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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEAHETO
obmero obpazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBanun B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil paboyeil mporpamMmbl
BOCITUTAHUS.

VYuebnslit npeamet «buonorus» yriyonéunoro yposas uzyuenus (10—11 kmaccer) siBnsiercs
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-Hay4YHbIE TpeaMeThl». CoriacHo
nonoxerusMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBJISIOTCSA crocoboM auddepeHnmnanyu oO0ydeHHUs Ha YpPOBHE CpEAHEro oOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMmsi KaKIblii U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPHUOPUTETHOE pEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3aHHBIX C MpodopueHTanuein
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTHUEH, IICUXOJIOTHEN, CTIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy npenmery "buosiorus" naér nmpencraBiieHre O LEIH U 3a/1a4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHUEe, €ro CTPYKTYpUPOBAHHME MO pas3jieiaM U TeMmaw,
pacmpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKH Yy4eOHOro IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
IIPEEMCTBEHHOCTH C W3Yy4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO O0O0IIEro o0pa3oBaHus,
Oyarogaps 4eMy NpocMaTpUBAETCSl HAPABICHHOCTh Ha MOCIEAYIOIIEe pa3BUTHE OMOIOTHUYECKUX
3HaHWM, OpPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAyYHOTO MHMPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILUICHUS], MPEACTaBIEHUH O 370pOBOM 00pa3e »KU3HU, Ha BOCIHMTAHUE
OepeKHOro OTHOIIEHHUS K OKpY»XKarolllel MpupoaHOoi cpene. B mporpamme mo 6uonoruu Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buonorus» B peanuzanuu Tpebdoanuiit ®I'OC
COOQ x mu1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM PE3ylIbTaTaM 00y4YeHUS U
B (pOpMHPOBAHUU OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATENbHOM AEATETbHOCTH, 00YJaIOMIUXCS TIO
OCBOCHHMIO COJEp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsI Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus.

VYuebHblil npenaMer «buoTOTHA» HAa YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUs 3aBEpIacT
Ouonoruueckoe oOpa3oBaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACIIUPEHUE U YIIyOJeHUE 3HAHUM,
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUI
U OHONIOTUU Pa3BUTHS, TCHETHKH, CENeKIIMH, OWOTEXHOJOTHH, HBOJIOLUOHHOTO YyYEHHUS U
DKOJIOTHH.

Wzydenue yuebHOTrO mpeameTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHPOBAHO Ha
MOJTrOTOBKY O0yYaroImuXxcs K MOCIEyIoeMy HOTYyYeHHI0 OMOJIOrHUECKOro 00pa30BaHus B By3ax
U OpraHu3alusix CpelHero npodeccuoHanbHOro obpa3oBaHus. OCHOBY e€ro cojaepxaHus
COCTaBJISiET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YYEHHH OOYy4YaroUIUMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO



obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJYYAIOT pa3BUTHE. TakK, pacCIIUPEHBI B YTIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX IKH3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIEHUS
NPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIOJIb30BATh KaK OPUEHTUPHI IS
nocieayoomero Beidopa npodeccun. BozmMoxkHa Takke MHTErpanus OMOJIOTMYECKHX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, ITOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUN (QU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIUOHHBIN MOAXOAbI K M3ydeHHI0 Ouosiorud. CorjacHO UM, H3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEepPHbIE JJISl )KUBBIX CHCTEM PA3HOTO YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJIOTHYecKOro pazHooOpasus
wianeTel. Tak, B 10 Kkimacce M3ydaroTCsl OCHOBBI MOJICKYJSPHOHW M KIECTOYHOH OMOJIOTHH,
AMOPHOJIOTUN ¥ OWMOJIOTUN PA3BUTHS, TCHETHKU M CEICKIIUN, OMOTEXHOJOTHH M CHHTETHYCCKON
OMOJIOTUH, aKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢dbusmnonorun yenoseka. B 11 kiacce u3y4aroTcsi 3BOJIOIMOHHOE YYEHUE, OCHOBBI DKOJIOTHH U
yueHue o 6uocdepe.

VYueOublii npeamer «buonorus» npu3BaH O0ECHEUYUTh OCBOCHHE OOYYaIOIIMMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAay4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMyJISIUuU, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHHSIX, COBPEMCHHBIX HCCIICJIOBAHUSX B OWOJIOTHH, TPUKIAIHBIX ACIEKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MOIAEp)KaHUS WHTEpeca O0O0YJaromuXcss K OMOIOTHI
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COJEPKAHUU POTPAMMBI 110
OHOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIEHUS U PAa3BUTHS TOW WIM MHOMN
obOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenp u3yueHus yuebnoro npenmera «buosjorus» Ha yriayOn€HHOM ypOBHE — OBIa/ICHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHTa ¥ MPHUOOPETEHNE YMEHHIA UCTIONB30BaTh STH 3HaHUS B (POPMUPOBAHUH HHTEpECa K
omnpenenéHHoil obnactu MpodecCHOHATBHON NEeATeTbHOCTH, CBSI3aHHOW C OMOJOTHEN, WIN K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl IPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JocTmkenne nenu u3ydeHus: yaeOnoro mnpenmera «buonorus» Ha yriryOn€HHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caelyIoIuX 3a1a4:

OCBOCHME OOYyYaroIMMHUCS  CHUCTEMbl OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICMIMUSX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBISIIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHHU,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHW3M, MOIMYJNALUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCIEAOBAHUSIX B
OHOJIOrHH;

O3HAaKOMJICHWE  OOyJaroIuxcs ¢  METOAaMH  TO3HAHWS  KUBOH  TPUPOJBL:
MCCJIEIOBATELCKUMU METOAaMH OMOJIOTHUECKUX HAYK (MOJEKYISIPHON M KIETOYHOU OUOIOTHH,
AMOPHUOTIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN



OMOJIOTUM, TAJIEOHTOJOTHH, OSKOJOTUH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIIe0OBaHUl B JabopaTopuu U B Mpupoae (HaOioneHue, H3MepeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHMUE);

OBJIJICHUE OOYYAIOIIMMUCS YMEHHSIMU: CaMOCTOSITEIbHO HaXOJWTh, AHAIM3HPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/Ly Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
¥ HKOJIOTHYECKUMH IPpoOIeMaMH 4eJI0BEYECTBA; OL[CHUBATH MTOCIIEICTBUS CBOCH ESITEILHOCTH 110
OTHONIICHHIO K OKpY)Kalollel MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
OKpYXaloIIMUX JIOZCH; OOOCHOBBIBATH M COOJIOJATH MEpbl NPOQUIAKTUKHA HHEOEKIIMOHHBIX
3a0o0JieBaHUH, MpaBWiIa MOBEACHUS B NpUpOJe U oOecreueHus: 0e30MacHOCTH COOCTBEHHOI
KU3ZHEJEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYalMsIX MPUPOAHOTO U TEXHOTCHHOI'O XapaKTepa;
XapaKTepru30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE y O0Yy4aIOUIMXCAd MHTEUIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEd OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBEICHUS
SKCIIEPUMEHTANBHBIX HCCIIEIOBAaHUM, pElIeHUs] OHOJOTMYECKMX 3a/Jad, MOJAEIUPOBaHUS
OHOJOrN4YeCcKNX 00BEKTOB U MPOLIECCOB;

BOCIHTAHHUE Y OOYYarOIIMUXCS LIEHHOCTHOTO OTHOIICHMs K JKUBOW MPHUPOJE B LEIOM U K
OTIIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPALUU €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuodpereHue 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOAOII0JIB30BAHNUN
(coOnromenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPaHbI BHJIOB, AIKOCHUCTEM, OHOCHEpHI),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbSl U 3/I0pOBbsl OKPYKAIOIIMX Jroed (CoOMIoneHust Mep
npoduIakTUKU 3a00JeBaHMM, oOecrieueHre 6€30MaCHOCTH KU3HEAEATEIbHOCTH B Upe3BhIYaHbIX
CUTYallUSX IPUPOAHOTO U TEXHOT€HHOI'O XapaKkTepa) Ha OCHOBE UCIOJIb30BAHUS OMOIOTHYECKHX
3HAaHUW U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHME YCIOBUHM NIl OCO3HAHHOIO BBIOOpAa OOYYAIOUIMMUCA HHIAMBHyaTbHOMN
00pa3oBaTeNbHON TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienyromeMy IpodhecCHOHATEHOMY
CaMOONPENEIEHNI0, B COOTBETCTBUU C WHJMBUIYaJbHbIMH MHTEpPECAMH M NOTPEOHOCTIMU
peruoHa.

OO0miee ymucliO 4acoB, OTBEACHHBIX Ha H3yuyeHUE OHMOJOTMU Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero oopasosanusi, cocraiseT 204 yaca: B 10 kimacce — 102 yaca (3 yaca B HEZIeT0),
B 11 xmacce — 102 gaca (3 yaca B HeJeln0).

OT160p opraHu3alMOHHBIX (POPM, METOJIOB M CPEICTB 00YUEHUS OMOIOTUN OCYILECTBIISAETCS
C yu€TOM CHerU(HUKH ero CoJAepKaHWUsi M HalpaBIEHHOCTH Ha MPOJOJIKEHHE OMOJIOrMYECKOro
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4eHMHM OMOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
MpOBECHUE J1abOpaTOPHBIX M TMpakTHUeCKuX paboT. Takke ydacthe oOydalmmxcs B
BBIMIOJTHEHUH IIPOEKTHBIX U y4eOHO-HCCIIeI0BATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeeiseTcs
YUUTEJIEM Ha OCHOBE UMEIOIINXCS MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX
YCIJIOBH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIAECIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHou urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpeMeHHas O6uosiorusi — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BuTHs OMOJIOTMH.
buonornueckne Hayku M u3ydaemble UMU HpoOneMbl. DyHIaMeHTaIbHBIE, NPHUKJIAIHBIE U
IIOUCKOBBIE HAYYHBIE UCCIIEI0OBaHMs B OMOJIOTHH.

3HayeHue Ouojoruv B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. [Ipodeccun, ces3annbie ¢ 6nonorueil. 3HadyeHne OMOJIOTHH B IPAKTHYECKON 1A TEIILHOCTH
YeJI0BEKa: MEIMLIUHE, CEIIbCKOM XO0351CTBE, IPOMBIIIIIEHHOCTH, OXPaHE IPUPOJIBI.

