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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®I'OC COO, Konuenuu mnpenogaBaHUs
yuebHoro mnpeamMera «bruoorus» U OCHOBHBIX MOJOXKEHHN (herepanbHOi padoueil mporpaMmbl
BOCITMTAHHUS.

Yueonsiii mpeamet «bruonorusy yriayonéanoro yposas uzydeHus (10—11 kimaccer) sBisieTcst
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble mpeamMeThl». CoriacHo
nonoxerusMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YPOBHE, SBISAIOTCS CrocoOoM auddepeHnnanui oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaKIblid U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA NPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 33]ad, CBS3AHHBIX C MpoQopHeHTanHen
0o0y4Jaromuxcsi U CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOW 00JIacTH HAyyHOrO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEUITTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBieHre O LEIH U 3a/1a4ax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriyoJéHHOM ypOBHE, ONPEAEseT 00s3aTenbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUE, €ro CTPYKTYpHUPOBAHHE MO pa3ieliaM U Temawm,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo O6MonoruM peaqn3oBaH MPUHLUI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs,
Onarogaps 4emy MpoCcMaTpUBAETCsl HAMPABICHHOCTh HA TTOCTEAYIOIIee pa3BUTHE OMOIOTHIECKIX
3HaHWW, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILUICHUS, TMPEACTaBICHUII O 3J0poBOM oOpa3e XKH3HU, Ha BOCIHUTaHUE
OepeKHOro OTHOIIEHUS K OKpYXKarolllel MpupoaHoi cpene. B mporpamme mo 6uonoruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buosnorus» B peanuzauuu Tpeboanuiit ®I'OC
COOQ x m1aHupyEeMBIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00y4eHUs U
B ()OPMUPOBAHNUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOU AEATEIbHOCTU OOYyYaromuxcs Mo
OCBOCHMIO COJIEpXaHHUA OMOJIOTMYECKOro 00pa3oBaHMsS Ha YpPOBHE CpEAHEro o0IIero
o0Opa3oBaHusl.

VY4eOHnblii npeamer «buosorus» Ha ypoBHE CpeAHEro o0Iiero oOpa3oBaHUs 3aBeplIacT
Ouosnoruuyeckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHUe U yriyOlieHne 3HaHui
00yYaroImuxcst 0 )UBOU MPUPOJIE, OCHOBAX MOJIEKYJIAPHON U KJIETOYHOM OMOJIOTHH, SMOPHOTIOTHH
U OHONIOTUU Pa3BUTHUS, TEHETHKH, CEJIEKIIMH, OWOTEXHOJOTHH, HBOJIOIHUOHHOTO YYCHHS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroIuXcs K MOCIEYIONEMY MOTYyYeHHUIO ONOIOTHYECKOT0 00pa3oBaHMsI B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpasoBaHusi. OCHOBY €ro CoAep)KaHUs
COCTaBJISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOY4YaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/JesioB OHOJIOTHM Ha YPOBHE OCHOBHOTO OOILEro
obpazoBanmus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYalOT pa3BUTHE. TakK, paCIIUPEHBI U YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
O0IMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS
MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhIE MOKHO HCIOJIB30BaTh KaK OPUEHTHUPHI IS
nocJIeyIonero Beioopa npodeccun. Bo3zmMokHa Takyke MHTETpanys OMOJOTHMUECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOJTYICHHBIMHU 00YUYaIONUMUCS TIPH U3y4eHUHN (DUZUKH, XUMUH,
reorpauu U MaTEMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHoMy mnpeamery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIII U HBOJIOIMOHHBIA MOAXOABl K M3yueHHIO Ouojoruu. COriacHO UM, H3Yy4aroTCs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIS )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHHM3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3eMie, COXpPAaHEHUs OMOJIOrMYECKOro pa3HooOpa3us
wianetsl. Tak, B 10 kiacce M3ydarOTCsi OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJOTHH U CUHTETUYECKOM
OMOJIOTHH, aKTyaJU3UpPYIOTCSd 3HaHUS OO0ydarolmuxcs MO OOTaHUKE, 300JI0TUM, aHATOMMH,
¢u3nonoruu denoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o buocdepe.

VYuebubiii npeamer «buonorus» NpuU3BaH O00ECIEYUTH OCBOCHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpPUM M 3aKOHOB, HJEH, NPUHIMUIIOB W IpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAaHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MONYJSLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTIIKEHHUSIX, COBPEMEHHBIX HCCIICJOBAHUSAX B OMOJOTMH, TPUKIIAJHBIX aCIEKTax
Ouonornyeckux 3HaHui. [[ng pa3BUTUS U MOJJEp)KaHUS MHTepeca 00ydaromuxcs K OMoIoruu
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOI'0 MaTepuaa B COJEpKaHUU MPOrPaMMBI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpUEI CTAHOBJIEHHS U Pa3BUTHUS TOW WIM HMHOU
o0acTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX W 3apYOC)KHBIX YUEHBIX B PEUICHHE BAXKHEUIIMX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4arolUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMU >KUBBIX CHUCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh 3TH 3HAHUS B (POPMUPOBAHUH HHTEpECa K
onpenenéHHo obnactu npodecCHOHATBHON NEeATETbHOCTH, CBS3aHHOW C OMOJOTHEW, WIH K
BBIOOpY yueOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JlocTikeHue 1eiau u3ydeHus: yuyeOHoro mpenmera «buonorus» Ha yriryOa€éHHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOCHHE  OOYYalOIMMHUCS  CUCTEMBbI  OMOJIOTMUYECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMNIMAX, MIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U IpaBMIIax,
COCTaBJIIOLIMX COBPEMEHHYIO €CTECTBEHHO-Hay4YHYI0 KapTHHY MHpa; O CTpPOEHHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTMUECKUX CUCTEM (KJIETKA, OPTaHU3M, MOIYJISIHS, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONMIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIEIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJIEHHE  oOydyaromuxcs ¢  METOAaMH  TO3HAHUS  KMBOH  TIPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHOM OMoJioruw,
IMOPHOJIOTHN ¥ OMOJIOTUN Pa3BUTHS, TCHETUKU M CEIIEKIINU, OMOTEXHOJOTHH U CHHTETUYECKON
OMoNOTMH, MAaJCOHTOJOIMH, OKOJOTMM); METOJAaMHU  CaMOCTOSTENBHOTO  NPOBEACHMSA
OMOJIOTHYECKUX HCCIEeIOBaHUNH B Jlaboparopuu M B IpHpone (HaONoJaeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAJIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIB30BATHCSA OMOJIOIMYECKON TEPMUHOJIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATH CBSI3b MEXK/Ly Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-D)KOHOMHYECKUMHU
Y HKOJIOTUYECKUMU IPOoOIeMaMH 4eJI0BEYECTBA; OLICHUBATH MTOCIIEICTBUS CBOEH NESITEIbHOCTH 110
OTHOLIEHUIO K OKpPYKalolled NpUpOIHOW cpele, COOCTBEHHOMY 340pPOBBbIO M 370POBBIO
OKPYKaIOIIMX JIIOJIeH; OOOCHOBBIBaTH M COOJIIOJATh MeEpbl NMPO(PUIAKTHKN HH()EKIMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MaCHOCTH COOCTBEHHOU
KM3HEJEATEIbHOCTH B UYPE3BBIYAWHBIX CUTyallUAX IPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 001aCTH OMOJIOTHH;

pa3BUTHE Yy 00YYAIOLINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMM €10 IIpoOJeMaMM, METOJI0JIOTHEH OMOJIOTMYECKOTr0 HCCIIEI0BaHMsl, MPOBEACHUS



OKCIICPUMCHTAIBHBIX ~HCCICJAOBAHHUM, peIIeHUS OWOJOTHYECKUX 3a/ad, MOJCIUPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTaHHE Y OOYYArOIIMXCs IICHHOCTHOTO OTHOIICHUSI K JKUBOM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ OO0BbEeKTaM | SBJICHUAM; (OPMHUPOBAHUE HKOJOTUYECKOH, TEHETHYECKOU
rPaMOTHOCTH, OOMICH KYJIbTYphl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHre 00yJaroIUMHUC KOMIIETESHTHOCTH B PAallMOHAIBHOM TPUPOIOTIOIH30BAHUT
(cobmroneHne TmpaBUJl TOBEJACHUS B TMIPUPOJE, OXpPaHbl BHUJIOB, AIKOCHUCTEM, Oumochepsl),
COXpaHEHHH COOCTBEHHOT'O 3/I0POBBSl U 3JI0POBbSI OKPYXKAIOMIMX JIOAEH (COOMIOaeHuS Mep
npodunakTUku 3a00aeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEIEATSIIbHOCTH B UPE3BbIUAiHBIX
CUTYaIMSX IPUPOJTHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCITOJIb30BaHMsI OMOJIOTHYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HH;

CO3/laHWE YCIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIWBHIYaTbHON
00pa30BaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH MOcienyromeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICIICHUIO, B COOTBETCTBUU C WHAWBUIAYAIbHBIMH HMHTEPECAMH M TMOTPEOHOCTSIMHU
pEruoHa.

OO1mee YUCIIO 4YacoB, OTBEICHHBIX HAa HM3Y4YCHHUE OHMOJIOTMM Ha YriyOJICHHOM YpPOBHE
cpenHero obmiero oopasoBanus, cocrapisieT 204 yaca: B 10 kimacce — 64 gaca (2 gaca B HEJIEIO),
B 11 xacce — 64 gaca (2 4aca B HeJIemI0).

OT00p OpraHu3auOHHBIX (OPM, METOJIOB M CPE/ICTB OOYUCHUS OMOJIOTUU OCYIIECTBIISCTCS
¢ yu€ToM crHelu(UKH ero COJACpKaHUs M HANPABICHHOCTH HA MPOJODKCHUE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnonorus kak Hayka

CoBpeMeHHasi OUOIOTHSI — KOMIUIEKCHas Hayka. KpaTkas wicTopusi pa3BUTHs OHUOJIOTHH.
buonornueckne Haykm W HM3ydaemble UMM TpoOsiemMbl. DyHITaMEHTalbHBIC, TPHUKIAAHBIC W
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonorud B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. [Ipodeccun, cBsa3anHbIe ¢ OHoIOTHEN. 3HAUEHNUE OMOJIOTUH B TPAKTUIECKOM NEITETBHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X035UCTBE, TPOMBIILICHHOCTH, OXPaHEe MPUPObI.

JleMoHCTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I'.
Mennens, B. U. Bepuanckwuii, U. I1. T1anos, U. . Meunnkos, H. U. Basuios, H. B. Tumodees-
Pecosckuit, [Ixk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel u cxembl: «CBsi3b OMOJIOTHUU C APYTUMU HayKamMu», «CrucrteMa OMOIOTHYECKUX

HaYK».

Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBBIE cUCTEMEI KaK npeaAMET U3YUYCHUA 6I/IOHOFI/II/I. CBOICTBA JKUBBIX CUCTEM: CAUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh W ILEJIOCTHOCTb, CIIOXKHOCTh W  YHOPSAAOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHHW3alusi, CAMOBOCIPOM3BEICHUE, Pa3qPaKUMOCTh,
N3MCHYUBOCTDL, POCT U Pa3BUTHUC.



VYpOoBHU OpraHu3allMd >KUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIN, MONYJISIUOHHO-BUI0BO, YKOCUCTEMHBIN (OMOTCOIICHOTHYCCKHIA ),
ouoctepnsiid. Ilponeccsl, npoucxoasmue B KHUBBIX cucTreMax. OCHOBHBIE MPU3HAKH KHUBOTO.
Kuznup kak popma cymiectBoBaHus MaTepuu. Hayku, nzydaromue *HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3alLUH.

W3ydeHne >XUBBIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmromenwe, u3mepeHue,
SKCHEPUMEHT, CHUCTeMaTh3auus, MeraaHanu3. lloHsTue o 3aBUCHMMOM UM  HE3aBUCUMOM
nepemeHHoil. IlmanupoBanue skcnepumenta. IlocraHoBka W mpoBepka rumote3. Hynesas
runote3a. [loHsTHe BEIOOPKH U e€ 1oCTOBepHOCTh. Pa3bpoc B Omonornueckux aaHHbX. OueHka
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3ysibTaToB. [IpMunHbBI HCKa)KE€HUS pe3ysIbTaTOB SKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauMu

Tabmuubt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHoNOrHYEecKHe CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepuu», «YpOBHU OpraHu3alluy KUBOH npupob», «CTpoeHue KUBOTHON
KJIETKNY, «TKaHU )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJI0BEYECKOTO OPraHu3May, «bUOreoneHos,
«buocdepar, «MeToabl u3ydeHuUs )KUBOU TPUPOJIBI».

