lIpemympexnaromas okpacka >XHUBOTHBIX,
«®Puznonoruueckue agantanun», «IIprucrnocobIeHHOCTs OPraHu3MOB U €€ OTHOCUTEIbHOCTHY,
«Kputepun Buna», «Bupgsl-aBoitHuku», «CTpykTypa BuIa B npupone», «CrnocoObl
BugooOpasoBanus», «l'eorpadpuyeckoe BHIOOOpazoBaHMe TPEX  BUAOB  JIAHABIIIECH,
«OKoJIOTHYECKOE BUI000pa3oBaHue BHUIOB cuUHUL, «llonumimounasl pacreHuit», «KamycTtHo-
pelleuHblii THOpUI.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, Uydelna NTHIl U 3Beped C
IpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHUH, Yydena NTUI] U 3Bepeil pa3HbIX BHUIOB, repOapuu
pacTeHuil ONM3KUX BUIO0B, 00Pa30BABIINXCS PA3TMYHBIMU CIIOCOOAMH.

JlaGopaTopHas pa6oTa «BrpIsBlIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOrO BHIa».

JlaGopaTtopnas pabora «lIpucrnocobseHust OpraHusMOB U HUX OTHOCHTEJIbHas
1EJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

MeTtobl u3yueHus: MakposBositouy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[TepexonHbie GopMBbI U PUIIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue metonsl usydeHus sBomouuu. CpaBHeHue ¢uopbl M (payHbI
MaTEepHKOB U OCTpOoBOB. buoreorpapuueckue obnactu 3emian. BUIbl-3HIEMUKH U PETUKTHIL.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METO/bI U3YUYEHHS SBOJIOIMH.
['eHeTnyeckue MeXaHU3MbI SBOJIOLUU OHTOTE€HE3a U MOSIBICHUS SBOJIOIMOHHBIX HOBILIECTB.
['oMonornyHbie ¥ aHATOTHYHBIE OpraHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJEKYISPHO-
reHeTHYecKue, OMOXMMUYECKMEe M  MaTeMaTH4eCKhe METOJbl  M3YYEHHMs]  HBOJIOLUH.
["omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHUYECKHX JEPEBLEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLHSI TEHOMOB.

O0mue 3akoHOMepHOCTH (TIpaBWia) ABOMOUUU. [lpunyun  cmeHvl  QYHKYuULL.
HeoGpatumocTs 3Botoninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpaL UK

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOTeHETUYECKUH PsIL JIOIMAIN», «APXEONTEPHKC», «3Bepo3yObIe
amepb», «Creronedans», «Puanodurey, «CemMeHHbIE TAaOPOTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawanmbHple cTaguu SMOPHOHAIBEHOTO
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pa3sBUTHA  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpTraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W MIMMIaH3e», «[ JIaBHBIE
HaIMpaBJICHUS 3BOIIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKLMH, TIepOapuu, MYJSKM HMCKOINAeMbIX OCTAaTKOB OpPIaHHU3MOB,
MYJISDKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M AaTAaBU3MOB, KOJUIEKLIMU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble runore3bl NpPOMCXOXAEHUS >KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMus.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HU (KpealuoHM3M). ['umore3a MOCTOSIHHOIO
camo3apo>KJIeHUs KU3HU U €€ onposep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoskaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeoOpraHuyeckoi »Bostonuy. [InanerapHas (reonoruyeckas) BOJIIOLUS.
XUMHUYECKasi IBOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHX.
Onbir C. Mumepa u I'. FOpu. OOpasoBanue monumepoB u3 MoHoMepoB. KoamepBarhas
runote3a A. M. Onapuna, rumore3a nepBuuHoro OynboHa J[x. XomnaelHa, reHermueckas
runoteza I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «mupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHUE TPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAsE  I€OXPOHOJOIHUS.
["'eoxpoHoOIOrHYecKas 1IKana: S0Hbl, 3pbl, IEPHUOIbI, STOXH.

HavanbHble sTanbl opranuueckoil 3Bostonuu. [losiBaeHre u 3BOJIOLUS NEPBBIX KIIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuKHOBeHUE mepBbIX AKocucTeM. CoOBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor IepBbIX Ha 3emwse cooduiectB. CtpomaronuTsl. I[IpokapuoTel u
9YKapHOTHI.

[TpoucxoxaeHne sykapuoT (CUMOHOreHe3). DBOJIIOLMOHHOE IMPOMCXOKICHHE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(03bl pPaCTEHUH.
Beixon pactrenuit Ha cymy. IlosBineHume CHOpPOBBIX pacTEHUMHM M 3aBOCBAHME HMMH CYLIM.
Cemennble pactenus. [IporcxoxaeHne HBETKOBBIX PaCTEHUH.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie XopaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIMSA MO3BOHOUHBIX. [IponcxoxaeHue ampuOuii U penTUiImii.
[Ipoucxoxaenne miekonuTaroumx W OTUI. [lpuHnun kimoueBoro apomopdoza. OcBoeHUE
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYILIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, NaIC030i1, ME3030H,
KaitHO30M. OOmIas XapakTepUCTHUKAa KIWMaTa M TeoJIoTHYecKuX TmporeccoB. [losBnenune u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa3OBaHUE: €r0 YCJIOBHSI U BIUSHUE Ha Tra30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HCHI Ipouutoro. IlpuunHbel u ciencrsus
MaccoBbIX BbIMHpaHHUil. COBpeMEHHBIH 3KOJOTHUECKU Kpu3Hc, ero ocobeHHocTu. IIpobiema
coxpaHeHHs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUN OpraHU3MOB.
OCHOBHBIE CCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaLun
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[Toptpets: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, M. . Meunukos, A. . Onmapun, [Ix.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3ydeHUIo
caMoO3apokJIeHusl ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otansl HeOpraHUYECKOM
3BOIIOLMNY, «l'eoXpoHosiornueckas mkana», «HadanpHble 3Tanbl OPraHUYECKON IBOJIFOLUNY,
«Cxema o00pa3oBaHUsI DJYKapuoT MyTéM cuMOHOreHe3a», «CucremMa >KUBOW HIPUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOYHbIE BOJOpociany, «Mxwn», «llanmoporHuku», «l ooceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTUS IKMUBOTHOIO MHUpPay,
«ApomMopho3sl  KHBOTHBIX», «lIpocreiimme», «Kumeunononoctasie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecmbikarommuecs», «lITuns»,
«Munekonuraroue», «Pa3BuTue IKM3HM B apxeWckol apey», «Pa3BuTue KHM3HU B
MPOTEPO30MCKOM 3pe», «Pa3BuTHE KU3HU B TAJICO30MCKON 3pey», «Pa3BuUTHE KU3HU B
Me30301CKOil 3pe», «Pa3BuTve XU3HM B KalHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPaA».