JleMoOHCTpaL U

[Moptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, M. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

TabGmuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOJIOrMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBONMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTb M ILEJIOCTHOCTb, CJIOXKHOCTb M YHOPAIOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YPOBHM OpraHuM3allMd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIN, TKaHEBBIH,
OpraHU3MEHHBIH, MO YJIALIUOHHO-BUI0BO, SKOCHUCTEMHBIN (OmoreoneHOTHYECKHUH),
6uocdepHsbiil. IIporeccsl, NPoUCXOAsIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHus Matepun. Hayku, usydaroniue >KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3ALUN.

N3yuenune xuBbix cucteM. Meroabl Ouonornyeckod Hayku. HaOmronenue, usmepenue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lIoHsaTME O 3aBUCMMOM W HE3aBUCHMOU
nepemenHoi. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ JOCTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IIOJy4EHHBIX Pe3yNbTaToB. [IpHuvHBI UCKAXKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE TPU3HAKH JKU3HHU», «bHOJOrHMYeckue cucrteMsly,
«CBOJCTBa )KMBON MaTepun», «Y pOBHHU OPraHU3ALMM KUBON MPUPOIb, «CTpoeHNE )KMBOTHOU
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPraHOB YEJI0BEYECKOr0 OPraHn3May, «brnoreoneHos»,
«buocdepay, «MeToIbl U3YUSHUS YKUBOIH TIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, N3MEPEHNUH,
DKCIIEPUMEHTOB.



IIpakTnyeckas padora «licnonp3oBaHMEe pa3IMYHBIX METOAOB IIPU M3YYEHUHM KUBBIX
CUCTEM.

Tema 3. Buosnorus KjieTrku

Knerka — cTpykTypHO-(YHKIHOHAIbHAS €IMHULA JKUBOTO. VICTOpHS OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.

MeTtoapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMU: MHUKPOCKONIHS, Xpomarorpadus,
anekTpodope3, METOJ MEuYeHbIX aTroMOB, AudQepeHnHaTbHOe LEHTPU(YTupoBaHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAsT MUKPOCKOIIHS.
Kongoranvnasn muxkpockonus. Bumanvnoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpauMu

IToptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «lcTtopus
Pa3BUTUSI METO/I0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckass padora «l3yueHne MeToq0B KJIETOYHOM Ouosioruu (xpomarorpadus,
anexkTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anus KJIeTKn

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIAbTPaMUKpPOAJIEMEHTH. Boaa u €€ ponb
KAK pacTBOPUTENS], pPEareHTa, ydacTue B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPETYIISILUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POJIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OeiakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTopuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTYypbl. [leHaryparus. CBolicTBa O€JKOB.
Knaccugukarus 6enkos. buonorunueckue GyHkuu 6enkoB. [lpuonut.

VYrneBoasl. MoHOCAaxapuabl, AUCAXAPHIbL, OJIUTOcaXapy bl U monucaxapuipl. O0Imui miaxn
CTPOEHUs U (PU3MKO-XHMHUYECKHE CBOMCTBA YIiIeBOA0OB. bruonornueckue QpyHKIMM yriIeBo0B.

Jlununel.  TuppodunbHO-ruapodoOHBIE  cBoiicTBa.  Knaccudukanus — aumnuaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuuu nunugos. Odume
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4yecTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuciOoT. HykneoTuasl.
[Tpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuun JHK. Buasr PHK. @ynkunu PHK B kietke.

Crpoenne momnekynsl AT®. Makpospruueckue cBs3u B moiekyine AT®. buonornueckne
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCYMKH, UX (QYHKIUU B KIeTKe. [[pyeue
HYyKaeo3uompugocgamol (HTD,). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE W OHOpU3NYECKUE HCCIEAOBAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiiekyl. Mooenuposanue cmpykmypol u QyHKyui



buomonexyn u ux komnnexkcos. Komnvromepnwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HenpupoOOHbIX AHATI0208.

JleMoOHCTpanuu

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

[uarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B HEXHMBOM  IIPUPOIE»,
«PacrnpeniesieHe XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnMLa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYyJbl BOAbI», «BemectBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYypbl O€nKOBOH MOJEKYNb», «CTpoeHHe MOJEKYJd yrieBoAoB», «CTpoeHHE MOJIEKYJ
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MONeKyIbl ATD.

ObopynoBanue: XUMAYECKas MOCy1a 1 000pyI0BaHHE.

JladopaTopnas padora «O0HapyxeHHE O0EJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIECHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenne n GyHKIUN KJIETKH

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

Crpoenue mnpokapuoTHuecko kieTku. Kiletounas creHka Oakrepuil U apxew.
OcoOeHHOCTH CTPOCHUs TeTepoTpodHOI 1 aBTOTPODHON MPOKAPHOTHUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHPOBAHUE dYKapHOTHUECKOW KieTkH. [Inmasmarndeckas memOpaHa
(mnazmanemma). CTpykTypa IUIa3MaThdeckoid MemOpaHbl. TpaHCHOPT BEIIECTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (Iuddysusa, oOnerdéHHas nudQys3ust), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN akTUBHBIA TpaHcnopt). ITomymponumaemocts MeMOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOLUTO3, parouuto3. Jk301uTo3. Kietounas creHka.
CrpykTypa 1 GyHKIMH KIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

[Murornasma. Iluro3ons. Llurockener. [IBmxkeHue nuroniasmMbl. OpraHouibl KIETKH.
OpnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHe U (YyHKIUU. B3auMoCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrtpoeHue TrpaHyJIsIpHOTO peTukynyma. Mexanusm wuanpasnenus 6Oenkos 6 OIIIC. Cuntes
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [mankuili  (arpaHyssipHBIi)
sHJI0MIa3MaTHYeckuil petukynyMm. CekperopHast (GyHKIus anmnapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposxa benxos 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB
B KJIeTke. Bakyonu pactutensHbIX KieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMABI KJIETKH: MHUTOXOHAPHUH, IUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMU MHUTOXOHIpHHA W TUiacTui. [lepBUuYHBIE, BTOPUYHBIE M CIOXKHBIC IUIACTHJIBI
(OTOCUHTE3UPYIOUINX DYKapHOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpannbie opranouzs! kieTkd CTpoeHue M (GyHKIHH HEMEMOPaHHBIX OPraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie



Mukpogpunamenmoi. MBblIIEUHbIE KIETKU. AKMUHOGblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
Muxkpotpybouku. Knerounsiii nenrp. CTpoeHue M [ABHKEHHME JKIYTHKOB M PECHUYEK.
MuxkpotpyOouku nurtoriasmel. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuuvie 6enxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamur. belku XpomMaTWHa — TUCTOHBL. Junamuxa s0epHou
obonouku 8 mumose. foeprwviii mpancnopm.

Knerounsle  BikiatoueHus.  CpaBHMTENbHas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JeMoHCTpauMu

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

Tabmuublr u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KHBOTHOMN
KIeTKn», «CTpOeHHE pacTUTENbHON KieTKn», «CTpoeHrne MUTOXOHIpUMN», «Snpo», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaJIbHBIX KJIETOK.

JlaGopaTopHas pa6ora «/I3yueHue CTpOECHUS KIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue cBOWCTB KIETOUHON MEMOPAHbI».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonu3a U AEMIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue IBUKEHUS HUTOIJIA3Mbl B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMWISALUS — JIBE€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIleCTB:
aBTOTPOGHBIN U TeTepoTpodHBIN. YuacTue KMcIopoa B OOMEHHBIX MpoLeccax. JHepreTuyeckoe
oOecnieuenue kieTku: npespamienne AT® B oOMeHHBIX Mporeccax. PepMeHTaTUBHBINA XapakTep
peakuuii kieToyHoro Metadonusma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEUCTBUSL.
Kodepmentsr. OTinnunst pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTropoB. benku-akTuBaTopsl U
OeNKU-UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTAaTHBHBIX pEaKUHUi OT pa3IMYHbIX
(dakTopoB.

IlepBUYHBII CHUHTE3 OPraHUYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcuzennbvlli  pomocunmes 'y oOaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonHozo yenmpa. Ponb xjoporiactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Cs., Cs- u CAM-munvr pomocunmesa. IIpoyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX (akTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OakTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKkTepun. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpoXeHHsl U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHMH W BO30YIUTENH
Oone3Hen.

AdpoOHBIE OpraHM3Mbl. OJTambl >HEPreTHuecKoro oobmeHa. IloaroToBUTENBHBIA ITarl.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIHOKO3BI.



buonoruueckoe okucieHue, Wik KIETOYHOE JbIxaHue. Ponb MUTOXOHIpUi B mporeccax
ouonoruueckoro okucienus. Luxinueckue peakuuu. OkucinutenbHoe GochoprinpoBaHue.
Dnepeus membpannoz2o epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPreTHIECKOro 0OMEeHa.

JleMoOHCTpaLuu

[Toprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3», «DHEpPreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlabopaTopnas padora «/I3yueHue kaTaIuTUUECKON aKTUBHOCTH (JEPMEHTOB (Ha pUMepe
aMUJIa3bl WIK KaTanas3bl)y.

JlaGopaTtopnas paGora «lI3yueHne (EepMEHTATHBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».

JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopManus M peajn3ainus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MATPUYHOIO
cuHTe3a. Peanuszanus HacienCcTBEHHOW HHQpoOpManuu. ['eHeTHdeckuil KoJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIIMKM: KOMIUIEMEHTAPHOCTb,
AHTUNApaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kn1emxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTHeix PHK B GuocunTtese Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GMocuHTe3€e Oemka.

Cospemennvie npeocmagienusi o cmpoenuu 2enog. OpraHuszalys reHoma y IpoKapuoT U
9YKapHOT. Perymnsius ak THBHOCTH T€HOB y TpoKapHoT. [ unoresa onepona (P. XKako0, XK. Mano).
MonekynapHvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomvi 2enog. Perynsius 0OMEHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycsl — HekieTouHble (GOpPMBI KU3HU U 00JIUratHbele napasutbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaron. Kuszneumwiti yuxn JHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

BupycHsle 3a00s1eBaHus YyenoBeka, KUBOTHBIX, pactenuil. CITNU/], COVID-19, conmansHbie
U METUIIMHCKHUE TIPOOIEMBI.

Buoungopmamura: unmezpayus u ananuz 6oavuiux maccusos («bigdata») cmpyxmypHuvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ghyHxkyuu
benxos. Cnocodvl 0ocmasku 1ekapcma.

JleMoOHCTpaL UK

[Toprpetsr: H. K. Konsos, /. 1. IBanoBCcKUiA.