O6opynoBanue: 1abopaTropHoe 000pyI0BaHUE JIJIsl MPOBEACHUS HAOMIOACHUN, U3MEPEHUI,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora «licnonp3oBaHuE pa3IMYHBIX METOAOB IPU H3YYEHUH MKUBBIX
CUCTEMN.

Tema 3. buosiorusi KjieTkun

Knerka — cTpykTypHO-QYyHKIIMOHAJIbHAS €IMHULA >KUBOrO. VICTOPUS OTKPBITHUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. lllneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPHUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OHOJOTMU: MHUKPOCKOMNHMS, Xpomarorpadus,
anekTpodope3, MEeToJ  MEUEHBIX aToMOB, nuddepeHanipbHoe  eHTpUdyrupoBaHue,
KYJIbTUBHPOBaHHUE KIIETOK.

JleMoHCTpan U

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOW MHKPOCKOI», «JIEKTPOHHBIM MHKpockom», «Mctopus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN».

Ob6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHne METOAOB KJIETOUYHON OuoiOruu (XxpomaTtorpadus,
anekTpodopes, muddepennnansaoe nentpudyruporanue, [ILP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdIeMeHThl. Boga u €€ poius
KaK pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUHM KIETKH, TEIIOPEryJsLuu.
MunepanbHbIe BellecTBa KJIETKH, UX Ouosorndyeckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BelECTBA KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Moiiekyinbl. IlepBuunas cTpykTypa Oenka, MenTHIHAs
cBs3b. BTOpmuHas, TpeTwdHas, deTBepTUYHAas CTPYKTyphl. JleHaTtyparus. CBoicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue GpyHkimum 6€IKOB.

VYrneBoasl. MoHOCAaxapuabl, AUCAXAPHIbI, OJIUTOCaXapy bl U onucaxapuipl. OO mian
CTpOEHUS M (PU3MKO-XUMHYECKUE CBOMCTBA yIiieBOA0OB. bronornyeckue GyHKIMH yIIeBOAOB.

Jlunuae. IMuapodunsHO-TUIPOPOOHEBIE CBOICTBA. Knaccudukammst — nmunmmos.
Tpurnunepuasl, pocoaunubl, BOCKH, cTepousibl. buomornueckue Gpynkiuu mumunos. Oomue
CBOMCTBAa OHMOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.



Hyxneunossie xucnotel. IHK n PHK. Ctpoenune HyknenHoBbIX KucioT. HykneoTumasl.
[Mpunmun kommiuementapuoctu. [Ipasuno Yapradda. Crpykrypa IAHK — nBoiinas crupaib.
Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kiiertke.

Ctpoenne monekynbl AT®. Makposprudyeckue cBa3u B moiiekysne AT®. buonornyeckue
¢byakun ATO.

CrpykrypHast Ouonorus: OMOXMMHUYECKHE M OMOPHU3UYECKHE MCCIEOBAHUS COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYIL.

JdemMoHcTpauMu

[Toprpersr: JI. [Tonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «PacnpeneneHre XUMHUYECKHX JJIEMEHTOB B  HEXHUBOH IPHUPOJIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHBOU MIPUPOJIEY.

Tabmuubr u cxemsl: «llepuogmueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOAB», «BemectBa B cocraBe oOpraHu3moB», «CTpO€HHE MOJIEKYJbl Oelkay,
«CTpyKTYpbl O€nKOBOW MOJEKYIb», «CTpoeHHEe MOJEKYd YriaeBoAoB», «CTpoeHHE MOJIEKYJ
aunuaoBy», «HykinennoBsle KUCTOTHIY, «CTpoeHue Moaekyiasl ATOx.

Ob6opynoBaHue: XMMHUYECKas [ocy1a 1 000py10BaHHE.

JladopaTropnas padora «O0HapykeHHE O0EJTKOB C TOMOIIbIO KAaUeCTBEHHBIX PEAKITUN».

JlabopaTopnas pa6ora «/ccnenoBaHne HyKIEMHOBBIX KUCIJIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTAaHU3MOB).

Tema 5. Ctpoenne n GyHKIUN KIETKH

Tumbel KIETOK: dyKapHOTHUYECKass W mpokapuorndeckas. CTpyKTypHO-(yHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

Crpoenune mnpokapuoTHueckol KieTku. KietouHas cTeHka Oaktepuii UM apxei.
Oco0eHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AaX.

Crtpoenue n QpyHKIMOHHpPOBAHUE dYKapHOTHUYECKOM KkieTkH. [lma3zmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcmopT BewecTB 4epe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (Iuddysusa, oOnerdyéHHas nudQys3us), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomynmponunaemocts memOpansl. PaGota
HaTPUH-KaTUEBOTO HAcoca. JHIOIMUTO3: MTUHOIMTO3, ParonuTos3. Dx301nuTo3. Kierounas cTeHka.
CrpykTypa 1 GyHKIIMU KJIETOUHOM CTEHKH pacTeHH, TpHOoB.

[Mutonnazma. I{uto3one. Ilutockener. JIBwkeHue unurTomunasMbl. OpraHOWIbl KJIETKH.
OnHoMeMOpaHHbIe OpraHOMbl KIETKH: sHAorazmaTruueckas cetb (OIIC), anmapat [Nombmxu,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Cunte3 pacTtBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmanakuili (arpanHynsipHBbIi)
sHJIOMIa3MaTHYeckuii  peTukynyM. CekperopHas ¢yHkuusa anmapata lonbmku. Tpancmopt
BEIIECTB B KJIeTKe. Bakyonu pacturenbHbIX KineTok. Kierounsii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOM]IbI KJIETKH: MUTOXOHJIPHUH, miacTuabl. CTpoeHue u GpyHKuuu
MUTOXOHApHA U TacTul. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIE TUIACTH Bl (POTOCHHTE3UPYIOLINX
9YKapuoT. XJIOPOIJIACThI, XPOMOIUIACTHI, JEMKOIIACTHI BBICIIUX PACTCHHM.

HememOpanubie opranouzsl kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHNIOB
KJIeTku. PubocoMbl. MukpodunameHTsl. Mplieunble KIeTKH. Mukpotpyoouku. KieTounsrit
neHtp. CTpoeHHEe M JBIKEHHE JKI'YTHMKOB W pPECHHYEK. MHKpPOTPYOOUYKH IMTOIIA3MBI.
enTpHoJib.

SAnpo. OGosouka siapa, XpOMaTUH, KapHoIIa3Ma, SAPBIILIKH, UX CTPOCHHE M (YHKIIHH.
SAnepHbiii 6enKOBBIM MaTpUKC. [IpOCTpaHCTBEHHOE PACIIOJIOKEHHUE XPOMOCOM B MHTEp(azHOM
A1pe.

Knerounsle  BkitoueHus.  CpaBHMTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTuTenBHOM, )KUBOTHOM, TPUOHOI).



JleMoOHCTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpOEHHE DSYKAPUOTHYECKOW KIETKH», «CTpOEHHE IKUBOTHOM
KJIETKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpoeHne MUTOXOHIApUMNY, «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MMKpPOIPENapaTbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepuaibHbIX KIETOK.

JlaGopaTtopHas padora «/3yueHre CTpOeHHUS KIECTOK Pa3IMYHbIX OPTraHU3MOB.

IIpakTnyeckas padora «3yuyeHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB U NpeBpallieHHe JHEPTHH B KJIeTKe

AcCUMWISIINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIECTB:
aBTOTPO(HBIN U reTepOTPOPHBINA. YUacTHe KUCI0pOoia B OOMEHHBIX MTpoleccax. JHEPreTHIecKoe
oOecnieuenue kietku: npespaiieHue AT® B oOMeHHBIX nponeccax. @epMEeHTaTUBHBINA XapaKTep
peakiuil KIeTo4yHoro Merabonusma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHHU3M JICUCTBHUS.
Kodepmentsl. OTnnyns ¢GepMEHTOB OT HEOPraHMUECKHUX KaTajau3aTopoB. benku-akTUBaTOpHI U
OeNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PepMEHTATHBHBIX pEaKUUid OT pa3IMYHBIX
(bakTopoB.

IlepBHUYHBIN CUHTE3 OPraHUYECKUX BeIIeCTB B KieTke. doTocunTe3. Posb Xnopomiactos B
nporecce porocunreza. CreroBas u TeMHOBast (a3bl. [IpoaykTHBHOCTE oTOoCHHTE3a. BimsHue
pa3In4HbIX (PAKTOPOB HA CKOPOCTh (poTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3.  PazHooOpasume  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Kene300aKTepun, cepodaKkTepun, BOJOPOAHBIE OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
0oe3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecCKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHUE. Poib MUTOXOHApPHUI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiIpoBaHHE.
[IpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Mepea aHadpoOHBIM. O(P(EKTUBHOCTh
HHEPreTHYEcKOro oOMeHa.

JleMoOHCTpanun

IToprpersr: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUeckuii oOmeH», «buocuHTe3 Oemnkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOII, 000pPYJ0BaHUE JJIsl IPUTOTOBJIECHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HaciiencrBenHast uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpudHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. ['eHeTWyeckwii KoOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudblii cuHTe3 PHK. [IpuHIMOBI TpaHCKPUINIIMK: KOMIIJIEMEHTAPHOCTb,
aHTUIAPaLIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancmsamus u e€ stanbl. Yuactue TpancnopTHbix PHK B OuocunTese Oenka. YcinoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTE3€e OEmKa.



Opranuzanus reHomMa y MpPOKAPUOT U HYyKapuoT. Perynsauuss akTUBHOCTU TEHOB Y
npokapuot. ['mnore3a omepona (®. XKakob, XK. Mano). Perymnsius oOMEHHBIX TPOIECCOB B
kiietke. Kinerounslii romeocras.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OJMUraTtHbie nmapa3uthl. CTpOEHHE MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

BupycHsle 3a001eBaHus yenoBeka, KUBOTHBIX, pactenuil. CII1]J], COVID-19, conmansubie
U MEIULIUHCKHE MTPOOIIEMBI.

JdemMoHcTpauMu

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

Tabmuner u cxembl:  «buocuHTe3 Oenka», «[eHeTmueckuid Kom», «Bupych,
«baxrepuodarm.

IpakTnyeckas padora «Co3nanue MOJCIH BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Krnerounsnii muki, ero mepwoisl u perymsmnus. MaTepdaza m muro3. OcoOeHHOCTH
poleccoB, mporekatonux B uHTepdase. [logroroka kinetku Kk aenenuto. [Ipecunrernyeckuit
(TTOCTMUTOTUYECKHI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(da3bl.

Marpuunsiii  cunte3 JHK —  permmumkanusa.  [lpunnuner  perumkanumn — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPAUIENbHOCTh. MexaHu3M
pernkauuu JJTHK. Xpomocomsl. CTpoenne xpoMmocoM. TenoMepsl u TesioMmepasa. XpoMOCOMHBIH
HA0Op KIJIETKH — KApUOTHUIL. JMTUIOMIHBIA M TarIONIHBIN HaGopel XpomMocoM. ['oMonoruyHbie
XpoMOcoMBl. [10110BBIE XPOMOCOMBI.

Henenune kierku — mMuto3. CTaguu MHUTO3a W MPOUCXOJANINE B HUX MPOLECCH. THIIBI
Muto3a. Kapuokunes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perymsmuss MuToTHuecKoro Iukia kieTkd. I[Iporpammupyemas kierouHas TuOenb —
amornTo3.

Knerounoe s1po, XxpoMocoMbl, yHKIIMOHAJIbHAS TEHOMUKA.

JleMoHCTpan U

Tabmuiel u cxembl: «KU3HEHHBI UK KIETKW», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomIpenaparbl: «MHTO3 B KJIETKax KOpelIka
JTyKay.

JlabopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOTIpETapaTax ).

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonorunueckoe  pazHooOpazue  opranu3moB.  OIHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OAHOKJIETOYHBIX opraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUcThl. KojgoHnanbHbIe
OpTaHU3MBI.