O6opynoBanue: 1U(GPOBONH MHUKPOCKOMN, TepOapuul pacTeHUN pa3IHyHBIX OT/AEJIOB,
KOJUIEKLIMA HAaCEKOMBIX, BIAKHbBIE Ipernaparbl >KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUHU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, dYydyena TMTHUIl W 3Bepei, KOJUICKIUU
OKaMEHEJIOCTEH, MOJIE3HBIX NCKONAEMbIX, MYJISKA OPraHU4YE€CKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JabdoparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu mno
U3YYEHUIO a0MOTEHHOTO CHHTE3a OPTraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHUWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOCHHOCTEH CTPOEHHUS pACTEHUM pa3HBIX
OTJZIETIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxoxkaenue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHHE TIPEACTaBICHUI O MPOUCXOKICHUM YeJIOBeKa. Pelnruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CHCTEMaTHUECKOE IIOJIOKEHHE — YEJIOBEKA.
CBupgerenbcTBa CXOACTBAa 4YEJIOBEKA C KMBOTHBIMH: CPaBHUTEIbHO-MOP(OIOrHYecKHe,
AMOpHOTOTHYECKHE, (U3HOJIOTO-OMOXUMUYECKHE, TMoBeAeHUeckre. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpU3HAKoOB. Pa3BuTHE rOJI0BHOTO
MO3ra U BTOPO CUTHAJIbHOM CUCTEMBI.

JBwxymme  cuibl  (QakTopbl) — aHTpoIlOreHe3a:  OMOJIOTMYECKHE,  COLMAJbHBIE.
CooTHo1ieHre OMOJIOTMYEeCKUX U COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBekooOpasHble 00€3bsiHbI (IPOKOHCYIIBI)
U paHHUE MOHTHJIBI — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U JOeH. ABCTPATIOMUTEKH —
JBYHOTHE NpeAKu JroAci. YenoBek yMenblid, NEepBble W3TOTOBIEHUS OpyIui Tpyaa. Yemosek
NPSIMOXOJIALINIM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenoek reienboeprekuii —
001IMii MpeIOK HeaHAePTaTbLCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YenoBeK HeaHIepTaabCKUA
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YesloBeK pa3yMHBI COBPEMEHHOIO THUIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najgeoreHOMHUKa.
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DBOJIIONHMST COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBIM OTOOpP B MOMYJSAIMSIX YeJIOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. IlomyasironHble BOIHBI, Apeiid reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. bosbiime pacel: eBponeouaHas (eBpasuiickas),
aBCTpaAJIO-HErpoUIHAs (IKBATOpUANIbHAS), MOHIOJIOUHAs (a3MaTCKO-aMepUKaHCKasd). Bpems u
IIyTM pPAacCEeJICHWs 4YelOoBeKa II0 IulaHere. EnmHCTBO 4yenmoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma.  [IpHCIOCOOICHHOCTh  YeNOBEKa K  Pa3HbIM  YCIOBUSIM
OKpy»Karomiel cpensl. BiausHue reorpaduyeckoit cpeabl u Ipelda reHoB Ha MOP(HOJIOTUI0 U
(U3UOIIOTHIO YeNIOBEKa.

MexIUCUUIIMHAPHBIE METOAbl B (U3HUECKON (OMOJOTHYECKOW) AaHTPOIIOIOTHH.
OBOJIIOLMOHHAs ~ AHTPOIOJIOTMSI M MAJCOAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOIMYJISALHUM.
bruoconnanpHple  MCCIEAOBaHMA  IPUPOABI  4YeloBeKa.  FMccinemoBaHume — KO3BOJIIOLUU
OMOJIOTMYECKOT0 M COLIUAIBHOTO B YEJIOBEKE.

JleMoOHCTpaLuu

IToprpersr: Y. lapBun, JI. Jluku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «MeTonbl aHTPONOJIOTUU», «['OJIOBHOM MO3I 4YeloBEKay,
«YenoBekooOpa3Hble 00€3bsiHb», «CKeNleT ueloBeKa M CKeJeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aAHTPONOreHe3a», «IJBOJIOLUOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurtek», «4enoBek ymenslity, «HenoBek NpaMoXoAsiiuii», «J{eHUCOBCKUN YEIOBEK»
«Heanpepransup»y, «KpomanboHusl», «lIpenkn denoBekay», «OTambl 3BOJIIOLUU YEIOBEKAY,
«Pacsbl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIOCTEH, IPEIMETOB MaTepUalbHON KYJIbTYpbl IIPEIKOB
qeloBeka, pernponykiuu (pororpadur) KapTHH ¢ MHQPOJOTHYSCKUMHU H  OMOICHCKUMU
CIOKETaMH ITPOUCXOXKJCHUS YeoBeKa, (poTorpaduu HaXOA0K MCKOMAEMbIX OCTATKOB YEJIOBEKaA,
CKEJIET YEJIOBEKA, MOJEJb Yepela 4eJIOBEKa M 4Yepena IIUMIAaH3€, MOJENb KUCTH YEJIOBEKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEIOBEKA.

JlabopaTopnasi paGora «lI3ydueHue ocoOeHHOCTEH CTpPOEHHUs CKeJeTa YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHue 3K0JOTNYECKUX aJalTallUNA YETOBEKAY.