10

Tabmumplt w  cxembl: «buocuHTes Oenka», «['eHeTmUeckudt Koa», «BuUpyCH,
«baxrepuodarm.

IIpakTnyeckas padora «Co3gaHue MOJIEIU BUPYCa.

Tema 8. /KuzHeHHBIH MUK KIETKH

Knerounsnii numki, ero mepuonsl u perymsinus. Wutepdaza um muro3. OcobeHHOCTH
MPOIIECCOoB, mpoTekaronmux B uHTepdase. [loaroroBka kietku kK aeneHuto. [IpecuHTeTHYeCKUit
(IOCTMUTOTUYECKUI), CHUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTHYECKUNA) NEPHUOIbI
uHTep(hasbl.

Marpuunbii  cunre3 JHK — permkanus. Ilpunnunser  peruukamuu — JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHUHTE3, aAHTUIIAPALIEIBHOCTb. MeXaHu3M
permukanuu [JHK. Xpomocombl. Ctpoenune xpoMocoM. Tenomepsl u TenoMepaza. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JMIUIOMAHBIA U ramouIHbI HaOOpBl XpOMOCOM. ["'OMOJIOrH4HbIE
XpoMOcoMBI. [10110BBIE XPOMOCOMBI.

Jenenue kietkun — muto3. CTaguum MHUTO3a U MPOUCXOJALIME B HUX Ipolecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buongoruueckoe 3HadeHrEe MUTO3a.

Perymsimuss mMuToTHueckoro uukia kietkd. [IporpamMmupyemas kieTodHas ruOenbp —
aromnTo3.

Knerounoe siapo, XxpoMocombl, GYHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kremox. «L{ugpposas knemkay» — buounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmunel 1 cxembl: «JKU3HEHHBI MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanus JJTHK».

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoOIpenaparthl: «MHUTO3 B KIETKaX KOpEelIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax».

JlabopaTopnasi pa6ora «HaOmoneHne MuTo3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATEIIbHOCTH OJHOKIJIETOUHBIX opraHu3mMoB. bakrepun,
apxeH, OAHOKJIETOYHbIE IPUObI, OTHOKJIETOYHbIE BOJOPOCIH, Apyrue npoTucThl. KogoHnuansHele
OpTaHU3MBI.

B3aumocBs3p yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanun pacrenuit. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKUIHUHA U PacHoOKEeHUs
TKaHEN B OpraHax pacTEHUM.

TkaHU )KUBOTHBIX U YeJoBeKa. THUIIbI )KUBOTHBIX TKaHEH: SMUTEINANIbHAS, COETUHUTENIbHAS,
MbIlIeYHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, PYHKIMA U PACIIONOKEHHs] TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKa.
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Opranel. BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHUil. OpraHsl 1 CUCTEMbI OPTaHOB
JKUBOTHBIX U 4YesioBeKa. DyHKIMM OpraHoB U CUCTEM OPraHoOB.

Ornopa Tena opranuszmoB. Kapkac pactenuit. CkeneTsl 0IHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBuKeHHEe OpraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOHIIHOE,
JKI'YTUKOBOE€, PECHUYHOE. J[IBM)KEHHE MHOTIOKJIETOYHBIX PpAaCTEHUW: TPONM3MBI M HACTHH.
JIBI>KeHMEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHble
MBILIIBI U UX paboTa.

ITutanue opranusmos. IlornonieHre BoAbl, YIIEKUCIOrO ra3a ¥ MUHEPAIBHBIX BEILECTB
pacreHuaMH. IIuTaHue >XKUBOTHBIX. BHYTpUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IIHILEBAPCHUE.
ITnTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IlumesBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Jpixanue oprann3moB. [[pixanue pacrenuil. Jlprxanue xuBoTHBIX. [uddy3us razos yepes
MOBEpPXHOCTh KieTku. KokHoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIEro4HOE
JpIXxaHue. JlpIXxaHue IO3BOHOYHBIX >KMBOTHBIX W 4YEJIOBEKA. ODBOJIOLHUOHHOE YCIIOKHEHHE
CTpOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTema desoBeka. MexaHusm
BEHTWISALIMM JIETKUX Y IITUL U MIIEKONUTAOUMX. Perymsiuus apixanus. JpxareabHble 00bEMBI.

TpaHcnopT BewiecTB y OpraHu3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropr
BEUIECTB y )KUBOTHBIX. KpoBeHOCHas cucTeMa U e€ opransl. KpoBeHOCHas cuctema o3BOHOUYHBIX
JKUBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBbIE COCYAbl U KpoBb. Kpyrum KpoBooOpaiieHwus.
OBOJIIOLMOHHBIE YCIOKHEHUS CTPOEHMSI KPOBEHOCHOH CHUCTEMBbI MO3BOHOYHBIX IKHUBOTHBIX.
Pabota cepauia u e€ perysiusi.

Boinenenne y opranu3moB. Beigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
CoxparutenbHble Bakyosau. Opransl Bblienenus. @uinbTpariys, cekpenns 1 o0paTHoe BcachblBaHHUE
KaKk MEXaHM3Mbl paboThl OpraHoB BblAeneHHUs. CBS3b MOJOCTH Tela C KPOBEHOCHOW U
BBIZICIIUTEIILHON CUCTEMaMU. Bplfenenre y NO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Ilouxwm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKaA.

3amura y opraHu3MoB. 3alluTa Y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil U LIUCTHI
npocTedmux. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrtukymna. CpeactBa macCUBHOW U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOJHBIE. 3alUTa OpraHU3Ma
or Oone3Hed. VMMMyHHas cuctema denoBeka. KieTOuHbII W TyMOpaJbHBIH HMMMYHMTET.
Bpoxnénublii M npHOOpPETEHHBIM  crienUpUUecKuil UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO0 MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHMA.

PaszgpaxxumocTe M peryisuuss y OpraHusmMoB. Pa3apakuMoCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BeleCTBA U HMX
3HA4YCHHE.

HepBHast cucrema u pednexkropHas perynsuus y >KUBOTHbIX. HepBHas cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKUBOTHBIX. Pediekc u pedaextopnas ayra. bezycnoBHble u
YCIIOBHBIE PE(IIEKCHI.
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I'ymopanbHasi perymsiuyss M SHIOKPHHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M UX TOpMOHBL. JleiicTBue ropMoHOB. B3auMoCBA3bp HEpBHOU U
SHIOKPUHHOU cucTteM. [ mmoranamo-runodusapHas cucrema.

JleMoOHCTpaLuu

IToprper: U. I1. I1aBnoB.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUYHBIE BOJIOPOCIH,
«baktepun», «Ipocreiimmey», «OpraHel LBETKOBBIX pacTeHui», «CucrteMpl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CcTpoeHHe HaceKOMbIX», «TkaHu pacTeHMI,
«Kopuesble cucrtembl», «Crtpoenue cteOns», «CTpoeHHe JHUCTOBOM MIaCTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4venmoBekay», «llumeBapurenpHas cuctema», «KpoBeHOCHas cucremay,
«/pixaTenbHas  cucrema», «HepBHas cucrema», «Koxka», «MbpblleyHas cucremar,
«BpiaenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHue MbIUb», «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa nUTaHus pacTeHui», «KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue rusips», «CTpoeHue MiaHapun», «BHyTpeHHee CTpOeHHE J0XKIEBOIO
yepssi», «HepBHas cucrema ppiO», «HepBHas cuctema unarymku», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepBHas cucrema uenoBekay, «Peduexc.

OO6opynoBaHue: CBETOBONM MHUKPOCKOI, MHUKPOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
AK3EMILISAPbl KOMHATHBIX PACTEHU, repOapuy pacTeHUI pa3HbIX OT/EJIOB, BIaYKHbIE IPENapaThl
JKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
00opyoBaHue JUIsl JEMOHCTPAIMK TOUYBEHHOT'0 U BO3AYIIHOIO IUTAHUS PaCTEeHU, paclierIeHus
KpaxMmaisia 1 OeJKOB 1O AeCTBHEM (EepMEHTOB, 000pYIOBaHKE [T IEMOHCTPALIUHU OMBITOB 110
WU3MEPEHUI0 KU3HEHHOW EMKOCTH JIETKMX, MEXaHW3Ma [JbIXaTEJIbHBIX [BHKCHHUM, MOZIEIN
TOJIOBHOT'O MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne TkaHel pacTEHUIN.

JlabopaTopnasi padora «l/3yueHue TkaHel KUBOTHBIX».

JlabopaTopnasi padora «l3y4ueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecriooe (BKJII0Yasi BEreTaTUBHOE) U TI0JIOBOE. Buibl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxkenue. I[lomoBeie KieTkH, wid ramerel. Meito3. Cragum Menosa.
IToBenenne xpomocoMm B Meiio3e. KpoccuHrosep. buonoruueckuii cMpIca MelHo03a U IOJIOBOTO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[TpenzaponpimieBoe pazsutue. ['amerorenes y ;kuBoTHbIX. [lonoBsle xene3bl. OOpa3oBaHue
Y pa3BUTHE MOJIOBBIX KIETOK. CriepMaroreHes u oorenes. CTpoeHHe MOJIOBBIX KIIETOK.

OmogoTBOpeHHEe W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTHs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npobdem samopuonoeuu. Konyenyus mopgoecernos u
mooenu mopgozeneza. Ctanuu >MOpHUOTreHe3a )KUBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HeoepmurHuposannoe opobnenue. bnacmyna, munvi
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onacmyn. OCoOEHHOCTH JPOOJEHUS MIICKOTUTAIONIUX. 3apOABIIIEBhIC JTUCTKH (TacTPYJISIINS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOe BiIMsSHUE YacTel
Pa3BUBAIOIIETOCS 3apo/Ibilia (SMOpHUOHATbHAS HHAYKLMS ). 3aKiIa/IKa TJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ylbTaT UepPapXUUYECKUX B3aUMOCHCTBUII reHOB. BinsiHue Ha SMOpHOHANBHOE Pa3BUTHE
pa3NINYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasButue xuBoTHBIX. IlocTamOpuonaneHbIi mepuon. Ilpsmoe u Hempsimoe
pasButHe. PazButue ¢ meramopdo3oM Yy OECIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOr0 W HENPSIMOTO PA3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSILMU POCTAa KUBOTHBIX U yenoBeka. Craguun
MOCTAMOPHUOHAIBHOTO DPA3BUTHSl y JKUBOTHBIX M ueinoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrHYECKHUEe MPOLECCHI.