B3anmMocBs3b yacTeil MHOTMOKJIETOYHOTO Oopranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
OpranusM Kak enusHoe menoe. ['omeocras.

Tkanm pacreHmit. TUIBI pPAacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHAs, IOKPOBHAs,
MPOBOJINAsI, OCHOBHAs, MexaHn4deckas. OCOOCHHOCTH CTpOeHHs, PYHKIHUNA U PaCTIOTIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TxaHM KUBOTHBIX U YEJIOBEKA. THUIIBI JKUBOTHBIX TKAHEH: SMIUTEINAIbHAS, COCUHUTEIbHAS,
MbIlIeuHas, HepBHasg. OCOOEHHOCTH CTpOeHUs, QYHKIIMA M PACIOJIOKEHHUSI TKAaHEH B OpraHax
JKUBOTHBIX U YE€JIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.



Onopa tena opranusmoB. Kapkac pactennil. CKeneTsl OAHOKJIETOUHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COETUHEHUS KOCTEH.

JIBukeHre OpraHu3moB. JIBUKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: aMEOOHIHOE,
KITYTUKOBOE, pECHUYHOE. J[I[BU)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONU3Mbl M HACTHHU.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YEJIOBEKa: MbllieuHas cuctema. Pedekc. CkeneTHble
MBIIIIBI ¥ UX paboTa.

Ilutanue opranuszmos. [lormomienne BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMH. [luTaHue >XKUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE NUIIEBAPEHUE.
[lutanue MO3BOHOYHBIX YKUBOTHBIX.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue xuBoTHBIX. [{uddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlpIxarenbHas moBepXxHOCTh. JKabepHoe u j€rodnoe
JIpIxaHue. JIpIXaHMe ITO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTPOEHHMsI JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YeloBeKa. MexaHu3m
BEHTHJISIIIAM JIETKUX y TITUI] M MIICKOMUTAOINX. Perynsanus apixanus. [{pxarenbHbie 00bEMBI.

TpancnopT BeweCTB y OpPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbl pacTeHUW. TpaHcHopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepiie, KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum KpoBooOpalieHus.
OBOJIIOLMOHHBIE YCIIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKUBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Boinenenne y opranu3moB. Beigenenwe y pacreHuil. BbiaeneHue 'y KMBOTHBIX.
Coxkpatutenbubie Bakyoiau. Opranbl BeieneHus. OuibTpaius, ceKpeus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl PabOThl OpraHoB BbiJeACHUS. CBA3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICIINTEIIBHOM CUCTEMaMHU. BplfiesieHre y NO3BOHOYHBIX J>KMBOTHBIX M 4enoBeka. Iloukwm.
Crpoenue u pyHKIHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alliTa y OJIHOKJIETOYHBIX OpraHu3MoB. CIOpbl OaKTepuil U IUCTHI
npocTeimux. 3aluTa y MHOTOKJIeTOYHbIX pacTeHuil. Kyrukyna. CpencrBa maccMBHOM u
XAMHUYECKOM 3a1uThl. DUTOHIUIBI.

3almuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIE. 3alllMTa OpraHu3Ma
or Oonesneil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHHUTET.
Bpoxxnénnelii ¥ npuoOperéHHbIM  cnenuduyeckuii  UMMyHHMTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Poib BpoXXIEHHOTO UIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

Pazgpaxxumocte M perynsiiiuss 'y OpraHu3MoB. Pa3apakuMocTh y OAHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BeleCTBA U HMX
3HA4YCHHE.

HepBHas cucrema u peduiekTopHass perynsnus y >KUBOTHBIX. HepBHas cuctema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxemnsl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropHas nyra. beszycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['yMopasibHast perynsuuss W SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4yenoBeka. JKenesbl
OHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3anMMOCBSA3b HEPBHOW U
SHJOKPUHHOM cucTeM. [ unmoTtanamo-runodusapHas cucTeMa.

JeMoHCTpauMu

IToprper: U. I1. I1aBnoB.

Tabmumer U cxeMbl: «OTHOKIETOYHBIE BOAOPOCITHY», «MHOTOKIETOUHBIE BOJOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBbl OpraHoOB
MIO3BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHue HaceKOMbIX», «TKaHu pacTeHuil»,
«KopueBbie cucrembr», «CtpoeHue crednsn», «CTpoeHHE THCTOBOM TMIIAcTUHKWY», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenbHass  cucrema», «HepBHag cucrema», «Koxa», «MpbleyHas cuUcCTEMay,



«BpiaenurenbHas cucreMa», «OHIOKpPHHHAs cucTeMay, «CTpoeHne MbILb», «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHU», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujps», «CTpoeHHE ILUIaHApUKW», «BHYTpeHHEE CTPOCHHE I0XKIEBOTIO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema Jsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHast cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Pediaexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuy pacTEHUI pa3HbIX OT/AEJIOB, BIAYKHBIE MPENapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMUA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHuE /Uil IEMOHCTPALIMU TIOYBEHHOI'O U BO3YLITHOI'O MUTaHUS PACTEHUH, pacllenIeHUs
KpaxMmasia ¥ OelKOB Mo AeHCTBUEM (EpPMEHTOB, 000pYyIOBaHKE [T AEMOHCTPALIUHU ONBITOB 110
U3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JBUKEHHUM, MOAEIU
TOJIOBHOI'O MO3Ia Pa3jMyYHbIX KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEl pacTeHUI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlabopaTopnasi padora «3y4yeHne opranoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U 110JIOBOE. Buibt
6ecI0J10ro pa3sMHOKEHUS: TOYKOBAaHUE, CHOPYIISIIUA, (GparMeHTalusl, KIOHUPOBaHHE.

ITomoBoe paszmHoxeHue. IlomoBele KieTku, nmiau ramersl. Meno3. Craguu Meiosa.
IToBenenue xpomocoMm B Menose. KpoccuHrosep. bronornyeckuii CMbICIH MeHO3a U IIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzaponpimeBoe pazsutue. ['amerorenes y »xkuBoTHbIX. [TonoBsle xkene3bl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KJIETOK. CriepMaToreHes u ooreHes. CTpo€HHE NOJIOBBIX KIETOK.

OmnogoTBOpeHHE M AMOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrocoObI OMIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WNunuBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Ctaguu >MOpHOreHe3a >KMBOTHBIX (Ha mpumepe Jarymku). [Ipobnenue. Tumbl
npobsienuss. OcoOEHHOCTH APOOIEHUS MICKOMUTAIOMINX. 3apO/IbIILIEBbIE JTUCTKHU (TaCTPYIISILIMS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUE YacTen
Pa3BUBAIOIIETOCS 3apo/Iblia (SMOpHOHANIbHAS MHAYKIUS ). 3aKiIalKa IJIaHa CTPOESHUS )KUBOTHOTO
KaK pe3ylbTaT HUepapXUUYeCKUX B3aUMOICWUCTBUI reHoB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pa3Butue xuBOTHBIX. llocTamOpuonanbHbli mnepuoi. [Ipsmoe u Hempsimoe
pasButHe. Pa3Butne ¢ Mmeramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX.
buonorunueckoe 3HaueHHE MPSAMOrO U HENMPSMOIO Pa3BUTHSA, UX PAaCIPOCTPAHEHUE B IPHUPOJIE.
Tunsel pocta >XKUBOTHBIX. MDaKTOPbl pEryislMM poCcTa KHUBOTHBIX U uenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHuoxenue u pazsuthe pacteHuil. [lamerodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. Ob6pazoBaHue CIIOp B Mpoliecce Meio3a. ['lameTorenes y pacrennii. Omio10TBOPEHHUE U
pa3sBUTHE DPACTUTEIBHBIX OPraHW3MOB. JIBOMHOE OIJIONOTBOPEHHUE Yy LBETKOBBIX PAaCTCHHM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U dKUBOTHBIX.

JeMoHCTpauMu

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

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHUE», « TUIbI 6€CrOIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJaMHIOMOHAnbDy, «Pa3MHOXKeHuE HBIJIEHB», «Pa3MHOXKEHHE THUIPBI»,
«Meiio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIEPMATO30UAa»,



«OCHOBHBIE CTaANN OHTOreHe3ay, «[IpsMoe u Henpsimoe pa3BuTHEY, «Pa3BUTHE MAICKOTO KYyKay,
«PaszButne capanum», «PasButue mArymku», «/IBOMHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOOJBHBIX M JABYJIOJIbHBIX PacTeHUN», «OKHW3HEHHBIN LUK
MOPCKOM KanycTbl», «KU3HEHHBIN UK MXa», < KU3HEHHBIN IIUKJI TANIOPOTHUKAY, «KM3HEHHBIN
LIUKJI COCHBD».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpEnapaThl SIMIEKIETOK U CIIEpMaTO30U/I0B,
Mozelb «L{uKIT pa3BUTHS JIATYILIKI Y.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Paboter I'. Mennens, I'. ne @pusa,
T. Moprana. Posb oTeuecTBeHHbIX yU€HbIX B pa3BuTuu renetuku. Paborsr H. K. Konsiosa, H. U.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
TeHbl, AJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
reTepO3UTroTa, YHCTas JIMHUS, THOPUABI, TeHOTHN, (eHoTHhr. OCHOBHBIC METOIbI TCHETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHI, MOJICKYISIPHO-TEHETUIECKUN.

JdeMoHcTpannn

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A. H.
benozepckwii, I'. 1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuipl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIIMBAHUS.

Jla6opaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpermmBanue. [lepBorit 3aKkoH MeHens — 3aKoH e IMHO00pa3usi THOPHUIOB
nepBoro nokoJieHus. [Ipasuino nomuHUpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerICHUs
npu3HakoB. lluTojormyeckre OCHOBBI MOHOTHOPWUIHOTO CKpEUIMBaHUS. [ WIOTE€3a YHCTOTHI
ramer.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleJJOBAHMUS.
Pacmienyienne npu3HakoB pu HEMOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO
HACJIEIOBaHMsI MPU3HAKOB. [[UTOIOrNYeCcKre OCHOBBI IUTHOPUIHOTO CKPEIIMBAHHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAPYIIEHHUE CLETUICHUS MEXI1Yy TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAHU3M OIPEAENICHHS Moja. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['OMorameTHblii M rereporaMeTHbi moj. ['eHeTuyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanne Npu3HAKOB, CIEIUIEHHBIX C TOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JAEHCTBHE TE€HA.
MHoOXecTBEeHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHBIX T€HOB. KoMIJIEeMEeHTapHOCTb.
Onucra3. [lonumepus.

['eneTnueckuii KOHTPOJb pa3BUTHS PACTEHUM, JKUBOTHBIX M YEJOBEKAa, a TaKXKe
(bU3HONIOrMUECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (QyHKIMI. | eHeTHYeckne MexaHu3Mbl
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MAPa3UT» U «XO35UH — MUKPOOHOM.
['eHeTHYeCKUE aCHEKThI KOHTPOJIS M M3MEHEHUS] HACIEICTBEHHOW MH(OPMAIMH B MOKOJICHUIX
KJIETOK U OpPTaHU3MOB.

JeMoHCTpauMu

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

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoii 3aKoHBI Menaens», «Tperuii 3akon Mennens»,
«AHanusupymoliee ckpemupanney, «Hemnonnoe noMuHnpoBanne», «CLEINIEHHOE HACIEOBaHUE



MPHU3HAKOB y Apo30duiby, «[ eHeTnka nonay, «Kapuotun yenoBekay, «Kapruotum Apo30Qpuib,
«Kapuotun nruiisl», «MHOXKECTBEHHBIHN ajienn3My», «B3zanMoaeiicTBre reHoBY.

O6opynoBaHue: MOAENb AJsl JIEMOHCTPAllMU 3aKOHOB €IUHO00pa3usi rTHOPUA0B MEPBOrO
MOKOJIEHUS] U PACLUCIJICHUS NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JIPO30(UITBIY.

IpakTuyeckas padora «/3yyeHue pe3yabTaTOB AUTHOPUAHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABI  HU3MEHYMBOCTU:
HEHACJICICTBEHHAS U HACJIEICTBEHHAS.

MonudukanronHass U3MEHUYUBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
u3MeHunBocTu. Hopma peakuuu npusHaka. BapuanunoHHBINA psii M BapuanuoHHas kpuas (B.
Horanucen). CoiicTBa MOIU(UKAIIMOHHOW N3MEHYHUBOCTH.

['enorunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW WM3MEHUYMBOCTH. Buibl
TCHOTUITMYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KombOunatuBHass n3MEeHYUBOCTh. Meilo3 U MOJOBOM Mpoliecc — OCHOBAa KOMOMHATHBHOU
M3MEHYUBOCTU. POy KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHHH I'€HETHYECKOTr0 pPa3Hoo0pa3us
B IIpeZieJIax OJTHOTO BHUJA.

MyTanroHHass W3MEHYMBOCTb. BuIpl MyTanmii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUUMPOBAHHBIE MYyTallUM. SIOepHbIE M IUTOILIA3MAaTHYECKUE MYTalUU.
Comaruueckne W MOJOBble MyTauuH. [IpUUMHBI BO3HUKHOBEHHMS MyTauuil. MyrareHel U HUX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHX
psanoB B HacieictBeHHoW wu3zMeHunBoctu (H.M. BaBunoB). BaesnepHas HM3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

JleMoHCTpanun

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

Tabmuupl u cxembl: «Bunbl u3meHunBoCTHY, «MOAM(PUKAIMOHHAS W3MEHUYUBOCTDHY,
«KoMmOuHaTHBHAS H3MEHYUBOCThY, «Meio3y», «OmnonoTBopenuey, «I eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myraruin.

OOGopynoBaHue: >KHBbIE W TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(doTorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAMU(DUKAIIMOHHOM
M3MEHUYUBOCTH. [IocTpoeHNE BaprallMOHHOTO PsAla U BAPUALMOHHOM KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi NMporpaMMa HCCIEIOBaHMUS T€HOMa YellOBEKa.
MeToibl M3YYeHUS TEHETUKHU YETIOBEKAa: TeHEaNIOTMUECKU, OMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE Ompe/esieHue
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momombo [TI[P-
ananmza. Hacnencrennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacneACTBEHHOM MNPEApaclOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
NPEeIOTBPALICHUH M JICYEHUU T'eHETUYECKUX 3a0o0JieBaHUM YesnoBeka. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTHUYECKUE aCIEKThI
WCCJICIOBAHM B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKarouleil cpenpl. I'eHeTmdeckass IpenpacrnoiokeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JdemoHcTpauMu

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3YYCHHs] TCHETUKH YEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTIOBEKA.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bagunosa o LleHTpax mpouCcX0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkumn
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI )KUBOTHBIX. COPT, MOpo1a, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
psAOOB B HacineACTBEHHOM u3MmeHunBocTu H. M. BaBunoBa, ero 3HaueHue ajisl CEIEKIIMOHHOU
paboThL.

MeTtobl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MH/IMBUyaJIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoauTteneil mo motromctBy. OTbop mo
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMOMOIIBIO aHaTH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanuvoHHbIN 1
XUMHYECKH MyTareHe3 KaK WMCTOYHHK MYyTauud Yy KyJbTYPHBIX (OpM OpraHu3MoB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO0B pekoMOnHaHTHBIX JIHK ans nomyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJIEKIUU.

[Tonyuenne mnonumionnoB. BuyrpuBumoBas rubpuansauus. bBaM3KOpoACTBEHHOE
CKpelyBaHue, WK UHOpUIuHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. lMcmonb3oBanue rereposuca B cenekiuu. OtnanéHHas TuUOpUAM3aLUAL.
[Ipeononenune Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTHIKEHHUS CEJIEeKIMH pACTeHUH U
JKUBOTHBIX.

CoxpaHeHHe U HU3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH U HX JUKHX
poauueit Uit Co3/1aHusl HOBBIX COPTOB U THOPUIIOB CENbCKOXO035HCTBEHHBIX KYIbTYP.

JleMoHCTpanun

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

Tabmuie! 1 cxembl: «L{[eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usl KYJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACJIEACTBEHHOW H3MEHYMBOCTH», «METOIBI CENEKIUN»,
«OTtnanénnas rudpuan3anus», «KMytarenes».

Jladoparopnasi pa6ora «/3ydeHne COpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIITHUX
JKUBOTHBIX.

JlaboparopHasi padora «/3yueHrne METOZIOB CEJIEKIIUN PACTCHHII.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTeHHM U KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHLMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA M CHHTeTHYeCcKasi OMO0JI0OT U

OOBeKTHl, HCIONb3yeMble B OHOTEXHOJOTHMHM, — KIJIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, HUX XapaKTepUCTUKA. TpaauiiMoHHAas OWOTEXHONOTUs: XJjeOoredeHue,
MOJIy4deHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAene. Mukpoobuonornueckud cuares. OOBEKThI
MUKpoOurosornyeckux TexHosoruii. [I[pousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJOTMM W MHCTPYMEHTOB  LEJCHANpPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MTOJIyYE€HUSI OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYAroIInecs B MPUPoJie ONOCUHTETUYECKHE TYTH.



Knerounas muxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEW PAacTEHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass ruOpuau3amus U comatudeckuid smOpuoreHes. Vcmosib3oBaHue
ralyiouoB B CEJIEKIMM  pacTeHuid. VCKycCTBEHHOE OINUIOAOTBOpeHue. PekoHcTpyKuus
AWLIEKJIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METOX TPaHCIIAHTALUN SAEP KIETOK

XpOMOCOMHas U T'eHHass UHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexomOuHanTHBIX JIHK. JlocTmxkeHUs M NepCcrneKTUBbl XPOMOCOMHON M T€HHOM HH)KEHEPHH.
DKOJIOrHYecKHe U 3TUYECKHE Mpo0IeMbl FTeHHON HHKEHEPHH.

Menunuackue 6uorexunosnoruu. [loctrenomuas mudposas menununa. [1I[P-nmuarnocTuka.
MeTaboI0MHBIN aHaTTN3, TEHOLEHTPUYECKUI aHaIU3 MPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHKEe CTBOJIOBBIX KJIETOK. TaprerHas tepamnus paka. 3D-Ononnxenepus
JUI pa3pabOTKHU (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTUH, CO3JaHUsl KOMITJIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONPHUHTUHra U cKadoIAUHra I PEeLICHUS
3a71a4 NEPCOHATM3UPOBAHHON MEIULIHBI.

CozzlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkiuonupoBanus PHK-
COJIep KAlX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YEJIOBEKA U AKHUBOTHBIX.

JdeMoHcTpannn

Tabmuubet u  cxembl: «/cnonp30BaHWE  MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOACTBEY, «KileTouHast nHKeHepus», «[ ' eHHas HHKEHEepUs».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTnyeckas padora «IloxydyeHre MOIOYHOKHUCIBIX IIPOAYKTOBY.

IKeKkypeust «buoTexXHOIOrns — BayKHEHIas NpoU3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOACTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX MPeACTABIEHHA B OHOJIOTHHI

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanoceiiku BO3HUKHOBEHUs JapBUHU3MA. JKu3Hb
Y Hay4dHas JearenbHocTh Y. JlapBuHa.

JBwxynme cuibl 3BodonMH BuAoB mno Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
Pa3MHOXXEHMSI OPTraHW3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Ooppba 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cunterndeckoi Teopuu sBotonuu (CTI). HelirpanbHas Teopus SBOIIOIHH.
CoBpeMeHHas 3BOJIOLMOHHAS OMOJNOTHsA. 3HAUEHHE HBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JleMoOHCTpaL UK

IToprpersr: Apuctorens, K. JIunnen, K. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosee, U.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuuel u cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuma *KuBbIX
cymects (1o Jlamapky)», «Mexanu3m (HopMUpOBaHUS MPUCTTOCOOTEHUHN Y pACTEHUN U dKUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyta myremectsus Y. Jlapsunay, «Haxonku Y. lapBunay,
«®Dopmbl 60pbOEI 3a cymiecTBoBaHe», «Ilopossl romybeit», «MHoroobpasue KyabTYpHBIX (HopM
KanycTel», «[loponbl AOMalIHUX >KUBOTHBIX», «Cxema oOpa3oBaHMS HOBBIX BUAOB (1o Y.
JapBuny)», «Cxema COOTHOIIEHHUS [JBWKYIIUX CHJI 3BOJIOLUH», «OCHOBHBIE IOJOXKCHUS
CUHTETHUYECKON TEOPUH BOJIIOLIUM.

Tema 2. MukposBoonus U eé pe3yabTaThl

[Tomymsiuust Kak dSJIeMEHTapHas eAWHHANA SBOMIOIMH. COBpEMEHHBIE METOIbI OLEHKU
TFEeHETUYECKOr0 pa3Ho00pas3us U CTPYKTYpPbI MOMYISIUA. VI3MeHeHne reHo(oH1a NOMyIALNN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TIeHeTHueckoro paBHoBecus Jx. Xapau, B.
BaiinGepra.



OnemeHTapHble (DAKTOpPBHI (IBMIKYIIME CHJIBI) HBOJIONMHM. MyTallMOHHBIA TpoIecc.
KomOunaTtuBHast "13MeHYMBOCTb. [[peli¢) reHOB — ciryuyaiiHble HeHalpaBJICHHbIE H3MEHEHHUS YacTOT
atenet B momyisanuax. Oddexkr ocHoBaTtens. Mwurpamuu.  M3omAmms  mOMyIISIM:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EcrectBennblii oTO0p — HampaBistomuid ¢aktop s3Bomonnd. DopMbel eCTeCTBEHHOTO
or0opa: NBWXKYIIMNA, CTaOWIM3UPYIOUIMHA, pa3phiBatomuil (au3pynTuBHbIN). [lomoBoit or6op.
Bo3HUKHOBEHHE U 3BOJIOIUS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpraHU3MOB KakK pe3ysbTaT MHUKPO3IBOJIONMU. BO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB: MOp(OJOrHUecKue, (UINOJOTHUECKUE, OMOXUMHUYECKHE, IOBEJACHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIIOLHU.
Wzomsiust — kimroueBoil  akTop BUIooOpazoBanus. Ilyth u crocoObl BUA00Opa30BaHUS:
alionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonan3anus, Ttuopuan3anus). JIuTenbHOCTh SBONIOIMOHHBIX POIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp sBomonuoHHOM Ouonornu B pa3paboTKe HAyYHBIX METOJOB COXPAHEHUS
O6nopazHooOpasus. MUKPOIBOIIONUS W KOIBOJIOLUS IMAPA3HUTOB W HMX XO035€B. MeXaHH3MbI
(GhOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpannn

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

Tabmuubt u cxembl: «MyTalMOHHAs U3MEHUYUBOCTBY, «llomynsaIuoHHas CTPYKTypa BUIAY,
«Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «JIBUXKyline CHIBI  SBOJIOLHUNY,
«OKOJOTHYEeCKass H30JALMs MONYISIIMKA ceBaHCKOM ¢openny, «I'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHUIIBI 1aypcKoi», «[lomyasiroHHbIE BOJIHBI YUCIEHHOCTH
XUITHUKOB M KepTB», «(Cxema JeWCTBHS €CTEeCTBEHHOro oT0opa», «Dopmbl OOprOBI 3a
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«ITokpOBHUTENBCTBEHHAsI OKpacKka MXKUBOTHBIX», «lIpenymnpexaaromas oOKpacka KMUBOTHBIXY,
«Puznonoruueckue agantanun», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buma», «Bunel-gBoitHuku», «CTpykTypa BuIa B mpHpoae», «CrocoOsl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOTHUECKOe BHMJI000pa3oBaHMe BHJOB CHHUI, «llomuruiouasl pacteHuii», «KamycTHo-
peneuHblii THOpUI.

Ob6opynoBanue: repOapu pacTeHUN, KOJJIEKLIMHM HACEKOMBIX, Uydella NTHUI] U 3Beper ¢
IpUMepaMHu pa3jNyYHbIX MPUCIOCOOJIEHUH, Yydesa MTHUIl M 3Beped pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUIOB, 00pa30BaBIIMXCS PAa3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBIeHHE H3MEHUYNBOCTH y 0CO0€H OHOTO BUIA.