Tema 6. OJxoJyiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHuU3MOB H
HA0PraHM3MEeHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue U pa3BUTHE dKosnoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepruoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTUH C IPYTUMHU HayKaMH.

Mertoab! skonoruu. [loneBsle HaOMOEHUS. DKCIIEPUMEHTHI B 3KOJOTMU: MPUPOAHBIE U
nabopaTtopHble. MoJenupoBaHie B 3KOJIOIMA. MOHUTOPUHT OKpYXKAaroLeil Cpesbl: JIOKAIbHBIMH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUE SKOJOTMYECKHX 3HAHUHM IS 4YeloBeKa. DKOJOTHYEeCKOe MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpupoAoid. DOopMHUpOBaHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

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

Tabmuubl u cxemsbl: «Paznensl 3xogorum», «MeToabl sKoIoruny, «Cxema MOHUTOPUHTA
OKPYKaIOIIEeH Cpeb».
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OO6opynoBaHue: JaT4UK TEMIEPATypbl, JaTYUK OCBEIEHHOCTH, NAaTUYUK OTHOCHTEIbHOMN
BIIQXKHOCTH.
JlabopaTopnasi paGora «l3yueHne METO/10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukarnus
IKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHWe, OuoTHuYecKhe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmino muaumyma (K. Ilnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue akropbl. CBeT Kak dKonorndeckuid paxrtop. JelcTBrE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHUIO K cBeTy. CurnanpHas posb cBera. doToneprnoausm.

Temnepatypa kak skonorudeckuil ¢akrop. [eiictBue TemmepaTypsl Ha OpPraHHU3MBIL.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorumdeckuii ¢dakrop. [IpucnocobneHus pacTeHHN K TOIIEPKAHUIO
BojHOro OamaHca. Knaccudukanus pacteHuii 1Mo OTHOLIEHHIO K Boje. Ilpucnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXUMA.

Cpenpl OOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOMTaHus
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOIUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHUi: NepeBbs, KYCTApHUKH, KYCTAPHUYKHU, MHOTOJICTHHE TpPaBbl, OJHOJIETHHE TPAaBBI.
Kuznennole (GOpPMBI KUBOTHBIX: THUIAPOOMOHTBI, TE€OOHOHTHI, a’poOHOHTHL. (coOeHHOCTU
CTpOEHHS U 00pa3a KU3HU.

buotnueckue  ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XHUIHUYECTBO, cUMOM03 1 ero ¢opmel. [lapasutusm, kooneparys, MyTyajau3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxJeOHHM4ecTBO). Herpoduueckne  B3auMoaeHCTBHS — (TONMUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OMOTHYECKUX B3aWMOJCHCTBUN MJisi CYIIECTBOBAHMS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoHCTpanuu

Tabnuupl 1 cxembl: «IKosorndeckue (Gpaxkropb», «CBETOBOH CHEKTP», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHbBIE
KUBOTHbIE», «DPU3NOJIIOTMYECKUE aJanTalli XUBOTHBIX», «Cpeapl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3HeHHbIE POPMBI pacTeHUI», «KHU3HEHHBIE (POPMBI JKUBOTHBIXY,
«9KOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMa XBOMHOro Jiecay, «llemu nurtanus»,
«XumanaectBoy, «Ilapasutuszmy, «Konkypennus», «Cumonosy», «KommeHcanmzmy.

O6opynoBaHue: repbapuu pacTeHUW M JKUBOTHBIX, HPHUCIIOCOOJEHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIEC, TEHENIOOMBBIE UM TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHus, repOapuM ¢ KOJUJIEKUUU TEIUIOIIOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOMYUBBIX
pacTeHuid, uyuyeia NTUL M 3Beped, repOapuu pacTeHUN, OTHOCAIIUXCS K TUTrpoduram,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHHs JAaHHBIX TPYMN, KOJUIEKIUH HKUBOTHBIX,
o0OHuTaOIUX B pa3HbIX Cpeaax, repOapuu M KOJUIEKLIMU PacTeHUH M KHUBOTHBIX, O0OJIaJaroIiux
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBHHM JKHU3HM, repbapuu u
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KOJUIEKIIUM PACTEHUN W JKUBOTHBIX PA3JIMUYHBIX >KU3HEHHBIX (OPM, KOJUIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B PA3IMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlaGopaTopHas pa6oTa «BpIsgBiIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

Jladoparopuasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEMIIEpaTypbI».

JlaGopaTtopnass padora «AHAaTOMHYECKHME OCOOCHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHU».

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XAPAKTEPUCTHKU MOMYIsiuu. [lomynsnus kak OMoiIorudeckas CUCTeMa.
Ponp HEogHOpOMHOCTH cpenbl, PU3NYECKUX OaphepoB U OCOOEHHOCTEH OMOJOTMU BUIOB B
(GhopMHUPOBaHUH MPOCTPAHCTBEHHOW CTPYKTYPbI oMy siinid. OCHOBHBIE TTOKA3aTEIIN MO YJISIIHH:
YUCIIEHHOCTh, TUIOTHOCTb, BO3pACTHAs W IMOJOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMI
pOCTa, CMEPTHOCTb, MUTPALIMSL.

DKoJyiorudeckasl CTpykTypa mnonyiasanud. OneHKa YHMCICHHOCTH Tomyisiuu. [uHamuka
NONYJISAUUU U €€ peryyanus. buornueckuil noreHuuan nonyasiuud. MoienupoBaHue JUHAMUKU
nonyiasiuuu. Kpusble pocra uyucneHHoctu nonyiasuuu. Kpusele BbDKHMBaHMS. Perymsius
YUCIICHHOCTH TIOMYJISAIHA: POJb (PAKTOPOB, 3aBUCIINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsiTue 00 »dKoJIOrMYecKOM HuUmIe BHAA. MecTtooOuTtaHue. MHOromMepHas MOCIHb
skosiornyeckot Humm k.M. Xaruuncona. Pasmepsl skonoruueckoit Huid. [loTeHimansHas u
pean30BaHHAs HUILIHU.