Pasmuoxenue u pazsutne pactenuid. ['amerodur u ciopopur. Meio3 B )KU3HEHHOM ITHKIIE
pacrenuii. O6pa3oBaHue crop B mpoiiecce Meito3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHUE Yy ILBETKOBBIX PAaCTCHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PEryIsSIlIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpannn

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

Tabmunel u cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECTIONOro Pa3sMHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIbD», «Pa3MHOXKEHUE IBIJIEHBb», «Pa3MHOXEHHE THUAPHDY,
«Meito3», «Xpomocombl», «['amertorene3», «CTpoeHHE SHULEKICTKH | CIIEPMATO30HIa,
«OcHOBHBIE CTaiuu OHTOreHe3ay, «IIpsimoe u HenpsMoe pa3BuTuey, «Pa3BUTHE MANICKOTO KyKay,
«Pa3zButne capanum», «Pa3Butue mArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacteHni», «CTpOoeHHE CEMSH OJHOAOJBHBIX W JBYAOJBHBIX PACTEHUN», «KM3HEHHBIA LHKII
MOPCKOH KamycTb», «KMU3HEHHBIN LIUKIJI MXa», <« KU3HEHHBIN LIUKJI TAIOPOTHUKAY, «OKN3HEHHBIN
LUKJI COCHBI.

ObopynoBaHue: CBETOBON MUKPOCKOI, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEpMaTO30UI0B,
Mozenb «L{uKiT pa3BUTHSA JIATYLIKIY.

Jladoparopnasi pabGora «V3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BrIsBICHHE MPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHne OpraHoB Pa3sMHOKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTnKa — HAyKa 0 HAC/IEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hcropus cTaHOBIEHHS U Pa3BUTHUS T€HETUKH Kak Hayku. PaboTsl . Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HbIX B pa3Butuu renetuku. Pabotst H. K. Konbrosa, H. 1.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHSI U1 CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHBIE
T€Hbl, ANbTEPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3WUIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOpUAbI, TeHOTUN, (eHOoTHN. OCHOBHBIE METOJbl T€HETHUKH:
rUOPHI0IOTHYECKUH, IUTOJIOTMYECKHH, MOJIEKYISPHO-TeHETUYECKUH.
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IToptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBuinos, A. H.
benosepckuii, I'. 1. Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMbI CKPEIIBAHUS.

JlaGopaTopHnas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckpemupanue. [lepBoiii 3aKkoH MeH e — 3aK0H eTMHO00pa3us THOpUI0B
nepBoro nokojeHus. [Ipasuno nomuanpoBanus. Bropoit 3akoH MeHaens — 3aKk0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeLIMBaHUS. [ 'WIIOT€3a YHMCTOTHI
ramer.

AHanu3upyromiee  ckpemuBaHue.  IIpoMexyTouHBII  XapakTep — HacleJOBaHUS.
Pacuienienne npru3HaKoB pU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpupnoe ckpemuBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

Cueruiennoe HacneoBanue npuzHakoB. Padoter T. Moprana. CuerniieHHoe Haciae10BaHue
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIAH MEXAHU3M OIPEAENICHUS IojJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHblii M rereporaMeTHbli Moj. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciienoBanue npu3HaKoB, CLEIVIEHHBIX C MOJIOM.

I'enoTun kak menocrHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JAEHCTBUE TE€HA.
MHOKECTBEHHBI ajuieiu3M. B3auMoJelcTBUE HEaUICIbHBIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUH KOHTPOJIb PpA3BUTHsA PACTEHUM, JKMBOTHBIX M UEJIOBEKa, a TaKXKe
(bU3HONIOrHUECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIUH. [ eHeTHYecKkne MexaHu3Mbl
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMApasUuT» U «XO35SUH — MUKPOOHOM.
['eHeTYecKkue acCMeKThl KOHTPOIS M M3MEHEHHUS HACIEICTBEHHOW MH(OpPMAIMK B MOKOJICHHSIX
KJIETOK U OPTraHN3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuupl u cxemsl: «l[lepBbiii 1 BTOpo 3akoHBI MeHaens», «Tpetuit 3akon MeHemns»,
«AHanu3upyollee ckpeuuBanue», «HenoiaHoe nomuHupoBanuey, «CLerIeHHOe Haclel0BaHHe
IPU3HAKOB y Apo30o¢uiby, «I eHeTuka nonay, «Kapuorun yenosekay, «Kapuotun apo3ouisi»,
«Kapuorun ntuis», «MHOXKECTBEHHBIN ajienn3M», «B3anMoaeincTBre reHoBy.

Ob6opynoBaHue: MOJENb sl JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTr0O
MOKOJIEHUS] U PACIIEIJICHUSI MPU3HAKOB, MOJENb JUIsl JEMOHCTpPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEAOBaHUS MMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunay.

IIpakTuyeckass padora «/3ydeHune pe3ylbTaTOB MOHOTHOPHIAHOTO CKPEUIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas paGora «V3ydyeHue pe3yabTaTOB AUTMOPUIHOTO CKPEIIMBAHUSA Y
JPO30(QHITBD».

Tema 13. 3aKoHOMepHOCTH H3MEHYHBOCTH
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B3aumopeiictBue reHotuna u cpenbl npu ¢gopmupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE NpPU3HAKUM. Buael  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MoudukanronHas U3MEHUYUBOCTh. Ponb cpeasl B GOpMHPOBaHUU MOIUGPUKAIIOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanumoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'enorunuueckas H3MEHUYUBOCTL. CBONCTBA TI'€HOTHIIMYECKOM W3MEHYMBOCTH. BuInl
FeHOTUITUNYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHUOHHASI.

KombOunatuBHass n3MeHYUBOCTb. Meilo3 U MOJ0BOM Mpoliecc — OCHOBAa KOMOMHATHUBHOU
U3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYUBOCTH B CO3JaHUH I'€HETHYECKOI0 pazHooOpa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl MyTanuii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIC.
CrnoHTaHHBIE W WMHAYIUPOBAaHHBIE MYyTalMH. SIAepHBbIE M IUTOILIA3MATHYECKHUE MYTAIUU.
ComMaruueckue W MOJOBbIe MyTauuu. [[puumMHBI BOSHUKHOBEHHS MyTanuil. MyrtareHsl M HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO Tpoliecca. 3aKOH TOMOJOTHUYECKHUX
psanoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HW3MEHUHMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUUECKUX (HaKkmopos 6 HACIe008aHuU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaL U

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

Tabmuel 1 cxembl: «Buasl HM3MEHUMBOCTHY, «MoauduKanMoHHAs W3MEHUYHUBOCTHY,
«KoMmOnHaTHBHAS H3MEHIUBOCTEY, «Meio3y, «OmrogoTBoperuey, «I'eHeTnaeckre 3a00eBaHus
yesnoBekay, « Buasl myraruin.

O6opynoBaHue: XuUBble U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAM(UKAIIMOHHOM
n3MeHunBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAllMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTtauu y 1po30Quiibl (Ha TOTOBBIX MUKPOIPENapaTax)».

Tema 14. I'eneTnka yejioBeka

Kapuotun uenmoBeka. MexayHapoaHas MNporpaMma HCCIEAOBaHHUS TE€HOMa YeJlOBEKa.
Metoapl U3y4eHUs] TEHETUKU YEJIOBEKA: T€HEATOTHYeCKU, OMM3HEIOBBIN, ITUTOTCHETUYECKHH,
MONYJISLUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-reHeTnueckuii. COBpPEMEHHOE OmpeesieHue
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yHcie ¢ momoibto [THP-
ananuza. Hacnencrennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YeNIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNPEApaclOIOKEHHOCThIO. 3HAUEHHWE MEAMIIMHCKONM TE€HETUKH B
MPEAOTBPAIIEHUH W JICUCHUH TEHETHYECKUX 3a00eBaHWN deloBeKa. MeanKO-TeHETHUEeCKOoe
KOHCYJbTHpOoBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOro Tpy3ay. ITHUYECKHUE aCIIEKThI
MCCJIeIOBAaHMH B 00JIACTH PEeIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (GakToOphl MOBBIIIEHHON YYBCTBUTEIHLHOCTH YEIOBEKAa K (U3UYECKOMY H
XAMHMYECKOMY 3arps3HEHHUIO OKpYyXKarolleh cpenpl. ['eHeTuyeckas npeapacnoyioKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
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Tabmuuel u cxembl: «Kapuotun uenoBekay, «MeToAbl U3ydeHHs] TEHETUKHU UYEIOBEKay,
«["enernueckue 3a0601€BaHUS YCTOBEKA.

IIpakTnyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkIeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bagunosa o LleHTpax mpouCcXO0XKACHUSI 1 MHOT000pa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkumu
B CO3/IaHMH COPTOB PACTEHUH U MOPOJI ) KUBOTHBIX. COpT, MOpoJia, ITaMM. 3aKOH FTOMOJIOTUYECKHUX
psAOOB B HacieACTBEHHOM m3MmeHunBocTH H. M. BaBunoBa, ero 3HaueHue AJisi CEIECKIIMOHHOU
paboTHI.

MeTopl ceeKITMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MACCOBBIM W MHAMBUYaIbHBIN.
Oranbl KOMOWHAIIMOHHON celieKIuu. VcmpiTaHue mpou3BoAMTeIeH 1o moToMcTBY. OTOOp 1O
TEHOTHITY C IOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3A
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanvoHHBIR 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYyJIbTYpHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHre TeHOMHOTO PeJaKTUPOBAaHUS U MeTO10B pekoMOuHaHTHBIX JIHK ans nomyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJIEKIUU.

[Tonyuenne mnonumuonnoB. BuyTpuBuaoBas rulpuauszanus. bIM3KOPOICTBEHHOE
CKpeliyBaHue, Wik UHOpuauHr. HepoacTBeHHOE cKpelyBaHue, Wik ayTOpuauHr. I'erepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OraanéHHas rubpuau3anus.
[Ipeononenne Oecroausi MEXBHIOBBIX THOPHIOB. JIOCTHIKEHHS CEJEKIMH pPACTCHHH U
KUBOTHBIX. «3€1EHas peooYUsLY.

CoxpaHeHue M H3y4YEHHME T€HETHYECKHX PECypCOB KYJIbTYPHBIX PAaCTEHHH M UX JHUKHX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPUIOB CENIbCKOXO3HCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIoWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaLun

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

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKIEHHUS U MHOT000pa3us KyIbTYPHBIX pacTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rudpuanzamusy, «MyTareHes3y.