JlaGopaTtopnas pabora «lIpucrnocobneHust OpraHu3MOB W HUX OTHOCHTEJbHas
[EIeCO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus U eé pe3yaibTaThl

MeTopl n3ydeHust MakpodBodonuuu. [laneoHTonornueckre MeTo1bl H3y4eHus IBOJIOLUH.
[Tepexonnbie HOpMbI U GUIIOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne Meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTpoBOB. bruoreorpaduyeckue odnactu 3eMian. BUnbl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTMYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKUE METOAbI U3YUYEHHS SBOJIOLHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBICHMS SBOJIOLMOHHBIX HOBILIECTB.
['oMonornyHbie U aHANIOTMYHbIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJieKyasipHO-



TeHEeTHYeCKHe, OHOXMMHUYECKHMEe M  MaTeMaTH4YeCKUe METOJbl  HM3YUCHHs]  HBOJIOIUH.
["omonoruynsie reHsl. COBPEMEHHBIE METOBI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

O6mmue 3akoHOMepHOCTH (ITpaBmiia) 3BoMOIMH. HeoOpaTtuMocTs 3BoMOIMH. AaliTUBHAS
panuanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU.

JleMoOHCTpaL U

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroep, J. ['ekkensb.

Tabmuupl 1 cxembl: «OUITOTEHETHYSCKUN PSJT JIOMIAAN», «APXEONTEPHUKCY, «3BEPO3yObIe
auepsl», «Cterouedans», «Punnodurer», «CeMeHHbIe MAanOPOTHUKWY, «buoreorpaduyeckue
30HBI 3emum», «Jlpelid koHTHHEHTOBY», «PenmukThl», «HawanmpHbie cTaguu 3MOPHOHATBHOTO
Pa3BUTHUS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE Y AHAJIOTUYHBIE OpraHbly, «PyIuMeHTbI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI uelIOBEKa M HIMMIaH3e», «[J1aBHbIE HaIpaBlICHUS
ABOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE KU3HU Ha 3emie

Hayunble rumoTte3bl NpOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEpMHS.
JloHayuHble TpPEICTABICHUSI O 3apOXKACHUU JKU3HU (KpealuuoHM3M). ['umore3a MOCTOSIHHOIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamMu . Penu, JI. Cnannanuanu, JI. [Tactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE ATanbl HEOpraHuueckoi »Bosonnu. [lnanerapuas (reojsorudyeckas) 3BOJIIOLHUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIECTB W3 HEOPraHUYECKHX.
OmnsiT C. Muiepa u I'. FOpu. O6pazoBanue noinumepoB U3 MoHOMepoB. KoatniepBaTHas rumnoresa
A. U. Onapuna, runore3a nepsuyHoro OynboHa J[x. XonneitHa, reHerndeckas rumnoresa I
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue MeMOpaH
Y BO3HUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emnmu u Meroabl €€ wusydeHus. Vckomaembple OpraHMYECKHE OCTaTKH.
['eoxponoyorust u e€ Meroasl. OTHOcuTenbHass M aOCOMIOTHAasE  TE€OXPOHOJIOTHSL.
['eoxpoHoOrMUecKast mKasa: 30Hbl, Ipbl, IEPUObI, FTTOXH.

HavanbHble sTanbl oprannyeckoil sBomtonuu. [losiBieHre U 3BOMIONUS MEPBBIX KIIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmiectB. CtpomaronuTsl. IlpokapuoTel u
JYKapHOTHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKACHHE BHPYCOB.
ITpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHoBHBIE 3Tamnbl HBOJIOLMU BbICIIUX pacTeHUi. OCHOBHBIE apoMop(do3bl PacTEHUU.
Beixon pacrennii Ha cymy. [losiBneHne ciopoBbIX pacTeHHI U 3aBOE€BaHKE NMHU CylIn. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUH.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB. [lepBbie XOpaoBbIe
KUBOTHBIC. JKU3Hb B BOJIe. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxnenne aMpuOuii 1 penTHiIni.
[TponcxoxaeHne MIEKOMUTAIOMMX M nTHL. [lpuHImMn kimoueBoro apomopgosza. OcBoeHue
0€CII03BOHOYHBIMU U I03BOHOYHBIMU KHBOTHBIMH CYIIIH.

PazBuTue *u3Hu Ha 3emiie IO ApaM U MEPUOIAM: apXeH, MPOTEPO30H, MAIE030i, ME3030i,
KaiftHOo30M. O0IIast XapakTepUCTHKA KIIMMaTa M T€0JIOTHYECKHX mpoiieccoB. [losiBeHne u paciser
XapaKTEpHBIX OPraHU3MOB. YTJIeoOpa3oBaHUE: €ro YCIOBHS W BIMSHHE HA Ta30BbIM COCTaB
aTMochepsl.



MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KpU3UCHI mpouuioro. IIpuunHbl U ciaeacTBus
MacCOBBIX BbIMUpaHUil. COBpeMEHHBIN IKOJOTHUYECKUH Kpu3uc, ero ocobenHoctu. IIpobdiema
coxpaHeHHs OuopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHudyeckoro mupa. [IpuHIMNBI KjIaccuPUKAUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL U

[Toptpets: @. Penu, JI. Cnamnanuanu, JI. [Tactep, M. . Meunukos, A. . Onapun, [[x.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3ydeHUIo
camo3apoxkJeHus: xu3zHm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHuuecKon
3BOIIOLUNY, «I'eoxpoHosiornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIFOLUNY,
«Cxema 00pa30BaHUs IYKApUOT MMyTEM cuMOrorenesay, «Crucrema )uBoil mpupoibl», «CTpoeHue
BUpyca», «Apomopdo3sl pacteHmity, «PuHHOMUTHY, «OIHOKICTOYHBIE BOJOPOCIHY,
«MHorokneTounsle Bogopociany, «Mxu», «llanopoTHukn», «l'0JOCEMEHHBIE PACTECHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
JKUBOTHBIX», «[Ipocreitmmey, «KumeunononoctHeiey, «llmockue yepBu», «HineHHCTOHOTHEY,
«Pv10B», «3emHOBOIHBIEY, «IIpecmbikaromuecsy», «lItuipy, «Muekonutarommuey», «Pa3Butue
JKU3HU B apXEUCKON 3pey», «Pa3BuUTHE KU3HU B NPOTEPO3OMCKOU 3pey, «Pa3BuTHE KU3HHU B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

O6opynoBanue: repOapuu pacTeHUN pPa3IUYHBIX OTIEIOB, KOJJIEKIHUU HACEKOMBIX,
BJIQKHBIE IpernapaThl >KMBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUM HUIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEped, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

Bupryaabnas JaboparopHasi padora «MonenupoBanue onbiToB Mumiepa—tOpu mno
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OpPraHMYECKUX COeAMHEHUH B IEPBUYHOM aTMocdeper.

Jladoparopnasi pabora «/3ydyeHne M ONMUCAaHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckas padora «3ydeHre ocOOEHHOCTEH CTPOCHUS paCTEHUI Pa3HBIX OTACIIOB.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpOnosoruu. Meroibl aHTPOTIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NMPOMCXOKICHUM YEJIOBEKa. PelNruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUecKoe TOJIOKEHHE 4YeJlIoBeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKa C JKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(dosoruueckue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, ToBeAeHYeckre. OTIWYHMS YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBuoky1iue cuiibl ((akTophl) aHTPOIIOTeHEe3a: OHoornyeckre, conranbabie. COOTHOLIECHHE
OMOJIOTHYECKHUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOTeHE3E.

OcHOBHBIE CTaJMM aHTpoIIOreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIIBI) U
paHHUE TOHTHUIBI — OOIIUE MPEAKU YeTOBEKOOOPA3HBIX 00E3bsiH W JIIOJIeH. ABCTPAIOTTUTEKA —
JIBYHOTHE MpenKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opynuil Tpynaa. YenoBek
NPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtofielt 3a mpeaensl Adpuku. YenoBek reiinenbOeprekuii —
00U IpeOK HEeaHIepTAIbCKOTO YEIOBEKa M YeJloBeKa pa3yMHOro. YenoBek HeaHJepTalbCKUi
Kak BUJ JIIOJICA XOJIOJHOTO KiauMara. YeraoBeK pa3yMHbIA COBPEMEHHOIO THIA, JECHUCOBCKHUIA
YyeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneorenernka u najieoreHoMHuKa.

DBOIIIOLIMS COBPEMEHHOTO 4YenoBeka. ECTecTBEHHBIH OTOOp B MOMYJSALUSAX YEIOBEKA.
MyTanuoHHbIi npouecc U noauMopdusm. IlonyasroHHbIe BOIHBL, Apeiid) reHOB, MUTpaUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YETIOBEKA.



Yenoseueckue pacel. Ilonsatue o pace. bonbuime pacel: eBponeounaHas (eBpasuiickas),
aBCTpaJIO-HErpouHasl (PKBAaTOpHUAJIbHASI), MOHIOJIOMHAs (a3MaTCKO-aMepuKaHckas). Bpems u
NyTH paccelieHusT 4YeloBeka 1o IulaHere. EauHCTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YeoBeKa K Pa3HbIM YCIOBUSM OKpY KaroIen
cpensl. Bnustaue reorpaduyeckoil cpensl u apelda reHoB Ha MOPQOJIOTHIO U (HU3HOIOTHIO
YeJI0BEKa.

MexaucuuruinHapaple  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUM.
buocounaneHple  uccieOBaHMS ~— IPUPOABI  yesloBeka.  VccimenoBaHue — KO3BOJIOLUU
OMOJIOrMYECKOIr0 U COLMAIBHOIO B YETIOBEKE.

JdemoHcTpauMu

[Toptpetsi: Y. apBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJNIOTUMY», «[ OJIOBHOW MO3r  YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB, «CKeNeT 4elloBeKa M CKeJeT MIMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «J[BIDKyIIME CHIIBI aHTPONOreHe3a», «IJBOJIOIMOHHOE JPEBO UEIOBEKaY,
«ABCTpanonuTex», «4emoBek ymenbiit», «HenoBek NpIMOXOISIINi», «J{eHMCOBCKUI YeI0BEK»
«Heannepranbipy, «KpoMmanboHIb, «lIpenku uvenmoBekay», «ITambl 3BOJIONUU UYEIOBEKAY,
«Pacp1 uenoBekar.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MAaTEPUAIbHON KYJIbTYpbl IPEIKOB
4enoBeKa, penpoaykuuu (pororpadum) kKapTHH ¢ MUDOTOTHUESCKUMU ¥ OUOIECHCKUMU CIOKETaMu
MIPOUCXOXKICHUS YeloBeKa, (oTorpaduu HaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKAa, CKEleT
YyeJioBeKa, MOJIENb Yepera 4ejloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YeJIOBEKa M KHCTU
HIMMITaH3€, MOJIEIIU TOPCa MPEIKOB YeJIOBEKA.

JlaGopaTtopnas pabora «M3ydueHne o0cOoOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJoBeKa,
CBSI3aHHBIX C MPSMOXOKJIECHUEM).

IIpakTuyeckas padora «/3yueHue 3K0JOTHYECKUX aJaNTallUNA YeTOBEKay.

Tema 6. Jxo0J10THs1 — HAYKA 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY KaloLen cpenou

3apoxaeHue U pa3BuUTHE dKosnoruu B Tpynax A. ['ymbGompara, K. @. Pymee, H. A.
CesepruoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
9KOJIOTUH C IPYTUMU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HMPUPOIHbIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOIIEH Cpelbl: JTOKAIbHBIH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOIMYecKOe MHPOBO33pPEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa C MNpuponoid. DOpMHUPOBAHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpaL UK

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

Tabmuiel u cxembl: «Paznensl SKogorumy, «MeToasl dkoaoruny, «Cxema MOHHUTOPHHTA
OKPYKaIOIIEeH CpebD».

JlaGoparopHas padora «/3yueHre MeTo10B SKOJIOTHUECKUX UCCIECTOBAHUIY.

Tema 7. OpranusmMsl U cpeaa OOMTAHUA

Okonorudeckne (GakKTOpbl W 3aKOHOMEPHOCTH UX  JeicTBus. Knaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOMOTHYECKHEe, OwWoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux ¢aktopos. [IpaBuno muaumyma (K. llnpenrens, 1O.
JInbux). TonepanTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHNU3MBI.



AbuoTtnueckue akropbl. CBeT Kak 3Konorndeckuid gaxrtop. JelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLLEHHUIO K cBeTy. CUrHasibHas poib cBeta. @oronepuoansm.