Bun kak cucrema momymsiuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOIOTrnYeCKHEe SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS M MUIPALM JKUBOTHBIX. bBHOJOTMYECKHE WHBA3UU
Yy>KEPOJIHBIX BHUJIOB.

JleMoOHCTpaL U

IToprper: Ix. M. XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU Monyasauny, «IpoctpancTBenHas
CTPYKTypa monyiasuun», «Bo3pacTHble mnUpaMuabsl MNOMYISIUN», «CKOPOCTb 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IUYHBIMH OpraHuzMamuy, «Monenb skonorudecko Humm Jhx. H.
XaTuyuHCOHA.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN )KUBOTHBIX.

Jlaboparopnas padora «[IpucrnocoOeHust CEMsH paCTEHUN K PACCETICHUIOY.

Tema 9. Jxos10rns co001mEeCTB. IKOJOTHYECKHE CHCTEMBI.

CoobmectBa opraHu3MoB. buoreHo3 u ero ctpykrypa. CBsi3u MexXJy OpraHu3Mami B
OuoreHo3e.

Oxocucrema kak oTkpeiTag cucrema (A. JIx. Tencnum). DyHKUMOHaNbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAyleHTbl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Adbnorndeckue OJ0KK dKocucTeM. [I0UBBI M HIIBI B HKOCHCTEMAX.
KpyroBopoT BewiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3KkocucTeMbl. broMmacca u npoaykius. DKoJI0ru4eckie mupaMubl
qucen, OMOMacChl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHBbI COOOIIECTB — CyKLeccuu. llepBUuHbIE U BTOPUYHBIE CYKIIECCUM U HX
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NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBUS HAa CyKieccud. KiamMakcHoe cooOIecTBo.
Buopaznoobpasue 1 mosHOTa KPyroBOpOoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpuponHbIE 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKOCUcmeMvl Mopeu U OKeaHos.
OKrocucmemvl myHop, n1ecos, cmenetl, nyCMvlHb.

AHTpPOIIOTEHHBbIE  JKOCUCTEMBbI. ArposKocucTema. ArporeHo3. Pazmuuus wmexay
AQHTPOIOTEHHBIMU U IPUPOJHBIMU SIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'opoackas ¢iopa u dayHa.
Cunantponuzanus ropoJckoi ¢ayHbl. buomornueckoe #  XO3SHCTBEHHOE 3HAuUCHUE
arpo3KOCUCTEM B YpPOOIKOCHUCTEM.

3akOHOMEpPHOCTH  (HOPMUPOBAHHMS  OCHOBHBIX  B3aMMOJACWUCTBUI  OpraHM3MOB B
sKocucTeMax. Ponv kackaonozo s¢ghgexma u 6udos-30uguxamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXKAY CMEXHBIMU
9KOCUCTEMaMH. Y CTOMYMBOCTH OpPraHU3MOB, TOMYISALMA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JAEHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeTooNorus MOHUTOPUHTA €CTeCTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toptpert: A. Ix. Tencnu.

Tabmuie! u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA HIUPOKOIMCTBEHHOTO JIeCa,
«9KocucTeMa XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE TIPYNIbl OPraHU3MOB B HSKOCHUCTEMEY,
«KpyroBopor BemectB B 9KkocucreMe», «llenmn mwmTaHWs (macTOMINHASA, JETPUTHAS)Y,
«OKoyornYecKas MUpaMuia Ynucemn», «IKOJorudeckas mupaMuaa OMoMacchl», «IKOIOTUYECKas
nupamuaa sHeprumy», «OOpasoBanue Ooioray, «llepBuunas cykueccus», «BoccTaHoBieHHe
Jeca mociie moxapa», «IKOCUCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U MOTOK
SHEpruM B arpoueHosey, «I[Ipumepsr ypoboskocucTem».

Ob6opynoBaHue: repbapuy pacTeHHH, KOJJIEKIIMY HACEKOMBIX, dydesia MTHUI] U 3Bepei,
repOapuM KyJIbTYpHBIX U AMKOPACTYLINX PACTEeHUH, aKBapUyM KaK MOJIENIb SKOCUCTEMBI,
U (GPOBOH MUKPOCKOII, TaTYUK OCBELIEHHOCTH.

IIpakTnueckas padora «/3ydeHue u onvcaHue ypo0oIKOCUCTEMBD».

Jladoparopnasi pa6ora «/3yuenue pa3HOOOpa3usi MEJIIKUX TTOUBEHHBIX YWICHHUCTOHOTHX B
Pa3HBIX IKOCHUCTEMAX.

IKCKypeust «IKCKypcHs B TUIHYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha M0JIE WK B TEIUIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHas IKocucTEMA

Buocdepa — obmerianerapHas o0osouka 3emiu, IJie CYHIECTBYeT WJIM CYLIECTBOBaJa
®u3Hb. PazButne npeacrasieHuit o buochepe B Tpynax . 3tocca. Yuenue B. W. Bepnaackoro o
6uocepe. Obmactu 6uochepsl u e€ cocras. Kupoe BemecTBo 6uocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH cyIecTBoBaHus 6uocgepbl. OcobeHHocTH GHochephl Kak r1o6aIbHON
skocucTeMbl. JluHamuyeckoe paBHoBecue B Ouocdepe. KpyroBoporel Bemiects U
OroreoxMMHUECKHe HUKIIBI (yriiepo/a, a3ota). PUTMHUUHOCTS ABIIeHUH B Onocdepe.
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3oHanbHOCTH OMOchepsl. [TonsTHe 0 6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpPA, XBOWHBIC
Jeca, CMEIIaHHbIe M IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOpBsI. Kitumar, pacTUTENbHBIN U KUBOTHBII MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKIUS S>KMBBIX CHCTEM, OIEHKa HMX PECYpCHOrO TMOTEHIMala u
OouochepHbIX HYHKIIHA.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «l'eocdepsr 3emumy», «Kpyroopot azora B npuponae», «Kpyrosopot
yriepojia B npupojze», «Kpyrosopor kucnopona B npupone», «KpyroBopor Boabl B IIPUPOIE»,
«OcHoBHBIE Omombl cymmy, «Kimumarudyeckue mosica 3emmm», «Tyanpay, «Taiiray,
«CMmemannbii  secy, «lllupokonucTBenubit sec», «Crenby», «CaBanHHa», «llycTbiHay,
«Tponuueckuii jiecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeK 1 OKpYKaOIIas cpeaa

DKonoruyeckue Kpu3UChl M WX NpuuuHbBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HEeHME BO3AYWIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne mouBbl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHne Kinmara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
PacCTUTEIBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMIIBI OXPaHbI NPUPOAbl. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue caapl U 300JI0THUYECKUE
MapKH.