JlabopaTopnasi padora «/3ydueHune cOpPTOB KyJbTYypHBIX PAaCTEHMM M MOPOJ ITOMAaIIHUX
KUBOTHBIX».

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTuyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTeHHM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JTAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».
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Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuCTHKa. TpamunuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorndeckuii cunte3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO IOJyYE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEP KAIIUX
HE BCTpeYaroluecs B Mpupoe OMOCUHTETUYECKHE MTYTH.

Kinerounas uHxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH pPacTeHUN MU KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuau3anus M coMaTH4ecKuil smOpuorenes. Mcmonb3oBaHue
rarjioOuJIOB B CEJIEKUMU pacTeHuil. [lonyuenue monoknonanvuwvix awmumen. Hlcnonvsoeanue
MOHOKIOHANbHBIX U NONUKIOHALHBIX anmumen 68 mMeouyune. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SAHLEKIETOK U KIIOHUPOBAHME )KUBOTHBIX. MeTo/ TpaHCIIIaHTauu AP KIETOK.
Texunonocuu  0300poénenus,  KyIbMUSBUPOBAHUS U  MUKPOKIOHAILHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHas U TeHHas UHXKeHepHus. VICKyCCTBEHHBIN CUHTE3 I'eHa U KOHCTPYHMPOBAHHUE
pexkomOuHanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXEHEPUHU.

Menumuackue onorexnonorun. [loctrenomHuas nudposas meaununa. [TIP-muaraocTuka.
MeTaboI0MHBIN aHATTN3, TEHOEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHne CTBOJIOBBIX KIIETOK. TapreTHas Tepamnus paka. 3D-OnonHxeHepus
JUTs pa3paboTKH (PyHAaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/IaHMs KOMILJICKCHBIX
TKaHeW COYeTaHWeM TEXHOJOTUI TPEXMEPHOro OMOMPUHTHHTA U ckaddONIUHTa AT pelleHus
3a/1a4 NepCOHAIN3UPOBAHHON MEINULIUHBL.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECIedeHHss KOMOMHUPOBAHHOM 3aIllUTHl OT
B030yauteneit OPBU, ycraHoBiieHHe MOJIEKYJISPHBIX MeXaHu3MoB (yHKiuonupoBanus PHK-
CoJIepKallX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMs YeJIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaLun

Tabmuupl u  cxembl:  «/crnonb3oBaHWE  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nHKeHepus», «['eHHas NHKEHEepUs».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonyueHrne MOJIOUHOKHUCIIBIX TPOIYKTOB.

IKCeKypeust «bHOTEXHOIOrNs — BayKHEHIAsk IPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaeHue M pa3BuUTHE IBOJIOIMOHHBIX NPeICTABJIEHNH B OMOJIOTHH
OpomonnonHas teopust Y. Jlapsuna. IIpennocsuiku BOSHUKHOBEHMS JapBUHN3Ma. JKH3HB
U Hay4Has JaestenbHocTh Y. [lapBuHa.
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JBwxymme cuiabl 3BomonMM  BuAoB 1o Y. JlapBuHy (BbICOKas HHTEHCHUBHOCThb
PasMHOXKEHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUMBOCTh, OOppOa 3a CylIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmitenne cuntetndeckoit Teopun 3Boonuu (CTI). HelitpanbHast TeOpHS 3BONIOLNH.
CoBpeMeHHas 3BOJIONHOHHAS OMONOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

IToptpetsl: Apuctotens, K. Jlunueit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. Kriose, Y.
Hapsun, C. C. YerBepukosn, U. U. [lImansraysen, k. Xonnein, /. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit npupoabl (mo K. Jlunuew)», «JlecTHua KuUBBIX
cyuiects (110 Jlamapky)», «Mexanu3M GopMHUPOBaHUS IPUCIIOCOOIEHUN Y PACTEHUH U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y. lapBunay,
«Dopmbl 60pBOEI 3a cymecTBOBaHuEY, «[lopoas! romyoeity, «MHOroodpasue KyIbTYpPHBIX GopM
KanycTb», «[lopoapl AOMamIHUX >KMBOTHBIX», «Cxema oOpa3oBaHHMs HOBbIX BUI0B (mo Y.
HapBuny)», «Cxema COOTHOIICHHS ABWXKYIIUX CHJI HBOMIONUNY», «OCHOBHBIE TOJIOKECHUS
CHUHTETUYECKOM TEOPUH IBOJIIOLIUM.

Tema 2. MUKpPO03BOIIOLUA U eé pe3yJibTAaThl

[Tonynsanus kak »JieMEeHTapHas eAuHuna 3Bomolrd. COBPEMEHHBIE METOAbl OLEHKU
TFeHETUYECKOr0 pa3Ho00pa3us U CTPYKTYpbI Monyssuuii. MI3meHenue reHooH1a MOnysiiuy Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBJIEHUWE. 3aKOH reHeTuuyeckoro pasHoBecus Jlx. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBMDKYIIME CHIIBI) DBOJIONMH. MyTallMOHHBIA TpoIecc.
Komb6unarupHast u3MmeHuuBOCTh. peli reHoB — ciryyaiiHble HEHANIPaBICHHbIE U3MEHEHUS YaCTOT
aeneil B nonymsinuax. D¢ ekt ocHoBatens. Ipgexm 6ymuinounoeo eopaviwika. CHudxcenue
2eHemuyecKo2o pazHoobpasus. npuduHvl u cieocmeus. Ilpossnenue sghgpexma opetigha 2erog 6
oonvwux u maneix nonyiayusx. Murpauuu. M3onsamus  nomynsuuil:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAS).

EcrectBenHblii oTOOp — Hampamstomuil ¢aktop 3Bomonuu. PopMbl ecTecTBEHHOTO
oTtOopa: JIBWXKYLIUH, CTaOMIM3UPYIOUUH, pa3pbiBatoluil (au3pyntuBHbIN). [lonoBoit otbop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLMATIBHOTO MOBEACHMS )KUBOTHBIX.

[Tprcnoco0NeHHOCT OpPraHU3MOB KakK pe3ysibTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
pUCTIOCOOIEHUH y opranu3MoB. ApoMopdo3bl 1 uaroagantauuu. [puMeps! nprucnocodieHnit y
OpraHu3MoB:  MOp(QOJOrHYecKue, (PHU3UOJIOTMYECKHe, OHOXMMHMYECKHE, IOBEIEHYECKHUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u CTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHUKPOIBOJIOLHH.
M3onmsauust — ximroueBoil (akrop BupooOpazoBanus. I[lytm u cmocoObl BHI000pa30oBaHUS:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monmummonau3anus, THOpuau3anus ). JJIMTeTbHOCTh IBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp sBomonuMoHHOM Ouosiornu B pa3paboTKe HAyYHBIX METOJOB COXpPaHEHUs
6uropazHooOpazus. MUKPOIBOIIONUSA M KOIBOJIOLUS MMapa3sUTOB U HMX X035ieB. MeXaHU3MbI
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.
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JdemMoHcTpauMu

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

Tabmuubl u cxembl: «MyTalMOHHAS U3MEHUYHUBOCTBY, «llomynsuoHHas CTpyKTypa BUaay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmwKyiiye CHIBI  3BOJIOLHNY,
«DKOJIOTHYECKasT M30JLIUs TONYJSIIUKA ceBaHCKOM (dopemmy», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHULIBI JaypcKon», «IlomyssiroHHbIe BOJTHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0Oopay, «Popmbl OOpbOBI 32
CyILLIECTBOBAHHEY, «MHIyCcTpHalIbHbIN MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IloKpOBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka »KUBOTHBIXY,
«®Puznonorudeckue aganranun», «IIpucrnoco6JeHHOCTh OPraHU3MOB U €€ OTHOCUTEIbHOCThY,
«Kpurepun Bunma», «Bugsl-nBoriHukm», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduyeckoe BumooOpazoBanwe TPEX BUAOB  JIAHABIIICH,
«OKoJIoTHYECKOe BUI000pa3oBaHre BHUAOB cHHUL, «[lomummounsl pacrenuit», «KamycTHo-
peaeUHBIA THOPUITY.

O6GopynoBanue: repdapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydelsia MTHUIl U 3BEpeil C
OpUMEpaMHu Pa3JInYHbIX MPHUCIIOCOOJIEHHM, yydyena NTUI U 3Bepeil pa3HbIX BHUJOB, repbdapuu
pacTeHHi OJIN3KUX BUI0B, 00Pa30BaBLIMXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas paGoTa «BpIsBlIeHIEe H3MEHUYNBOCTH y 0COOEH OJJHOrO BUIa».

JlaGopaTtopnas pabora «lIpucrnocobieHust OpraHusMOB W HUX OTHOCHTEJbHas
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.

Tema 3. Makpo3Bo/ilonus M €€ pe3yJbTaThl

MeTtobl u3yueHus: MaKposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIMH.
[Tepexonnbie GopMbl U PUIIOTEHETUYECKHE PSIJIBI OPIaHU3MOB.

buoreorpaguueckue Metoasl u3zydeHus sBomouud. CpaBHeHue ¢uopsl U (ayHbI
MaTEepHKOB U OCTpPOBOB. bruoreorpapuyeckue obnactu 3emiau. BUabl-3HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOrHYecKre METOJbl M3YyYEHHs HBOJIOLMH.
I'eHeTnyecKME MEXAHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMS JBOJIOLMOHHBIX HOBILECTB.
["'oMonornyHble ¥ aHAIOrMYHbIE OpraHbl. PyauMeHTapHble opranbl U aTaBu3Mbl. MoJeKynspHO-
reHeTUYeCcKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl HM3YyUEHHUS  HBOJIOLHUU.
["'omonornunsie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPpOMOCOMHBIE MYTaIlM1 U IBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (TpaBWjia)  3BOJNIOUMHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTumocTsb 3BoIOLUHN. AanTuBHAas paauanys. HepaBHOMEpPHOCTb TEMIIOB HBOIIOIHH.

JleMoHCTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouep, 3. I'ekkensb.

Tabmuipl u cxembl: «OUITOTEHETHYSCKUN PSJ JIOMIAAN», «APXEONTEPUKCY, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HawambHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS O3BOHOYHBIX KUBOTHBIX», «[ 'OMOJIOTHYHBIE U aHAJIOTUYHBIE OPTaHbl», «PyIUMEHThI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEKa M IIMMIIAH3e», «lJ1aBHbIE HampaBJIEeHUS
3BOIOLUMNY, «OO0I111e 3aKOHOMEPHOCTH HBOJIFOLIHM.
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OO6opynoBaHue: KOJJIEKIMH, TIepOapuu, MYJSKM HMCKOINAeMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PyIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUICKLUU
HACEKOMBIX.