Temnepatypa kak sKkonorudeckuii ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHHU3MBIL.
[ToKuIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxsnocTs kak skonorumdeckuit ¢akrop. [IpucnocobieHus pacTeHH K TMOAIEPKAHUIO
BojHOro Oananca. Kiaccudukauus pacteHuid mo OTHOUIeHHIO K Boje. [Ipucnocobnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBCHHAs, TIIyOMHHAs
NOJNOYBCHHAs, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HBIX CPEax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HHU.

XKuznennsie Gopmbel opranu3moB. [lonarue o xu3HeHHOU (opme. JKu3HeHHBIE (HOPMBI
pacTeHui: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJIETHHE TpPAaBBbI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl < OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYpEHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadeHHE OMOTHMYECKUX B3aUMOJICHCTBUU Ui CYIIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

TabGnuupl 1 cxembl: «IKosnorndeckue (Gpaxkropb», «CBETOBOW CHEKTP», «IKOJIOTHUYECKHE
TPYIIBI )KUBOTHBIX IO OTHOILLEHUIO K CBETY», «TEMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOTHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTHUYECKUE aJanTalii XUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHble HOpMbI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«OKOCHCTEMA IUPOKOIMCTBEHHOIO JiEca», «IDKOCUCTEMA XBOMHOroO Jiecayn, «llemu nurtanus»,
«XumnnyectBoy, «Ilapazutuzm», «KonkypeHuus», «Cumonosy», «KommeHcammzm.

OOGopynoBanue: repbapuu pacTeHHM W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHUIO
pPa3IUYHBIX  HKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHust, repoapuu U KOJJIEKIIMH TETUIONI00UBBIX, 3MMOCTOMKHUX, MOPO30YCTONYMBBIX pACTEHU,
yyyesna MNTULl U 3Beped, repbapuu pacTeHMi, OTHOCAIUXCS K TUrpoduram, kcepoduram,
Me30(uTaM, KOMHAaTHBIE PAaCTEHUS TaHHBIX TPYII, KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TrepbapuM M KOJUIGKIIMM pacTeHUWH M JKUBOTHBIX, O0OJaJaIONIMX dYepTamu
IPUCHOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KHU3HHM, TepOapuu U KOJUIEKLUHU
pacTeHU M KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KMBOTHBIX, YYaCTBYIOIIMX B
pa3IMYHbIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHas pa6ora «BrIsgBieHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlaGopaTtopnass pabora «BblsiBIeHHE NPUCIOCOONIEHUN OPraHU3MOB K BIMSHUIO
TEMIIEpaTypbI».

Jlaboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HbIX MECT
0oOUTaHUSD.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHe XapaKTepUCTUKHU momymsiiuu. [lomynsnus kak Ouonoruyeckas cucreMa.
Pons HeomgHOpomHOCTH cpefbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHIOB B
(bopMHpPOBaHNN MPOCTPAHCTBEHHOM CTPYKTYpHI oMy siuii. OCHOBHBIE TOKA3aTEH MOMYJISALUH:
YHUCJIEHHOCTDh, IUIOTHOCTh, BO3PAaCTHAasl M IOJOBas CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.



DKoJyioruueckasl CTpykTypa nonyasauud. OneHka YMCIEHHOCTH mnomyisuuu. [uHamuka
MOMYJSIUUU U €€ peryisiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyiasiuud. Kpusble pocra uyucineHHoctu nonyiasuuu. KpuBele BbDKHMBaHMSA. Perymsmus
YHUCIIGHHOCTU TMOMYJSALMHA: POJb (PaKTOPOB, 3aBUCIIIUX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKo Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jhx.M. Xaruuncona. Pa3zmepsl skonorndeckoil Humu. [loreHnumaneHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomymsuuil. Apeansl BUAOB. Buibl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHHUS M MUTpalMil >KUBOTHBIX. bHoOjgornueckue HWHBa3UU
YyKEpPOJHBIX BUOB.

JleMoOHCTpaLuu

IToptper: Ix. M. XaruynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monyasuny, «lIpoctpancTBennas
CTPYKTypa mnonyisauun», «Bo3pacTHble mnupamMuisl nOomyssiquu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpraHuzmMamu», «Mopenb s3kosornuecko Humm JDx. .
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTCHHA, KOJUICKIINN KHBOTHBIX.

TeMa 9. DKo0JI0THA CO00MIECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoLeHo3e.

Oxocucrema kak oTkpbiTasg cucrema (A. JIx. Tencnaun). DyHKUMOHaNBbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTHI, peAyLeHTbl. Tpoduyeckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue O10ku 3kocucTeM. [10UBBI U HUJIBI B 3KOCHCTEMAX.
KpyroBopoT BewiecTB 1 MOTOK 3HEPTUU B SKOCUCTEME.

OcHoBHbIE ITOKa3aTeIn 3KocucTeMbl. buomacca n npoaykius. DKOJI0rH4ecKie mupaMubl
quces, OMOMacChl U SHEPTUH.

HanpapneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccud. [lepBUYHbIE 1 BTOPUUHBIE
CYKIIECCMM W HMX HpPUYUHBL. AHTpONOIreHHbIE BO3JEHCTBUSA Ha cykueccuu. KiumakcHoe
coobiiecTBo. buopazHooOpa3ue M MOJHOTa KPYroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTHU
COO0O01IeCTB.

ITpupoHbIE SKOCUCTEMBI.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuuus wmexay
AHTPOIIOTEHHBIMH M MIPUPOTHBIMU YKOCHCTEMAMH.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. I'opoackas ¢uiopa u dayHna.
CunaHTponu3anusi ropoJckoil  ¢ayHel. buomormueckoe u  XO3MHCTBEHHOE 3HAa4YCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKoHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUN OPTaHU3MOB B SKOCHCTEMAX.
IlepeHoC SHEpPruMm M BELIECTB MEXKAY CMEKHBIMH HKOCHCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB,
MONYJISALUA U SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/ICHCTBHIA.

MeTononoruss MOHUTOPUHIA ECTECTBEHHBIX M AHTPOIIOT€HHBIX SKOCHCTEM.

JeMoHCTpauMu

IToptper: A. JIxk. Tencnu.

Tabmuiet u cxeMbl: «CTpyKTypa OMOLIEH03ay», «DKOCHUCTEMAa IIMPOKOIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jjeca», «OyHKIMOHAIBbHBIE TPYNIBI OPraHU3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemectTB B 23kocucteMey», «llenn mnuTanus (macTOuIHAas, JETPUTHAs)»,
«DKoJIOTHYECKass TUPAMHUJIA YUCEID», «IKOJIOTHIECKas mupaMuaa OMoMacchl», « IKOIOTHIecKas
nupamua suepruny», «OdpazoBanue 6onotay, «[lepBudnas cykneccus», «BoccTaHoBieHHE Jieca



nocjie noxapa», « JKocucTemMa 03epay, «ArpoueHos3», «KpyroBopor BEeIIeCTB U TOTOK SHEPTUU B
arporeHose», «IIpumepsl ypoosKocucTem».

O6opynoBanue: repOapu pacTeHUN, KOJUICKIIMM HACEKOMBIX, uyuesia MTUI[ U 3BEpew,
repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcaHue ypooIKOCUCTEMBDY.

IKCKypeusi «IKCKypcHs B THIWYHBIN OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHK, Ha
CYXOJOJbHBIN WM MIOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKkypeust «IKCKypCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

Buocdepa — obmermanerapHast o0ojgouka 3eMid, e CYHIECTBYET HMJIM CYLIECTBOBAJIa
KU3Hb. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Mochepsl U ero QYHKIIHH.

3aKOHOMEPHOCTH CyiecTBoBaHUS Onocheprr. OcobeHHOCTH OMochepsl Kak TI00aIbHOM
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHoreoXMMHYECKHe HUKIBI (yriiepoa, a3ora). PUtMuuHoCTh siBeHuit B Ouocdepe.

3onanbHOCTh OuOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHBIE
jeca, CMEIIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTHIHU, TPOIIMYECKUE Jieca,
BBICOKOTOpBsI. Kitmmar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CUCTEM, OIIEHKA HX PECYPCHOTO MOTEHIINANA i OMOCEPHBIX
GbyHKIHIA.

JdeMoHcTpannn

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

Tabmuupl u cxemsl: «I'eocdepsr 3emumy, «KpyroBopot azora B npupone», «Kpyrosopot
yriaepoaa B nmpupoae», «Kpyrosopor kucinopona B npupone», «KpyroBopor Bozbl B IpUpoOE»,
«OcHOBHBIE OMOMBI cynY, «KnumaTtudeckue nosca 3emnny, « Tyaapay, «Taiiray, «CMeanHbIi
necy, «llupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTbiHgy, « Tponudeckuii Jecy.

OGopynoBanue: repOapuu pacTeHUM pa3HbBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBek 1 OKpYyKawOIIas cpeaa

DKoJlornyeckre KpH3UChl M WX HNpu4MHbL. Bo3zgelictBue uyenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeibl. OXpaHa Bo3ayxa. 3arpsi3HeHne BOIHOM cpebl. OXpaHa BOJTHBIX
pecypcos. Pa3pymienne nouBbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpPONIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIN U )KUBOTHBINA MHUp. OXpaHa pacTUTEIBHOTO
U KUBOTHOTO Mupa. OCHOBHBIC MPUHIMIBI OXpaHbl Hpuponbl. Kpacublie kuuru. Ocobo
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Boranuueckue cajpl U 300J0THYECKHE TAPKU.

OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBA W MPHUPOAbL. ParronaabHOe
IOPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpasus 3emiu. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJOIMYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEpOSITHbIE TOCIIEACTBHS.

Pa3BuTHe METO/I0B MOHUTOPHHTA PA3BUTHS OMACHBIX TEXHOT'€HHBIX MTPOIIECCOB. .

JleMoHCTpanuu

Tabmuiel u  cxeMmbl: «3arpsi3HeHue aTtMmochepbl», «3arpsi3HeHHue TUAPOCHEPB»,
«3arps3Henne nouBb», «IlapHUKOBEIN dhhexrT», «Oco00 oOXpaHsieMbIe TPUPOTHBIC TEPPUTOPHI,
«Mopenu ynpaBisieMOro Mupa.

Ob6opynoBanue: ¢pororpaduu oxpaHsieMbIX pacTeHUN U )KUBOTHBIX KpacHoli kuuru Poccuiickoit
®enepanuu, KpacHoil KHUTM peruoHa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIMIMMUCS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIC, METAPEAMETHBIC U ITPEIMETHBIC.

B cTpykType JTUYHOCTHBIX pe3ysibTaTOB OCBOEHHS MPOrpamMMbl [0 OMOJIOTUU BbIAEIECHbI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEAEIIEHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOJIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXIeHUH JINYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIBHOCTH  LI€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUA ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocobHocmu cmagumy LENHU U CTPOUTH KU3HEHHBIE IIIaHBbI.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHMS NMPOrpPaMMbl 110 OMOJIOTHM JIOCTUTAIOTCS B €AMHCTBE
yu4eOHOW M BOCIUTATENbHOMN JI€ATEIbHOCTU B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMSI M CIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHMsI U CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3MLMU JMYHOCTH, MAaTPUOTU3MA U
YBaKEHHs K 3aKOHY M IIPABONOPSJIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEe)KHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIE€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEH cpefie.