OcCHOBHBIE TIPUHIUITBI YCTOMYUBOTO PAa3BUTHUS YEJIOBEUECTBA M MPUPOAbl. PamronansHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emmu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTHUECKUX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Knca
Y €ro BEpOSITHBIC MOCIIEACTBUS.

Pa3Butie METONOB MOHUTOPWMHIA PA3BUTHS OMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmubie ucciedosanusi nepexooa K pecypcocoepezaioujeli U KOHKYPEHMOCHOCOOHOL
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuoHmvie
cucmemvl, obecneuugarowjue 00CMyn K UHGDOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
akocucmem. OcHosbl IKopeaburumayuu 3Ko0cUcmem u cnoco606 60pvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpyxyus mopckux u HazeMHbIX IKOCUCTHEM.

JleMoHCTpan U

Tabmuupl W cxembl: <«3arpssHeHue arMochepbl», «3arps3HEHHE TUIPOCPEPHI»,
«3arpsi3zHeHre 1ouBbl», «llapHuxoBblli 3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TeppuTOpun», «Moaenu yrnpasisieMoro MUpay.

O6opynoBanue: Qororpaguu OXpaHsEeMbIX pAacTeHUH U SKUBOTHBIX KpacHoil KHUTH
Poccuiickoit ®enepanyuu, KpacHoi KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX pE3yJabTaTOB OCBOCHUS MPOrPAaMMBI 10 OMOJIOTUU BBIIACICHBI
CIICAYIONIME COCTABJIIONINE. OCO3HAHWUE OOYYAIONIMMHUCS  POCCHUHCKOW  TpakIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHUS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSl PYKOBOJCTBOBATHCS B
cBOEeH ACATCIIbHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, nprucymunumMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHMYECKOHW  KYIBTYpHI,
CnOCoOHOCMU CMAUMb EIH U CTPOUTH JKU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIC PE3YJIbTAThl OCBOSHHSI MPOTPaMMbI 110 OWOJIOTHUH JIOCTUTAKOTCS B C€IMHCTBE
y‘Ie6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TpaJUIITMOHHBIMU pOCCI/If/'ICKI/IMI/I
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMHU LHCHHOCTAMMU, HNPUHATBIMH B
oOIIecTBE TpaBWIAMH W HOPMAaMHU TOBEICHHS M CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHHMS,
CaMOBOCIIUTAHMSI ¥ CAMOPA3BUTHS, PA3BUTHUSI BHYTPCHHEH TMO3MIIMHU JIMYHOCTH, MATPHOTH3MA H
YBAXXEHUSA K 3aKOHY U IIPaBOIOPSAKY, YEJIOBEKY TpyJda M CTapLIeMy IIOKOJIECHHUIO, B3aUMHOI'O
YBaXCHMU, GepemHoro OTHOILIICHUA K KYJIbTYPHOMY HaCJICOIUO u TpaguuusaM
MHOT'OHAIIMOHAILHOTO Hapoja Poccuiickoit deneparuu, mpupoie U OKPYKAOIICH cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS YYeOHOrO mpeaMera «Bbruoorus» TOJKHBI OTpaXarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/I@ﬁ JIUYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXACHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U OMNbITa AESITENFHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH.

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OO0ydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H O65[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATeNbHBIX 33]1a4, BHITIOJTHEHUH OMOIOTUYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU YOSXKIEHUSMHU, KyIbTYPHBIMH [IEHHOCTSIMH U COLMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOHECCEC COBMECTHOI'O BBIIIOJIHCHHA y‘—Ie6HBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Ja4, YBAXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU JIEATEIbHOCTH;
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2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKTAHCKOW UICHTUYHOCTHU, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IIPOILJIOE U HACTOALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWIO M IAMITHUKAM IPUPOJIBI,
JIoCTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOAa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MNOHUMaHHUE SMOIIMOHAJIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITHI U OTHAbIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJIEH;

OCO3HAHUE TOCJIEICTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE [IEHHOCTU MacTepCcTBa, TPYA000ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOM M COIMAILHON HAITPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaM TmpodecCHOHATLHON NeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KMU3HECHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:
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9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIICHUE YPOBHSI SKOJOTMYECKOW KYJIBTYphI: MPUOOPETEHHE ONBITa IUIAHUPOBAHMS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIel CpeIbl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTell UX peleHus;

CHOCOOHOCTh HCIIOJIb30BaTh MPHOOpETaeMble NPU U3YYCHUH OMOJIOTUU 3HAHUS M YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBWJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HEINPUITUE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYKAKOLIECH NPUPOIHOU CpeXe,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMbIX
JICUCTBUI U MPEIOTBPAILLATH HX;