Tema 4. IIponcxosxnaeHue u pa3BuTHe JKU3HU HA 3emJie

Hayunple TUmoTe3sl MPOMCXOXKACHUS XU3HK Ha 3emie. AOHUOreHe3 U MaHCIEPMHUS.
JloHayuHblE TPEICTaBICHUSI O 3apOXKACHUU JKU3HMU (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHUs )KU3HU U €€ onposepkeHue onbitaMu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TponcxosxaeHne Ku3HU U acCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [InanerapHas (reonoruyeckas) 3BOJIOLUS.
XuMmHuuecKkasi 3BOJIONMS. AOMOreHHBIH CHUHTE3 OPraHMYECKHX BELIECTB W3 HEOPraHUYECKHUX.
OnpiT C. Mwmepa u I'. FOpu. O6pa3oBanue mosmmMmepoB U3 MoHoMepoB. KoariepBarHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OympoHa J[x. XonnmeitHa, reHerndeckas rumnoresa I
Ménnepa. Pudosumsl (T. Yek) u runoresa «mupa PHK» V. I'mibepra. @opmupoBanne MeMOpax
Y BO3HUKHOBEHUE MPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3yueHus. lckormaemble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJIOTHAsE  TE€OXPOHOJIOTHMSL.
['eoxpoHoIOrMUecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HauvanpHple 3Tanbl opraHuyeckoil sBosonuu. IlosiBieHne M 3BONIONUSA NEPBBIX KIETOK.
Opomonnss MeTtabonu3Mma. Bo3HukHOBeHHMe mnepBbIX 3kocucTeM. CoBpeMEeHHblE MUKpPOOHBIE
OMOIIEHKM KakK aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [Ipokapuorsl u
9YKapuOTBHI.

[TpoucxoxaeHue sykapuoT (cuMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOKACHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  IPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMHU BBICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pacTEHHUH.
Brixon pacrenuii Ha cynry. [losiBneHue crnopoBbeIX paCTEHMI U 3aBO€BaHUE MU Ccyllu. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tamlbl 3BONIONMU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX TUIOB. lepBbie X0opaoBbIE
’KUBOTHBIE. JKU3Hb B BOJ/IE. DBOJIIOIMS MMO3BOHOYHBIX. [Iporcxoxkaenre aMmpuOuil U penTInii.
[Mpoucxoxaenne miekonuTaronux W nTUI. [lpuHIMn kioueBoro apomopdoza. OcBoeHUe
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U NEPUOAAM: apXeH, MPOTEpPO30H, AIEC030i, ME3030H,
KaifHo301. O0111ast XapaKTepUCTHKa KJIMMaTa U reoJ0rMuecKux npoueccos. [losBnenue u pacuser
XapaKTEpHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHMS W BIMSHHE HA Ta30BbI COCTaB
aTMochepsl.

MaccoBble BBIMUpPAHUS — DKOJOTMYECKHE KpU3UCHI Iponutoro. IlpuuuHel U cnencTBust
MaccoBbIX BbIMHUpaHHUil. COBpeMEHHBIH 3KOJIOTHMUECKUN KpusHc, ero ocodeHHoctu. [Tpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHmdyeckoro mupa. [IpuHIUMNBI KjIaccuPUKaUU OPraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpan U
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[Toptpetsr: ®@. Penn, JI. Cnannanuanu, JI. ITactep, M. U. MeunukoB, A. Y. Onapun, JIx.
Xonpgewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Penu», «Cxema onbita JI. [TacTepa mo u3ydeHUIo
camo3apoxkJeHust xu3zHm», «Cxema omnbita C. Muiiepa, I'. FOpu», «OTansl HeopraHuuecKon
’BOIIOLIMNY, «['eoxpoHooruueckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM 3BOIIOLUNY,
«Cxema 00pa3oBaHUs DYKAPUOT MMyTEM CUMOHOTreHe3ay, «Crucrema )KuBOi mpupo by, «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuid», «PuHHOPUTB, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokjeTounbsle  Bogopociany, «Mxu», «llanopotHuku», «l'010ceMeHHBIE paCTECHUSY,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOIO MHUPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctusie», «llmockue yepBu», «HineHucroHoruey,
«Pw10BI», «3eMHOBOAHBIEY, «lIpecmbikaromuecs», «lItutby, «Maekonurawmuey, «Pa3Butue
JKU3HU B apXEUCKOM 3pe», «Pa3BuUTHE XHU3HM B NPOTEPO30MCKOU 3pe», «Pa3Burhe XU3HH B
IIaJIC030MCKOM dpe», «Pa3BUTHE KU3HHA B ME3030MCKOU 3pe», «Pa3sBUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMEHHas CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBanue: TepOapu pacTEHUW Pa3TUYHBIX OTIEIOB, KOJJICKIIMM HACEKOMBIX,
BJIQXKHBIE MpernapaThl >XKHUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMM HUTJIOKOXKHUX, CKEIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yydeja MNTHUIl U 3BEpei, KOJIEKIMH OKaMEHEJIOCTEH, IOJIe3HBIX
HCKOMAeMbIX, MYJIS)KA OPTAaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa snaGopartopHasi padora «MonenupoBanue onbiToB Muniepa—tOpu mo
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCIMHEHHUI B TIEPBUYHOM aTMOChepe.

Jladboparopnasi pabora «/3ydyeHne M ONUCAHWE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOB.

IMpakTnyeckas padora «3yuenne 0coOEHHOCTEH CTPOCHUS PACTCHUN PA3HBIX OTIIEIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHNUS TO3BOHOYHBIX HKHUBOTHBIX.

Tema S. IIpoucxoxkaenue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpONOI0rul. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEACTABICHUN O NPOMCXOXKJIECHUHM 4YEIOBEKa. PenurunosHesle BO33pEeHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonctBo  uenoBeka € JKUBOTHBIMHU. (CuHcTeMaTHUeCKOe TOJIOKEHHE 4YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHUecKue,
AMOpHOTIOTHYECKHEe, (U3HOIOTO-OMOXUMUYECKHE, ToBeAeHuUeckre. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpIMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBmxkynue cuiibl ((hakTopbl) aHTPOIIOTeHe3a: OMoJIornYecKue, couuanbible. COOTHOLICHHE
OMOJIOTYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTeHE3E.

OcHOBHBIE CTaJMM aHTpoIIOreHe3a. PanHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIBI) U
paHHHE TOHTHIbI — OOIIHME MPEIKN YeIOBEKOOOpa3HbIX 00€3bsH U JI0Je. ABCTPaIONUTEKH —
JIBYHOTHE MpEnKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHS Opyauil Tpynaa. YenoBek
NPSIMOXOJIALINM 1 TepBbIN BBIXOJ JtoJiel 3a mpeaensl Adpuku. Yenosek reiinensOeprckuii —
001Inii MpeoK HeaHAePTaTbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBek HeaHepTaIbCKU
KaK BHJ JIOAECH XOJOIHOro KiIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THUIIA, JIEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenerrka u najieoreHOMUKa.
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OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSLUSAX 4YellOBEKa.
Myranuonsslit porecc U noaumMopdusm. [lomymnsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYJSIIUAX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue packl. [lonarue o pace. bonbiine pacel: eBporieouaHas (eBpasuiickasi),
aBCTPAJIO-HErPOMIHAsA (SKBAaTOpHAJIbHAsA), MOHIOJION/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IyTH paccelieHusT 4YesoBeKka 1o IulaHere. EauHcTBO yenoBedyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKpY KaroIIen
cpensl. Bnusiaue reorpaduyeckoil cpenpl u apedda reHoB Ha MOPQOJIOTHUIO U (DU3HOIOTHIO
YeJ0BeKa.

MexaucuuruinHapaple  MeToAbl B (pu3nyeckoil (OMOJOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMs M MAaJCOAHTPONOJIOTHSl  YEJIOBEUECKHX  HOMYJISLUU.
buocouuanbHple  MccineAOBaHHMA ~— OPUPOJBI  denoBeka.  VccinepoBaHuMe — KO3BOJIIOLUU
OHMOJOrN4YECKOro U COLMAIBHOIO B YEJIOBEKE.

JleMoOHCTpaL U

IToptpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuipr uw  cxembl: «MeToasl  aHTPOMONOTUMY», «[ ONIOBHOW MO3r  4eJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4elloBeKa U CKeNeT IIMMIaH3e», «PyauMeHThl u
aTaBU3MbD», «JIBWXKyIIME CHUJIBl aAHTPOIOreHe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanionurek», «HenoBek ymenbiii», «HenoBek npAaMoxoaauminy, «JleHUCOBCKUM 4eI0BEK»
«Heanpepranbiup», «KpomanboHIb», «lIpenku denmoBeka», «IOTambl 3BOJIOLUU YEIOBEKAY,
«Pace1 uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MATEPUAIbHON KYJIbTYpbl IPEIKOB
YeloBeka, penpoaykiun (pororpaduun) KapTUH ¢ MEPOIOTUICCKIMH U OMOJICHCKUMH CIOKETaMU
INPOMCXOXKAEHUS YeJoBeKa, (oTorpapmu HAXOJOK HMCKONAeMbIX OCTATKOB YEJIOBEKa, CKEJEeT
4eJI0BEKa, MOJIEb Yeperna 4YeJoBeKa U depena IIMMIIAH3€, MOJENb KUCTH 4YelOBEeKa M KHUCTU
LIMMITaH3€, MOJEIIN TOPCA MIPEIKOB YEIOBEKA.

JlaGopaTtopnas pabora «M3yueHne o0cOOEHHOCTEM CTpPOEHMsI CKeJeTa 4YeJoBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3K0JOTHYECKUX aJaNTallUi YeTOBEKay.

Tema 6. JK0J10THs1 — HAYKA 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPTraHU3MEeHHbIX
CHCTEM C OKpY Kawouei cpenoit

3apokaeHue W pas3BUTHE 3Kojoruu B Tpyaax A. I'ymOonbara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl m 3amaum skonoruu. CBsi3b
DKOJIOTHH C IPYTUMU HayKaMH.

Mertoap! skonoruu. IloneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 3KOJOTMU: HMPUPOIHbBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarollel Cpebl: JOKaJIbHbIH,
PETHOHANILHBIN U TJI00ATLHBIH.