JIMuyHOCTHBIE pe3yJabTaThl OCBOEHUS y4eOHOro npenMera «buonorus» IOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  0oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYarolmlerocs Kak aKkTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)kK€HHWE 3aKOHa U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBbHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0O TI0O OTHOIIEHWIO K SBIICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COIIMAJIHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIECHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmHON, ropaoctu 3a CBOM Kpai, CBOKO
Ponuny, cBOH S3BIK M KYJIBTYDPY, IPOIIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPOJIBI, JOCTHKEHUIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;



CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYEHUs] OWOJOTMHM B IMO3HAHWW 3aKOHOB TIPUPOJbI, B JKU3HU YEIOBEKa U
COBPEMEHHOTO O0IIECTBa;

uaenHas yoe:x1I€HHOCTh, TOTOBHOCTh K CITY)KEHHIO M 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEH POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSAM, CO3IAHUIO CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOLIMOHAJIBHOTO BO3/ICHCTBUS KUBOM MPUPOABI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4yeCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAHWE U peajn3aIys 3J0pOBOro U 0€30MacHOr0 00pasa KU3HU (370pOBOE MHUTAHHE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COaJaHCUPOBAHHBIM PEKUM 3aHITHH U OTIbIXA,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U TICUXHUECKOMY 3/I0POBEIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS aTKOTOJIA,
HAapKOTUKOB, KypEeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPYI0Jt00ue;

TOTOBHOCTH K aKTUBHOU JICATEIBHOCTH TEXHOJIOTHYECKON M COIIMATIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh MHUITMHPOBATH, IJITAHUPOBATH M CAMOCTOSTENILHO BBIMOIHATh TAKYIO 1€ TEbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW JeATeNbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KM3HECHHBIE TUTAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KHU3HH,

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

9KOJIOTHYECKH 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE ONbITa IJIaHUPOBAHUS
MOCTYIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH JUISI OKPYKAIOIIEH Cpe/Ibl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTMYECKUX MPo0IeM U IMyTel UX pelIeHHUs;

CIIOCOOHOCThH MCMOJBb30BaTh MpUOOpeTaeMble MpU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelieHuU MNpoOeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHUE
IpaBUJI MOBEACHHUS B TNPHPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE NCUCTBUM, MPUHOCAIIMX BPEH OKPYXKAIOUIEH NPUPOJHOM Cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIC HKOJOTHUECKUE MOCIEACTBHUS MPEIIPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYM€ Pa3BUTOrO HKOJOTMYECKOIO MBIIUICHHUS, HKOJOTMYECKOM KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
[M03HABATEJIbHOM, KOMMYHUKATUBHOW M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHSL HAayKd U OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JIHAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3BIKOBOM U UMTATEIBCKOU KYJIBTYPhI KaK CPEJICTBA B3aUMOICUCTBUS
MEXY JIIOJIbMU U TTO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHpPE Kak O eIUHCTBE TPHUPOABI, YEJIOBEKa M OOIINECTBAa, B IIO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH MpooIeM COXpaHEHHUs MMPUPOTHOTO PABHOBECHS,

yOXKAEHHOCTh B 3HAYUMOCTH OWOJIOTHH JJII COBPEMCHHOW IHMBWJIM3AIMA: 00SCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS UEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00AIbHBIX
9KOJIOTHUECKUX MPOo0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIUOHATILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJIOTMYECKUX 3HAHUU B ILEJSAX IMOBBIMICHUS 00Ien
KYJIbTYpPbI, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHUS, MCIOJb3yeMbIX B €CTECTBEHHBIX HAyKax,
CITIOCOOHOCTH HCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHau3a W OOBSICHEHHS SBICHUMN
OKPYKAIOIIeT0 MHUpPa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, yMEHHE JaenaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C LEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OMOJIOTHYECKUE 3HAHUS IS PEIICHHS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATH MPOECKTHYIO U
MCCIIEI0BATENBCKYIO ICSITENPHOCTh MHIMBUAYAIHHO U B TPYIITIC;

TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 1O OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHUS Yy4eOHOTO Tpeamera «BHOJOTHS» BKIFOYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCA  MEXKIUCIUTUTHHAPHBIC
(MeXTpeIMeTHBIC) OOICHAYYHBIE TIOHATHS, OTPAXKAOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienu(UKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUS,
SBJICHUE, TPOIECC, CHUCTeMa, HAay4dHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0OBaHKe, HAOMI0NEeHNe, U3MEPEHUe, HKCIEPUMEHT U JIpyTue); YHHBEpCaJIbHbIC
yueOHbIe JeiCcTBUS (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (HYHKIIUOHATHLHON TPAaMOTHOCTH W COIMAIBHOM KOMIIETCHIIMH OOYYarOIIUXCs;
CIIOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAIbHbIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.



B pesynprare wn3ydeHuss OMONOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHHA Y
oOyudaromierocss OyayT copmupoBaHBl MO3HABATEIbHBIC YHUBEpCAIbHBIC yUeOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEpPCAJIbHBIC YUYeOHBIC [EHCTBUS, PpETYISTUBHBIC YHHBEPCAJIbHbBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertarnpeqMeTHbIE pPe3yJIbTaThl OCBOCHHS MPOTPaMMBbl CpeJHEro o0Imero oodpa3oBaHuUs
JIOJIKHBI OTPAXKATh:

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH /I CTBUSIMH:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOJIB30BAaTh IPH OCBOSHUH 3HAHHIA TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHaN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(PUKAIKMKU, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHUECKUX ITOHATUN
(BBIICIATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMHU );

OTIPEICIIATh IEMM JEATEIBbHOCTH, 3a7aBas TMapaMeTpbl U KPUTCPUU HUX JOCTHIKCHWS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C TOCTABJICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh OWOJIOTHUECKUE MOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHUSI (HHTYKTUBHBIC, ISTYKTUBHBIC, TIO AHAJIOTUH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBAECMBIX SIBIICHUSAX, (DOPMYITUPOBATH BBHIBOABI U
3aKIIIOYCHUS;

NPUMEHSTh CXEMHO-MOJICJIBHBIC CPEJICTBA ISl MPEICTABICHHS CYNICCTBEHHBIX CBS3CH U
OTHOIIIEHUN B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh ITUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIET0BATENbLCKHE IEHCTBHSI:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHCKON U MPOEKTHOW AESITeNbHOCTH, HaBBIKAMU
pasperieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peIIeHUs TPAKTUICCKHUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BHIBI ACATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMU, TPEOOPa30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalMsiX, B TOM YHWCIE MPHU
CO3IaHUH YUEOHBIX U COIIHAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYIHOW TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHSTHSIMHA W METOJIaMHU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIbHOU JAEATEIHHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W WM aKTyaJlM3HpPOBATh 3ajady, BBIIBUTATh
THIIOTE3y €€ PEIICHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MMOTYYCHHBIE B X0/I€ PEIICHHSI 3a/1a4H PE3yIbTaThl, KDUTHUECKU OLIEHUBATh
UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATLHYIO CPEy;



yMETh TEpEHOCUTh 3HAHMS B  TIO3HABATEIBHYI0 M  MPAKTHUYECKYI0  0OIacTH
KHU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NIPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE WJEM, NpPEUIaraTb OpPUTMHAIBHBIE IOJXOAbl U PEUICHUs, CTaBUTh
npoOJIeMbl U 33]]auu, TOMYCKAIOIIUE aJbTEePHATUBHBIEC PELICHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JIUTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3WPOBaTh WHGPOPMALIMIO PA3IMYHBIX BUAOB U (hopMm
NPECTaBICHUS, KPUTUIECKU OLIEHUBATD €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(GopMynHupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpeACTaBICHUS OHOIOrHYECKON
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHYECKHe, (PU3MYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABAHUS M 3alIMThl UHGpOpMaUUU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KU3HU, aKTUBHO Y4acTBOBAaTh B JIMAJIOTe
WINA JIUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMOi TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTENBHO BBIMIOJHEHUS TMIpeIyIaraéMoil 3a/Jadyd, YYWUTBIBATH HWHTEPECH U
COIJIACOBAHHOCTh MO3ULMH IPYTUX YYaCTHUKOB JIMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEICTBa OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallUH, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBUSA, MOHMUMATh HaMEpPEHUS
JPYTUX JOAEH, MPOSIBIATh YBAXUTEIHHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpPOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUAYyAJIbHOW pabOTHI TpH
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellieHNH y4eOHOM 3a1auu;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaX/10T0 4IeHa KOJUIEKTHUBA;

OPUHUMATh IL€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJMHHUPOBATH
JIEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAENIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOTO0 Y4aCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIUU HOBH3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYILIECTBIISATh MMO3UTHBHOE CTPATETUUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJj1ajieHNe YHHBEPCAILHBIMYU PeryIAiTHBHBIMH 1eCTBHSMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUICHHUS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IIE€JIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh TO3HABATENBHYIO AEATEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh W (OPMYIHPOBaTH COOCTBEHHBIE 33Ja4d B OOpa30BaTENbHOH JEATEIBHOCTH |
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUS MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

pacHIUpPATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTECHHH;

JieTIaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 33 PEIICHHE;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOH SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTH KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOIB30BaTh NMPUEMBI pediieKcun
JUTSL OLIGHKY CUTYalllH, BHIOOPa BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 110 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

NPUHUMATD ce0s1, TOHUMast CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M pT'YMEHTHI JPYTUX NP aHAJIN3E PE3YNIbTAaTOB JAEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeI0BeKa.

MNPEJIMETHBIE PE3YJIBTATHI

[TpenmMeTHBIE pe3yabTaThl OCBOSHHS COCpX aHHs ydeOHOro mnpeamera «buosorus» Ha
yray0IEHHOM YpOBHE OpUEHTHUPOBAHKI Ha o0ecriedueHre NporiibHOT0 00ydeHUs 00yJaroIInXCs
Oounonorun. OHU BKJIIOYAIOT: CrielU(pUIecKue Uit OMOJIOTUN HayuHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JENCTBUI IO OCBOEHUIO, MHTEPIPETAIMM M TPEe0Opa30BaHUIO 3HAHUM, BUABI JAESITEIBHOCTH 1O
MOJIYYCHHUIO HOBBIX 3HAHUH U UX MMPUMEHCHUIO B PA3JIMYHBIX yqe6HBIX, a TaKXXE B pPCajIbHBIX
JKU3HEHHBIX CUTYyaIusaX. [IpenMeTHbie pe3ynbTaThl IPEICTaBICHBI 0 TOAaM U3yUYeHHUS.

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS YueOHOTO npenmMera «buonorus» B 10 knacce 1omxKHbI
OTpaKaTh:

c(OPMHUPOBAHHOCTh 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IPUPOABI U PELICHUN
npo6JeM palnoOHaIBLHOTO IPUPOIOTIONB30BAHUS, O BKIIAZE POCCHMCKHUX U 3apyOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIAJICHHE CHCTEMOW OWOJIOTMYECKHUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHE TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKA, OpPTaHW3M, MeTaboJM3M, TOMEOCTas,
caMoperyanusa, CaMOBOCIIPOU3BEACHNUE, HACICACTBCHHOCTh, USMCHYHUBOCTL, POCT U paSBI/ITI/Ie),



Oouonornyeckue Teopun (kimetoynas Tteopus T. IlIBamna, M. Ulneiinena, P. Bupxosna,
XpoMOcOMHasi Teopusi HaciencrBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOIroo0pa3usi U MPOUCXOXKAEHHUS KYJIbTYpHBIX pacTe€HUil), 3aKOHBI (€JMHOOOpPa3Hs NOTOMKOB
IIEPBOTO MOKOJICHHMS], PACIIEITICHHUS], YACTOTHI FaMeT, HE3aBUCUMOro Haciaenosanus ['. Mennens,
FOMOJIOTMUECKUX pSAJOB B HacleACTBEHHOW wu3MeHuuBoctu H. WM. BaBuiosa), nmpuHIMIbBI
(KOMIUIIEMEHTapHOCTH );

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4HOI'O IO3HAHUS, UCIOJIb3YEMbIX B OMOIOIMYECKHX
UCCJICIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEpEHHE, HAaOII01€HUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpuOOB, pacTeHUl,
JKUBOTHBIX U Y€JIOBEKA, CTPOCHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB XKU3HEACATEIbHOCTH, IPOTEKAIOIINX B OPraHU3MaX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOrN4YECKUX IIPOLECCOB: 0OMEHA BEUIECTB (META00IM3M), IPEBPALLEHUS SHEPTHH, OpPOKEHMUSI,
aBTOTPO(HOTO U reTepoTPOGHOrO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, sMOpHoreHesa, OCTAMOPHOHAJILHOTO pa3BUTHA, Pa3MHOXKEHH,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aWMOJICHCTBHUS TEHOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOOpA;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KJIETKH M UX (PYHKLUMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUIUSIMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHui, >KUBOTHBIX M 4EJIOBEKa M HX (QYHKUUAMH, MEXAY CHUCTEMaMH OpPraHoB M MX
GyHKUMAMH, MEXIy 3TalaMd OOMEHa BEILECTB, ATAallaMH KJIETOYHOIO LMKIA U KM3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
¢deHoTUnoM u pakTopamMu cpeabl OOUTaHUS;