HAJIMYUE PA3BUTOrO HKOJOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITa
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HAayKd M  OOILNECTBEHHOM IpPAaKTUKHM, OCHOBAHHOTO Ha JHAlOTe KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIIOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuduku OMONOrMM Kak HAyKH, OCO3HaHHS €€ posid B (OPMHPOBAHUU
paloOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUsS 00 OKPYKaIOIIEM
MUpE Kak O €IWHCTBE MPHUPOAbI, dYeloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodIeM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BHIXOAA M3 TI00ATbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHIO, PAllUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECKHX 3HAHWUN B IIENSX MOBBIIICHUS OOIIeH
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOH T'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIHMOHAIbHON
rPaMOTHOCTH o0yyarouxcs, GopMHUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMmble 3HAHUS Ul aHanu3a W OOBSCHEHUS SIBICHUHN
OKPYKAIOIIeT0 MHUpa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS Ul PELIeHHUs
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENbCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEphHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 10 OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.
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METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaYuMble 71 (OPMHUPOBAHMS MHUPOBO33PEHMS] OOYHAIOIIMXCS  MEKIUCIHUILUIMHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHMUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHe); YHHUBEpCAIbHbIC
yueOHbIe JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanrne (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETEHITUH OOYyYarOlTUXCS,
CIOCOOHOCTh o0yJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CPEIHEro OO0mero oOpa3oBaHWs Yy
oOygaromerocss Oyayr copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIbHBIE Y4eOHBIC NEHUCTBUSA,
KOMMYHHUKATHBHbIE YHUBEpCajbHble Y4e€OHBIE JEWUCTBHUS, PETyIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBUSI, COBMECTHASI I TEIBHOCTD.

MeranpeameTHbie pe3ysbTaTbl OCBOCHUS MPOrpaMMbl CpeIHEro o01iero oOpa3oBaHHS
JIOJKHBI OTPaXkaTh:

OBiaieHHe YHUBEPCAJIbHBIMH Y4eOHBIMY NO3HABATEIbHBIMY /IeHiCTBUSIMH

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TP OCBOCHUM 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEHHUs), PACKPBIBATH CMBICT OHOJIOTHYECKHX
MOHSTUN (BBIIEATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU TOHATHUSMU );

OTIPENIETIATh 1LEeNN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MOCTABICHHBIMH IIEJISIMHU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSTHUS Uil OObsACHEHUs (AKTOB M SBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTMUECKHE pacCyXkAcHUs (MHIAYKTUBHBIE, JEIYKTUBHBIC, [0 aHAJIOTHUH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMs] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyITHpPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI ¢ YUETOM aHAINM3a UMEIOITNXCS MaTepUATbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIEIM,
OIICHUBATh PUCKH MOCIIEACTBHUI TSI TEIBHOCTH;

KOOPJIVMHHUPOBATh M BBINONHATH pPabOTy B YCIOBHUSX pEaJbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBITIUNICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:
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BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/OB
peLIeHHs MTPAKTUYECKHUX 33/1a4, TPUMEHEHHUIO Pa3INYHBIX METOAOB TMO3HAHUSA, B TOM YHCJIE C
HCIMO0Jb30BAHUEM  AHAJOIOBOI0  JIAa0OpPATOPHOr0  O0OPYIAOBAaHUA M HU(PPOBOro
obopynoBanus (meHTp «Touka pocray);

UCITIOJIb30BaTh PA3JIMYHBIE BHUJIBI JCSATEIBHOCTH IO TOJXYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPHU
CO3IaHUH YYEOHBIX U COI[MAIIbHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTaTh
TUMOTe3y €€ pelieHHs, HAaXOAWUTh AapryMEHThl Ui JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB JCHCTBUS B
poecCHOHANBHYIO Cpey;

yMETh TMEpPEeHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O M  MPAKTUYECKYID  001acTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIC HUJEH, MpEAJaraTb OPUTHHAIBHBIE MOAXOAbl U PELICHHS, CTaBUTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HH(MOpManuu (TEeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIIOBAPSX U CHPAaBOYHHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoOBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOJIBI IPH IOHCKE W O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OpPMYy MpPEACTABIECHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3MYeCKre W MaTeMaTU4YeCKUe 3HAKW W CHUMBOJIHI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJAJ€Th HABBIKAMU pACIO3HABAHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoOi TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKA3bIBATh
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CY)XKJICHHUsSI OTHOCHUTENIbHO BBINOJHEHUsI NpeaIaraéMond 3aJadyd, Y4YHUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTH MO3ULIMHI APYTUX YYaCTHUKOB JUAJIOra WINA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJEHCTBHS, MOHHUMATh HaMEPEHUS
JPYruX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) COBMECTHASI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPAUHUPOBATH
JNIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEH C IMO3UMLUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATErMUECKOE IOBEJCHUE B PA3IMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMHU AEHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHe 3HAHUS [UIS BBIABICHHMS NpoOJIeM M UX pEUIeHHUs B
KU3HEHHBIX U YUE€OHBIX CUTYalHsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 11EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENBHYIO JESITEIbHOCTb, BBIABISATH NMPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pPelIeHUs NMpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;
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BJIa/IETh HaBBIKAMH MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
IPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYrOro YEIOBEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yri1yOJa€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npo(uiIbHOro o0yueHust 00yqaronmxcs
Oouonornu. OHM BKIIOYAIOT: creuupuYecKue il OHOJIOTMM HAy4HblEe 3HAHHS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HEHHBIX cuTyauusax. [IpeaMerHele pe3ybTaThl IPEICTaBIECHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTHUHbI MHpa, B IIO3HAHWU 3aKOHOB MPUPOIBI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJIOYAET: OCHOBOINOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTa3,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. WM. BaBunoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTMYECKHUX pSAOOB B HacileACcTBeHHOW wusMeHunBoctu H. M. Basunosa), mpuHUUIEBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U IYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, J>KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeToreHesa, IMOpruoreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS, Pa3MHOKEHUS,
WHAMBUAYAJIIbHOTO pa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS T'€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOODPA;
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YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OpPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u hakropamu cpesl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHUECKUE pabOThl, COOMIONATh MpaBWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
Ouosornu W MenuIuHBl (KJIOHMPOBaHWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO X031 CTBa, MUIIEBON
NPOMBIIIJICHHOCTH, YIIyOJIATh TIO3HABaTEeNbHBIA HMHTEPEC, HANPAaBICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEHMs YydeOHoro mnpeamera «buonorust» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJeM YeIOBEYECTBA, a TaKKE B PELICHUU BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

yYMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKMX 3HAHUHM, KOTOpas BKJIIOYAET ONpe/eNeHus U
MOHMMaHHUE CYINTHOCTH OCHOBONOJATalOMIUX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHUYecKass Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 MyTsSX U HampaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MTUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,
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HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS] U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUN B
pUPOJIE;