3HaueHUe SKOJOTMYECKHX 3HAHUM IS 4YeloBeKa. DKOJIOrMYecKOoe MHPOBO33pPEHHE Kak
OCHOBa CBf3€H YeJIoBEYeCTBA C MNpUpoaod. POpMHUpPOBAHHE SKOJOTHYECKOW KYJIbTYypbl M
HKOJIOTMYECKOI TPaMOTHOCTH HACEJICHUSI.

JleMoOHCTpan U
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[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumer 1 cxembl: «Pasnmensl dKoaoruny, «Metoasl dkoaoruny, «Cxema MOHUTOPHHTA
OKPYKarOIIEH CpebD».

JlabopaTopnasi paGora «l3yueHne METO10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonornyeckne (akTopel M 3aKOHOMEpHOCTH uX JeiictBua.  Kiaccudukanus
9KOJIOTHYECKUX  (akTopoB:  aOuoTHueckue, OWOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux daktopos. [IpaBmno muaumyma (K. Llnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJorHUeckuii dakrop. [lelicTBUe pa3HBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M KUBOTHBIX I10
OTHOIIIECHHUIO K cBeTy. CUrHaibHas pojb cBeTa. @oToneproiu3m.

Temmepatypa Kak dKojorumdeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHHU3MBIL
[ToliknioTepMHBIE U TOMOMOTEPMHBIC OPTaHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonoruueckuii ¢akrop. [IpucnocobneHus pacTreHuid K MOAIEPKAHUIO
BojHOro Oamanca. Knaccudukanus pacteHuii mo OTHOLIEHHIO K Boje. I[lpucnocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJIHOTO PEXHUMa.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, I[OYBEHHAs, TTyOWHHAas
MOJMOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOEHHOCTH CpeJ OOMTaHus
opranu3moB. [IpucrocobieHuss OpraHu3MoB K )KU3HU B pa3HbIX cpeaax.

buonornueckue putmbl. Buennue u BHyTpeHHne puTMbl. CYyTOYHBIE U TOJAMYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Kuzuennsie ¢opmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. XKuzHeHHbie GOpMBI
pacTeHuM: JaepeBbsl, KYCTapHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJIHOJIETHHE TpPAaBBI.
KuzneHHsle (GOpPMBI JKUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS M 00pa3a KU3HHU.

buotnueckne  Qaxtopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepaius, MyTyajiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONMHUYECKUE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aWMOJEHCTBUN MJis CYIECTBOBAHMS
OpraHu3MoB B cpesie ooutanus. [IpMHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpanun

Tabmuiel ¥ cxeMbl: «IKonoruueckue GpakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUECKUE
TPYIIIBI dKUBOTHBIX MO OTHOIIEHUIO K CBETY», « T €IIOKPOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHbBIE
KUBOTHBIEY», «DU3NOIIOTUYECKUE aJanTalll XUBOTHBIX», «Cpeabl OOWTaHUS OPTraHU3MOBY,
«buonoruyeckue putMe», «KusHeHHble GOpMbI pacTeHui», « Ku3HeHHbIe POPMBI )KUBOTHBIXY,
«IKOCHCTEMA IHUPOKOIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOWHOIO Jieca», «llemu nuraHwusy,
«XumanaectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanm3m.

O6opynoBanue: repbapuu pacTeHU M JKUBOTHBIX, HPHUCIOCOOJIEHHBIX K BIHUSHUIO
pPa3IMYHBIX  JKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBBIHOCIHBBIE KOMHATHBIC
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pacteHus, repOapuu 1 KOJUIEKIIUHU TETJIOM00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMUMBLIX PaCTECHUIH,
yyyesna MNTULl U 3Bepel, repbapuu pacTeHMid, OTHOcAIUXcS K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYIIT, KOJUICKITMH KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpemax, TepOapuM M KOJUICKIMHM PACTeHUH W JKUBOTHBIX, OONAJAOIIUX YepTaMu
MPHUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUU JKU3HH, TepOapuul U KOJUICKIIUU
pacTeHU M KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH YKHBOTHBIX, YIaCTBYIOIINX B
Pa3IMYHBIX OMOTUYECKHIX B3aMMOCHCTBHSIX.

JladopaTopHasi padora «BrIsBiIeHHE MPUCTTIOCOOICHU OPTaHU3MOB K BIIUSTHUIO CBETaY.

Jladoparopnasi paGora «BbISBICHHE TMPHUCIOCOOJICHUNH OPraHU3MOB K BIIMSHHIO
TEMIIEpaTypbI».

JladoparopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUSY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

DKOJIOTHYECKUE XapaKTePUCTUKH monyisinuu. [lomymnsiusa kak OuMosiorudeckas cucTema.
Ponp HeomHOpOMHOCTH Cpenbl, QU3HUYECKUX OaphepoB M OCOOECHHOCTEH OWOJIOTUH BHIIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYpHI Momysanuid. OCHOBHbIE MOKA3aTeNN MOMYIISIIHN:
YUCJIIEHHOCTh, IJIOTHOCTh, BO3pAacTHAas U IOJOBas CTPYKTYypa, POXKIAAeMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

DKoJloruyeckasl CTpykTypa nonyaauud. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamuka
NoNyJIsAUUU U €€ perynsius. buornueckuil moTeHMan nonyasiuuu. MoienupoBaHue TUHAMUKA
nonymsiuun. Kpussie pocta uuciaeHHoctu mnonyisuud. Kpuseie BbDKHMBaHMs. Perymsius
YUCIICHHOCTH TOMYJISAIHA: POJb (PAKTOPOB, 3aBUCIINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTue 00 »SKonorMueckod Huiie Buga. MecrooOutanue. MHoromepHas MOJEThb
skosornyeckor HumM Jx.M. Xartunncona. Pazmepsl skosiornyeckoi Huu. [loreHunansHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomymsiui. Apeanbl BUAOB. BHIBI M HUX >KM3HEHHBIE CTpaTErwH.
DKOJIOTUYECKUE HKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJIEHUSI W MUTpAlMil >KUBOTHBIX. buojgornueckue WHBa3HHU
Yy>KEPOJHBIX BUIOB.

JleMoOHCTpaL U

IToptper: Ix. Y. XarunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKHUE XapaKTePUCTUKU MOonyasuny, «lIpoctpancTBenHas
CTPYKTypa mnonyiasiuuu», «Bo3pacTHble nupamMuasl HOMysuuu», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4YHbIMU OpraHuzMamu», «Mojens skonornueckod wumm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOdapuu pacTeHUM, KOJIEKINN )KUBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOaeHust CEMsSH paCTEHUN K PACCETICHUIOY.

Tema 9. Jkos0rus cood1IeCTB. IKOJOTHYeCKHE CUCTEMBI.

CooOuiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OuoreHo3e.
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DOxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKIHOHAIbHBIC OJIOKH
OpraHU3MOB B JKOCHUCTEME: MHPOAYLEHTbI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. Abuorndyeckue O10KK dKocucTeM. [10UBBI U WUJIBI B KOCHCTEMAX.
KpyroBopor BemecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHOBHBIE MTOKa3aTeNIN SKOCUCTeMbI. bromacca n mpoayKius. DKOJIOTHYECKHE MTUPAMUIBI
quces1, OnomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEpPHBIE CMEHbI COOOIIECTB — CyKleccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUM M HX
OPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KimMakcHoe —cooOuiecTBo.
buopasHoobpasue u noaHoTa KPyroBopoTa BEIIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOcuUcmembl 03€p U peK. IDKocucmemvl Mopeu U OKeaHos.
Ixocucmemvl MyHOp, 1€c08, cmenell, NyCMvlHb.

AHTpOTIOTEHHBIE  SKOCHCTEMBL. ATpOdKOCHCTeMa. ArpomeHo3. Pasmuums wMexay
AQHTPOIIOTEHHBIMHU U IPUPOAHBIMH SKOCHCTEMaMH.

Yp6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buomornueckoe #  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
Ponv kackaonoeo agpghexma u 6udos-30ughuxamopos (knrouesvix 6ud08) 8 GYHKYUUOHUPOBAHUU
akocucmem. TlepeHOC PHEPTUM M BEIIECTB MEXAY CMEKHBIMH KOCHCTEMaMH. YCTOHYHMBOCTB
OpPraHW3MOB, TOMYJSIUA W OSKOCHCTEM B YCIOBHAX €CTECTBEHHBIX W aHTPONOTCHHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeusi  3aepsA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmausi. MeToqoNoTus MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCHUCTEM.

JleMoHCTpanun

[Toprper: A. JIxk. Tencnu.

Tabmune! u cxeMmbl: «CTpykTypa OHOLIEHO3a», «DKOCHUCTEMA IMIMPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIHMOHATBHBIE TPYNIBI OPTaHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B dKkocucteme», «llemm mwmTaHuMs (macTOWINHAS, JETPUTHAS)»,
«DKOJIOTHYECKas MMPaMUIa YHCeT», « IKOJIOTHYECKas mrupamMuia OnoMacce», «IKOJIOTHIECKas
nupamuia sHeprun», «Oodpazosanue 0onotay, «Ilepsuunas cykueccus», «BoccranoBnenue ieca
1ocJje noxkapay, «JKocucTemMa o3epay, «ArpoueHos», «KpyroBopoT BeLIecTB U OTOK SHEPTUH B
arporeHose», «IIpumepsl ypoosKocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJJIEKIUM HACEKOMBIX, 4Yydejia INTHUI U 3BEpeH,
repOapuu KyJIbTYPHBIX H AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenue u onucanue ypOo3K0CUCTEMBI.

Jladoparopnasi pa6ora «/3yuenue pasHOOOpa3usi MEJIKMX TTOYBCHHBIX YWICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX ).

IKCKypeusi «IKCKypcHs B TUIWYHBIN OHoreoneHo3 (B ayOpaBy, Oepe3HsK, €lIbHUK, Ha
CYXOIOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».
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Tema 10. buocdepa — riodanbHasi IKOCHCTEMA

buocdepa — obmennanerapHas 00ojgoyka 3eMiM, IJle CYIIECTBYET WM CYIIECTBOBaJia
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3tocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6mactu 6nocheps! u e€ cocras. JKuboe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH CyiecTBoBaHus Onochepsl. OcobeHHOCTH Onochephl Kak TiIo0anbHON
skocucTembl. JluHammyeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOTre0OXMMHUYECKUE IUKIIBI (YTIepo/a, a30Ta). PUTMUYHOCTD sBNICHHI B 6uocdepe.