YMEHME BBISBIIATH OTIMYUTEIbHBIE NPU3HAKH JKMBBIX CHUCTEM, B TOM YHUCIIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yYMEHUE pelaTb OM0JIOTHYeCKUe 3a/1a4H, BISBIATH IPUUNHHO-CIICACTBEHHBIE CBA3H MEXITY
UCCIIETyeMbIMH OMOJIOTHYECKUMU MPOLIECCAMU U SIBICHUSIMH, J1€1aTh BBIBOJIBI M MPOTHO3bI Ha
OCHOBaHUU NOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME BBIIBUTaThb THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
bopMynupys 1elb UCCIIe0BaHus, aHAIM3UPOBATh MOJIYY€HHbIE PE3YNIbTaThl U JIeN1aTh BBIBOIBI;

YMEHHE Y4acTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJUMYHO MPEACTABIATH
MOJIy4YEeHHBIE PE3Yy/IbTaThl HA YUEHUYECKUX KOH(EPEHIHIX;

YMEHHE OIIEHUBATh ITUUYECKHE aCIeKThl COBPEMEHHBIX HCCIIE0BaHUN B 00J1aCTH OMOJIOTUH
U MEIULMHBI (KJIOHHUPOBaHHE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBICHHOE W3MEHEHUE
reHoMa U CO3/IJaHHe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyaylei mpodeccuoHaIbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIbCKOI0 X03HCTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YIJ1yOJIATh 103HABAaTEIbHbBII HHTEPEC, HAIIPABJICHHBIN HA OCO3HAHHBIN BEIOOD
COOTBETCTBYIOLIEH Mpodeccur U Mpoa0IDKeHHE OMOJIOTHUECKOro 00pa30BaHus B OPraHU3AIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICILIETO 00pa30BaHMUS.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 Knacce 10KHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MeCTe U PoJId OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(GopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TMO3HAHWU 3aKOHOB
HOPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJIEeM 4YeloBEYeCTBa, @ TAKXKE B PEIIEHUU BOIPOCOB



paIoHaIBHOTO PUPOIONIONIH30BAHMS, U B (HOPMUPOBAHUN IICHHOCTHOTO OTHOIIICHUS K PUPOJIE,
00IIeCTBY, YEJIOBEKY, O BKJAJE POCCHHCKHX U 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOTHH;

YMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
NOHMMAaHHUE CYITHOCTH OCHOBOMOJAralolmUX OWOJOTHYECKUX TEPMHUHOB M TOHSATHHA (BUJ,
sKocucTema, Ouocdepa), Ouonorumueckue Tteopun (dBomronMoHHas Tteopus Y. JlapBuHa,
cUHTeTHuYecKas Teopus sBomtonuu), ydenus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeCKOTo paBHOBecus JIx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
IKOJIOTHYECKOH MUpaMUIbI SJHEPTUH ), TUTIoTe3bl (TUumoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BIJIAJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTUYECKHX KCCIEAOBAHUAX JKUBBIX OOBEKTOB W D3KOCHUCTEM (OMHCAHHUE, H3MEpPEHUE,
HaOJroIeHNe, YKCTIIEPUMEHT), CIIOCOOaMHU BBISBJICHHUS M OLIGHKH aHTPOIOTCHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHE BBIACNATh CYLICCTBEHHBIC NPU3HAKU: BHUAOB, OMOIrEOIEHO30B, AKOCHUCTEM U
ouoctheppl, CTaOMIM3UPYIOMIETO, MABIXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOOpa,
AJJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIUU
Ha TeHO(OH]| MOIYJISAIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpene OOMTaHMs, YepeOBaHUS
HaIpPaBJIEHUH 3BOJIIOLUYU, KPYTOBOPOTA BEIIECTB U IIOTOKA YIHEPIHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEX/y TIPOIECCAMH IBOJIOLIUHU, TBUKYIIUMH CHIIaMU
AHTPONOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX HOKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISIBJISTH OTJIMYNATEIbHBIC MPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOICHHOCTh BUIOB
K cpene obutaHusi, aOMOTHUYECKUX M OMOTHMUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3Ei
OpPraHU3MOB B COOOIIECTBAaX, aHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HBIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpefbl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHMS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a/1a4H, BBISIBIATH IIPHUYNHHO-CIICACTBEHHBIE CBS3H MEXKIY
HCCIIETyeMbIMU OMOJIOTUYECKUMH TPOLIECCAaMU U SIBJICHUSIMH, JeTaTh BBHIBOJBI U MPOTHO3BI HA
OCHOBaHUU TIOTYYEHHBIX PE3YIIbTATOB;

YMEHHE BBIIOJIHATH JJAOOpaTOpHbIE U MpaKTHUYeCKHe padoThl, cOONI0IATh MpaBHia MpHU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTATHHBIMU CPEACTBAMH,
dbopMynupys 1eb UCCIe0BaHMs, aHATM3UPOBATh MMOJIYYCHHBIE PE3YNIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE Y4acTBOBaTh B Y4EOHO-HCCIIEOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MeIUIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOIMYHO MPEICTABISATH
MOJTy4YEHHBIC PE3YJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUM O TMPOUCXOKIACHUM KHU3HHU, UEIOBEKa U
YeJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSX U CIOco0ax MpeAoTBpAllleHUs TI00abHbBIX
W3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAaHHBIN BBIOOP Oyayiei mpodeccuoHaIbHON AEATEIIEHOCTH B
obnacTu OMOJIOTHH, SKOJIOTHH, TPHPOIOTIONB30BaAHUS, METUITUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO035HCTBA, MUIIEBOW MPOMBILUICHHOCTH, YIITYOJISITh MO3HABATEIbHBIN
WHTEPEC, HAIPABJICHHBIA Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONICH Mpodeccuu 1 MpOI0IKEHNE
OMoNIOTNYecKoro 00pa3oBaHUsI B OPraHMU3ALMUAX CPEAHEr0 MPO(ECCHOHATBHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo yacoB
Nen/m  HaumeHoBaHHe pa3/iesioOB U TeM MPOrpaMMbl Beero Kontpoabnbie IlpakTuueckue  JJIEKTPOHHBIE (IM(POBLIE)
paﬁo"n,] paﬁoTH oﬁpasosaTeanble pecypchol
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 X¥UMHYECKash OpraHu3anus KIETKU 7 1 0.5
5 Crtpoenue u GyHKIMU KIETKU 6 0.5
6 OOMeEH BelIeCTB ¥ NMPEBPAICHUE SHEPTUU B 5 05
KJIETKE bubnuorexa [JOK
; HacnencrBenHas nHGOPMALUS U PEaTH3aIs eé . . 05 EEDS/// /s T;SST.ON/ 71413368
B KIICTKE '
8 JKW3HEHHBIN UK KIETKU 3 0.5 COIIeCtiO_n'edu'rU/)'
http://ebio.ru/
9 CrtpoeHre u QyHKIIMH OPraHU3MOB 10 0.5 http://bio.1september.ru/urok/
10 Pa3MHoOkeHue 1 pa3BUTHE OPraHU3MOB 5 1 0.5 http://djvu-inf.narod.ru/
11 ['eHeTrKa — HayKa O HaCJACICTBCHHOCTH U ) 05 http://biology.ru/index.php
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 5 1 0,5
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 5 0.5
14 I'eHeTnka yenoBeka 1 0.5
15 Cenexuusi OpraHu3MoB 2 0,5
16 buotexHonorus U CHHTETHYECKAsE OMOJIOTHS 3 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 5 6,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnbsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE PeCypChl
padoTshI padoThI

1 3apox/IeHUE U Pa3BUTHE 3BOIOIIMOHHBIX )

MPEJICTAaBICHU B OMOJIOTUI
Mukpo3Botous 1 €€ pe3yabTaThl 0.5
Makpo3Botonus U €€ pe3ysbTaThl 1

4 [TporcxoxaeHUE U Pa3BUTHE )KU3HU HA 5 05
3emuie

5 OCHOBBI CEJIEKIIMHA U OMOTEXHOJIOTUN 14 bubmuorexa LIOK
TIDOHCX O TEHHE TETOBEKA — https://m.eds00.ru/7f413368

° ali ororene3 [ 1 0.5 http://school-

P collection.edu.ru/).
JKoIorms — Hayka o http://ebio.ru/

; B3aMMOOTHOUICHUSAX OPTaHU3MOB U 4 0.5 hitp://bio. Lseptember.ru/urok/
HA/IOPTAHMSMCHHRIX CHCTEM € http://djvu-inf.narod.ru/
OKPYHQIOIICH CPEIIon http://biology.ru/index.php

8 OpraHu3msl 1 cpesja 0OuTaHUs 3 0.5

9 DKOJIOTHS BUJIOB U TOMYJISAIIUAN 6 1 0.5

10 DKos0rus coodIecTB. DKOJIOTHYECKHE 10 05
CHCTEMBI

11 buocdepa — rinobanbHas skocuctemMa 1

12 YenoBek U OKpysKarolas cpeaa 2

OBUIEE KOJIMYECTBO YACOB I10
- 64 4 3.5

[MPOT'PAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.B.C.PoxnoB. Temarnueckuii 1 UTOTOBBIM KOHTPOJIb. COOPHUK MPOBEPOUYHBIX padboT. buomnorus. 10 kmacc. Mocksa 2014r.

3. O.I1. dynkuna. buonorus 6-11 knaccel. [IpoBepounblie TecThl, pa3HOYpPOBHEBbIE 3afanusl. Bonrorpaa: Yuurens, 2012r
4. H.A.bornanos. KonTponbHO-u3Meputenbuble Matepuainsl. buonorus 10 knace. @I'OC. Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Paznen «9Bomtonus opranudeckoro Mmupa». Teopus, TpeHHpoBOUHbIE 3a1anus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxa». Bee Tunsl 3anau. TpenupoBounast terpanp. Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Paznen «9konorus». Teopus, TpeHnpoBouHble 3aaanus. Jlernon, 2016r.
8. B.C.PoxsoB. TemaTuueckuii u HTOroBbId KOHTPOJIb. COOpHUK MPOBEPOUHBIX padoT. buonorus. 11 kmacc. Mocksa 2014r.

[IBeroB. buonorus. O6mas 6uonorus 10-11 kmaccel. Mocksa. Jlpoda.2012r.
10. H.A.bornanos KonrponbHo-u3mepurenbubie MaTepuaibl. buonorus 11 knacc. ®I'OC. Mocksa. Bako, 2016r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1.

«Enunas xomtekius Hudpposeix O6pazoBarenbHbix PecypcoBy» (Habop mudpoBbIx pecypcoB k yueOHukam nHnu B.B. ITaceununka) (http://school-
collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuainsl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3/IaH CaiT, ObUIH OITyOIMKOBaHBI B rasere "buonorus".
ABTOpam¥ caiita nmpojenana OoJbias padoTa Mo CHCTEMaTH3UPOBAHUIO Ta3€THBIX CTATEH C YUETOM LIKOJIBHOW y4eOHOM MPOrpaMMBl 10 MPeaMeTy
"buonorus".

«Ennnas xomnexkuus Hudposeix O6pazoBarensHbix Pecypcos» (Habop mudpoBbIx pecypcoB k yueOHuKam tuHun B.B. [Taceunuka) (http://school-
collection.edu.ru/).

http://bio.1september.ru/urok/ -Marepuaisl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX CO3JIaH CaiT, ObUIM OMyOJIMKOBaHbI B razere "buonorus".

ABTOpam# caiita npoesinaHa 0oJbinas paboTa Mo CHCTEMaTH3MPOBAHHIO MA3€THBIX CTATEH ¢ YUETOM HIKOJIBHOW YIeOHOH MPOrpaMMBbl 1O MPEAMETY
"buonorns".

http://ebio.ru/ - Dnexrponnsiii yueOHuK «bruonorus». ConepKuT Bce pa3aessl OMoJoruu: O0TaHHUKY, 300JI0THI0, aHATOMUIO M (PU3UOIOTHIO
YeJI0OBEKa, OCHOBBI ITUTOJIOTHH Y TeHETHKH, SBOJIIOLIMOHHYIO TEOPUIO M AKOJIOTHI0. MOXKET ObITh PEKOMEHIOBAH YYaIIUMCSI [Tl CAMOCTOS TEIIbHOM
paboTHI.

http://djvu-inf.narod.ru/ - snexkrporHas OudIMOTEKA

http://biology.ru/index.php - Caiit siBnsiercst IHTepHET — Bepcuel y4eOHOTO Kypca Ha KoMmakT-aucke "OTkpeiTas buonorusy.
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