YMEHHUE BBIACTATh CYLIECTBEHHBIC NPU3HAKU: BHJIOB, OHOTIE€OIICHO30B, IKOCHUCTEM U
Oounocteppl, CTaOMIM3UPYIONIETO, MABIXKYIIETO W Pa3pbIBAIOIIET0 €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIIOLUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepeOBaHuUs
HaNpaBJICHUH 3BOJIIOLNH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAY IMPOLIECCAMU SBOJIIOIHH, JABIKYILIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMH Pa3IMYHbIX SKOCHUCTEM M MPUCHOCOOJIEHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISITh OTJIUYUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, MPUCTIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHMYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBaX, aHTPOINOTCHHBIX U3MEHEHUN B SKOCHCTEMAax CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPTaHU3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB M CpeAbl OOUTaHUs, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHs] MHOro00pa3usi BUAOB M IKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI HMPUPOJIBI U
YeJI0BEUYECTBA;

YMEHHUE pemaTh OWOJIOTHYECKHE 3aJa4H, BBISBISATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXJy HCCIEAyeMbIMH OHOJOTHYECKHMMH TpOIeCCaMd U SBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE W MpaKkTU4YecKue paboThl, COOMIOIATh MpaBuiIa MpPH
pabore ¢ y4eOHBIM W Ja0OPATOPHBIM OOOPYIOBAaHWEM, B TOM YHCIIE C AHAJOTOBOM
JadopaTtopHbiM  oOopyaoBaHueM M HuGpoBbIM  oOopyaoBaHueMm (uneHTp «Touka
pocray);

YMCHHE BBIIBUTATh THUIIOTE3bI, TPOBEPATh HUX DKCIHEPUMCHTAIBHBIMH CPEIACTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNS, aHATM3UPOBATH IOJTYYCHHBIE PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIeN0BaTeIbCKONH padoTe 1Mo OMOJIOTHH, 3KOJIOTMU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, U MYyOIUYHO MPEACTABIATH
MOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIHIX;

YMEHHE OIICHWBATh THUIOTE3bl W TEOPHUH O MPOUCXOKIACHUU >KWU3HHU, 4YelOBeKa U
YeNOBEUYEeCKHX pac, O MPHUYMHAX, MOCIEACTBUAX U CHOCO0aX MPeIOoTBpAIEHUS TI0OaTbHBIX
U3MEHEeHu# B buocdepe;

yYMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpopecCHOHAIBHON e TETLHOCTH B
o0macti  OWOJIOTHM, OSKOJOTHH, TPHPOJONONIB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SHCTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIyOIsTh
MO3HABATENbHBII WHTEpEC, HAmNpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMsS B OpraHMU3alUsIX CpPeTHEro
PO(EeCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos Hcnoabs3oBanue
uugpoBoro u
HaunmenoBanmue aHAJI0r0BOI'0
Ne JuaekTpoHHbIe (UU(pOBbHIE)
Pa3aejaoB U TEM Kontpoabubie IIpakruyeckue 000py10BaHMS LIEHTPA
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl .
NMPOrpaMmblI pa6oThI padoThI €CTEeCTBEHHOHAYYHOH 1
TeXHOJIOTHYeCKOM
HANPaBJEHHOCTEH
«Touka pocra»
buosorus kak https://lesson.academy-
1 0 0
HayKa content.myschool.edu.ru/06/10
JKusble cucTeMbl U ) 0 0 https://lesson.academy- MynbTHaTINK, DaTYnK
X H3ydeHHE content.myschool.edu.ru/06/10 ~ TEMTIEPATypbl, AaT4nK pH.
https://lesson.academy- i
buonorus knetku 2 0 0.5 P y Hugposoit mukpocion
content.myschool.edu.ru/06/10
X
o H;:E:::K;z 10 1 https://lesson.academy-
P t content.myschool.edu.ru/06/10
KJIETKH
Ctpoenue u g ) https://lesson.academy- [{udppoBoii MUKpOCKOIT
(GYHKINU KIETKA content.myschool.edu.ru/06/10 = JlaTumk Temmeparypbl
e |, L ey o
perpait content.myschool.edu.ru/06/10 pPatyp
SHEPTUU B KIIETKE Hatuuk pH
HacnenctBennas
uHpopManusa u 9 05 https://lesson.academy-

peanusanus e€ B
KJIETKE

content.myschool.edu.ru/06/10

35



Ku3HeHHBIN UK

https://lesson.academy-

[{udpoBoii MUKPOCKOIT

8 6 1 1
KJICTKH content.myschool.edu.ru/06/10
9 ngZe};ie 1 17 1 15 https://lesson.academy- Huposoii muxpocion
YHER ' content.myschool.edu.ru/06/10
OpraHu3MoOB
10 PZ;:PII{T?:HM " 8 1 15 https://lesson.academy- Hugposoit mukpocion
P ' content.myschool.edu.ru/06/10
OpraHu3MOB
I'enernka — Hayka [udposoit Mukpockorn
(6]
https://lesson.academy-
11 HACTICACTBEHHOCTH 2 0 05 content.myschool.edu.ru/06/10
1 U3MCHYHNBOCTHU
OpraHu3MOB
3aKOHOMEPHOCTH https://lesson.academy- [{udbpoBoii MUKPOCKOIT
12 10 1 1
HACJIEACTBEHHOCTH content.myschool.edu.ru/06/10
13 3aKOHOMEPHOCTH 6 0 1 https://lesson.academy- [{udppoBoii MHUKpOCKOIT
U3MEHYHUBOCTH content.myschool.edu.ru/06/10 = JlaTuuk OCBEIIEHHOCTH
14 ['eneTnka 3 1 05 https://lesson.academy-
YyesoBeKa content.myschool.edu.ru/06/10
Cenexuust https://lesson.academy-
15 4 0 1
OpPraHu3MOB content.myschool.edu.ru/06/10
Buortexnonorus u https://lesson.academy- [ndpoBoii MEKpPOCKOI
16 CHUHTETHYECKAast 4 1 0
content.myschool.edu.ru/06/10
OunoJtorus
17 PesepBHOE Bpemst 1 0 0
OBIIEE KOJIMYECTBO
YACOB I10 102 10 13
I[TPOI'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Hcnoan3zoBanue
uudgpoBoro u

HaumenoBanmue aHAJIOTOBOI'0
Ne JaexkTpoHHbIe (UU(poBbHIE)
pa3aeioB U TeEM KonrTpoabubie IIpakruyeckue 000pyI0BAHMSI LIEHTPA
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl .
NPOrpaMMmbl padoThbI padoTbI €CTEeCTBEHHOHAYYHOU U
TEXHOJIOTHYECKO
HANPaBJIEHHOCTEl
«Touka pocra»
3apoxaeHue u
a3 €
5 BO?:;HHOHHHX 4 0 0 https://lesson.academy-
B . content.myschool.edu.ru/06/11
IIpEeACTaBIICHUU B
Ouonoruu
MUKpPO3BOIIOIHS U 1 1 ) https://lesson.academy-
e€ pe3yaIbTaThI content.myschool.edu.ru/06/11
Makpo3BOFOIHS U 5 1 0 https://lesson.academy-
e€ pe3yIbTaThl content.myschool.edu.ru/06/11
I N
;Zif;?;;;;fa 15 1 15 https://lesson.academy- Lpponoft Miicpocion
P ' content.myschool.edu.ru/06/11
3emie
[IpoucxoxaeHne
POTCRONACHH https://lesson.academy-
geJoBeKa — 10 1 1
content.myschool.edu.ru/06/11
aHTPOIIOTEHE3
DKOJIOTUS — HayKa I[aT‘-II/IK TEMIICPATYyPhbL
© https://lesson.academy- JaTHK OTHOCHTENbHOH
B3aWMOOTHOIIECHHSIX 3 0 0.5 BIIAJKHOCTH
content.myschool.edu.ru/06/11
OpPraHu3MOB U Hatuuk pH

HagOpraHnu3MCHHBIX

JlaTunK OCBEIIEHHOCTH




CHCTEM C
OKpY>Karoleu
cpenoit

OpranusMsl U cpenia

https://lesson.academy-

udpoBoii MUKpPOCKOIT

! oOuTaHus o L5 content.myschool.edu.ru/06/11 JaTHK OCBEILEHHOCTH
3 DKOJIOTHs BUIOB U 9 05 https://lesson.academy-
HOMYJISALUH content.myschool.edu.ru/06/11
DKoJIOTHs [udposoit Mukpockor
9 g;iif:;;me 12 05 https://lesson.academy- Mtk OCBeIeHHOCTH
content.myschool.edu.ru/06/11
CHUCTEMBbI
10 f;:giiiz; 6 0 https://lesson.academy-
content.myschool.edu.ru/06/11
3KOCHUCTEMA
Yenosek u https://lesson.academy-
11 6 0
OKpyXXaromias cpesia content.myschool.edu.ru/06/11
12 PesepBHOE Bpems 8 0
OBIIEE KOJIMYECTBO
YACOBIIO 102 7.5
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.buosnorus.buonornueckue cucteMsl U porecchl. 10 kiace: yaeOHUK Iis
001eo0pa3oBaTeNbHBIX Opranu3anuii (yriayoneHHsiii yposens)/ A.B. Tepemos,
P.A.IlerpocoBa. — M.: Muemo3uHa, 2022.

2. buonorus. buonorudeckue cuctemsl U miporieccsl. 1 1 knace: yaeOHuK s
0011e00pazoBaTeNbHBIX Opranu3anuii (yriyoiaeHHbii ypoBeHs)/ A.B. Tepemos,
P.A.IlerpocoBa. — M.: Muemo3una, 2022.

3.buonorus: O6mas 6uonorus. 10-11 kmaccer: yueonuk/ A.A.Kamenckuii, E.A. KpukcyHoB,
B.B.Ilaceunuk. — M.: [Ipoda, 2019.

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1.buonorus. OGmiast Guonorus: mpakTUKyM Juis ydamuxcst 10-11 kinaccos
0011e00pa3oBaTeIbHBIX Opranu3anui : npodui. yposers/ .M. Ipmvmuir, O.B.Cabnuna,
JI.B.Briconkas, I[1.M.boponun; Poc.akan.Hayk, Poc.akan. o6pazoBaHusi, U34aTeIbCTBO
«[Ipocsemenue» - M.: [Ipocseuienue, 2014.

2.buonorus. buonornyeckue cucreMsl u mpoueccel. 10-11 kmaces! (yrimyOaeHHbIH
ypoBeHsb). [Iporpamma. [loypouno — remaTrueckoe rianuposanue. /A.B. Tepemos,
P.A.IletpocoBa. — M.: MHemo3uHa, 2022.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://interneturok.ru/ MuTeper-ypok

2.https://rosuchebnik.ru/?utm source=google.com&utm medium=organic&utm campaign=
google.com Kopmnopanus Poccuiickuii yaeOHUK

3.https://foxford.ru/wiki/biologiya Omnnaitu- mkona ®okchops

4.http://school-collection.edu.ru Exunas xomrekuus LIOP

5.https://resh.edu.ru/ Poccuiickast 3eKTpOHHAS IIKOJIA
6.https://www.yaklass.ru/  SAKnacc

7.https://fipi.ru/ OUIN
8.https://lesson.academy-content.myschool.edu.ru/06/11 11OC «Mos mikosay
9.https://lesson.academy-content.myschool.edu.ru/06/10  IIOC «Mos mikoma»
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