3onanbHOCTh 6uOCchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYH/APA, XBOHHBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEH, CaBaHHbI, IyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOpBs. KitMMar, pacTuTeNbHbBIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOI0 MOTEHIMaNa U OnochepHbIX
(GyHKIMHA.

JleMoOHCTpaL U

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

Tabmuubt u cxemsl: «I'eocdepsr 3emnu», «KpyroBopor a3ora B npupone», «KpyroBopor
yriaepojaa B mpupojae», «Kpyrosopot kucnopona B mpupoe», «KpyroBopot Bojbl B IPUPOIEH,
«OcHOBHBIE OMOMBI cynY, «Knmumatudeckue nosica 3emnn», «Tynapay, «Taiiray, «CMenaHHbIN
necy, «llupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «[lycTeiHsy, «Tponudeckuii nec.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYsKaOIIas cpeaa

DKOJIOTHYECKHEe KPH3UChl W WX MpHYMHBL BosneiicTBue uenoBeka Ha Owmocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHne BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenne noussl. OxpaHa IMOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpONOreHHOoe BO3/IeHCTBHE HA PACTUTENBHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBLHOIO
U JKMBOTHOrO MMpa. OCHOBHbIE MNPUHLMIBI OXpaHbl Npupoisl. KpacHele knHuru. Ocob6o
oxpansiemble npupoanbie Teppuropun (OOIIT). borannueckue caabl U 300J0TMUECKUE MAPKH.

OCHOBHBIE IPUHIUIBI YCTOWYMBOIO Pa3BUTHs YeJIOBeUYeCTBA U MpUpoabl. PannoHamsHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJI00aJBHBIX IKOJOTHYECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIE ITOCIIE/ICTBUSI.

PazBuTtne MeTONOB MOHHTOpPHHTA Ppa3BHTHS OINACHBIX TEXHOTEHHBIX ITPOIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocoepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpaszue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeabUIUMayuy IKOCUCmem 1 cnoco608 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHvix 5KOCUCTIEM.

JleMoOHCTpaL UK

Tabmumpl W cxeMmbl: <«3arps3HeHue atMochepbl», «3arps3HEHHE TUIPOCPEPH»,
«3arps3HeHne nouBbh», «[lapHUKOBBIN 3P PerT», «Oco00 oXpaHseMble TPUPOAHBIE TEPPUTOPUNY,
«Mopenu ynpaBisieMoro Mupa.

Ob6opynoBanue: pororpaduu oxpaHsieMbIX pacTeHU 1 )KUBOTHBIX KpacHoli kuuru Poccuiickoit
®enepanun, KpacHoi KHUIM permoHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

B cTpyKkType JAMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTPaMMBbI 1O OMOJOTHUU BBIJCICHBI
CIIEyIOIIME  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHHUI JIMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
cBOEH JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJIOTHMYECKOHW  KYIBTYpHI,
CnOCcoOHOCMU CMAUMb U U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpa3BUTHUA, Pa3BUTUA BHyTpeHHefI MMO3UIUK JIMYHOCTHU, ITaTPUOTU3MA U
YBAXXEHUSA K 3aKOHY W IIPAaBOIOPSAKY, YEIOBEKY TpyZa U CTaplIeMy IIOKOJIEHUIO, B3aHUMHOIO
YBAXCHMU, 6€p€)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HaCJICOIUrO u Tpaauuusam
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHsS y4eOHOTO npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHarolUXcsi pyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacuIiipeHne XKU3HEHHOTO OIbITa U ONbITA ACSITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW TO3UIMM  OOYyYaroImerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TMO3HMIIMI0O TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
BSaI/IMO,Z[eI\/’ICTBI/IH J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$[MI/I, KYJIBTYPHBIMHU IEHHOCTAMU U COLIMAJIbHBIM
MOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBIIIOJHEHUS YUeOHBIX,
MIO3HABATENIBHBIX W UCCIIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PonMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE OMOJIOTHH,
MOHUMAHUS 3HAYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB TMPUPOJbI, B JKHU3HU 4YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyans0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOT0O HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHSI, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPO/BI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 30POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3nyeckas aKTHBHOCTh), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M JKU3HU JIFOJICH;

OCO3HAHWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIUEK (YHMOTPEOJICHHUS aTKOTOJIs,
HapKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPY0JI00ueE;
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TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTHYECKON M COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJHATH TAKYIO IEATEIbHOCTD;

UHTEpEC K Pa3IUYHbIM chepaM MpodhecCHOHAIBHONW NEATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
YKU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHNUS;

MOBBILICHHE YPOBHS SKOJOTHYECKONW KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIIel Cpeibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MTPOo0IJIeM U IMyTel X pelleHUS;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU PEIIEHUU NPOOJEM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIb30BAHUEM (COOIIIO/IEHNE
IpaBWJI TOBEJIEHUS B INPHUPOJAE, HANpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUsITHE NEHCTBUI, MPUHOCSIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUAJIbHOM IPAKTUKE, TFOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOIO Ha JAMajlore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPULICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE crenupuKy OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiau B (HOpMHUPOBAHHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LMBUIM3ALMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuatb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MOMCKA IyTeH BBIX0JA U3 II100AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KAaK COCTaBHOW 4YacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu ONOIOTHH;
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IOHUMaHHME CYUIHOCTH METOJOB IO3HAHHUSA, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJy4aeMble 3HAHUS JJI aHalIW3a M OObBACHEHMs SBJICHUH
OKPYKAIOIIET0 MHUpPa W MPOUCXOIANIMX B HEM H3MEHEHHUU, YMEHHE JellaTh OOOCHOBAHHBIC
3aKIIIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOHIMXCA OAaHHBIX C LCJIbIO IMOJTYYCHHA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITETIBHO MHCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS PELICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAllHUAX,

OCO3HaHME LIEHHOCTU HAayYHOW JAEATE]IbHOCTH, FOTOBHOCTh OCYLLECTBIATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEpPHIBHOMY OOPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAaHMM MO OHOJOIMM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHUsS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA MEXAUCHUIUIMHAPHBIE
(MexnpenMeTHbIe) OOLIeHayUHble IOHATHS, OTPAXKAIOLIIE LETOCTHOCTh HAYYHOH KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEJOBaHUE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JIPYrue); YHUBEpCaJIbHBIE
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (YHKIMOHAIHLHONH T'PAMOTHOCTH M COIMAIBHOH KOMIIETCHIIMH OOYyYaroIInuXxcs;
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJILHON ITPaKTHKE.

B pesynbrare u3yueHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obOpa3oBaHUsA Yy
oOyuaromierocsi 0yayT copMupoBaHbl MO3HABaTeIbHbIE YHUBEpCalbHble ydeOHbIE NEHCTBHS,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JIEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbIE
yueOHbIe AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MeranpenmeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CpEIHEro oOIero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHHBEPCAJIbLHBIMU Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a30BbIe JJOTHYECKHE [eifiCTBHSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN TPUEMBI JJOTMYECKOT0 MBILIUIEHHUS (aHaJIn3a, CHHTE3a,
CpaBHEHHUA, KiIaccU(PpUKAIMKH, OOOOIIEHUS), PACKPHIBATH CMBICT OHOJOTHYECKUX TOHSATUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMH IMOHATUSAMU);

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSIMU;
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UCIOJIb30BaTh OMOJIOTHMYECKUE MOHITHUS Uil OObsACHEHUs (AKTOB M SBIEHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYCCKUC PACCYKACHUSA (I/IHI[YKTI/IBHLIG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PaCCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKJIIOYCHUS,

MNPUMCHATH CXCMHO-MOJCIIbHBIC CPCACTBA I MPCACTABIICHUA CYHICCTBCHHBIX CBsI3el U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKKEe MPOTUBOPEUHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3palaThIBaTh IUIaH pEUIeHHs TPOOJIEeMbl C YUETOM aHAIN3a UMEIOUINXCA MaTeprualbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLCHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBHUSIX pPEAJbHOr0, BHUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3sBUBaTh KPECATUBHOC MBIIIJICHUEC ITPU PCUHICHUHN KM3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpobaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METO/I0B
pellIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIB30BAaTh Pa3JIUMYHBIC BHUIAbI ACATCIBHOCTH I10 IIOJYYCHHIO HOBOT'O 3HAHUA, €ro
UHTEPIpETaln, NMPEOOPa30BaHUI0O U MPUMEHEHHUIO B YUEOHBIX CHUTYallHiX, B TOM YHUCIE TPU
CO3JaHun y‘IC6HI)IX " COLMAJIBHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAI€Th HAYYHOU TEPMHUHOJIOTHUEH, KIIFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpPOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELICHNUS,

AHAJIM3UPOBATH IMMOJIYYCHHBIC B XOJ€C PCHICHUSA 3a1a4r PE3YJIbTAaThbl, KPUTUICCKU OLICHUBATDH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE U3MCHCHUC B HOBLIX YCJIOBUAX,

JaBaTh OICHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/I06peTéHHBII>'I OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO CPey;

yMETh TEpPEHOCUTh 3HaHWS B  [O3HABATENbHYI0O U  MPAKTUYECKyl0  o0yactu
KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00J1acTell;

BBIZIBUT'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTaBUTH
poOJIEMBI U 337291, JOIMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHMUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHKAX HH(OpMamuu (TeKcTe y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
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0azax gaHHbIX, B UHTepHeTre), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIMYHBIX BUIOB U (QOpPM
MIPEICTABIICHMS], KDUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
Oouonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YUEOHBIX 3a/1a4;

NpHOOpPETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BaHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KauecTBE CpeAcTBa Ipu paboTe ¢ OHOIOrHYEecKOid
uH(popMalel: NPUMEHITh XUMUYECKue, GU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHUS W 3alUTHl  HHPOpMAIMK, HHOOPMAIIMOHHOMI
0€30MacHOCTH JINYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSAMM:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHANIOre
WIH JUCKYCCUU TIO CYIIECTBY 0OCYyXIaeMoil TeMbl (YyMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI NpeajgaraéMou 3aJayd, Y4HUTbIBaTb WHTEPEChl U
COIIACOBAHHOCTH MMO3ULUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeEBepOAJbHBIE CPEACTBA OOMICHHsS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHUSI KOH(DJIMKTHBIX CUTYAIMi, yMETh CMATYaTh KOH(DIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIOCOOaMU OOINEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTHUX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHHE K COOECEHUKY U B KOPPEKTHOH (opme
bopMyIUpOBaTH CBOM BO3PAXKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYAIBHON pabOTHI MpH
pelieHny OMOoJ0THYeCcKOr poOsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHUSI I'PYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4J€Ha KOJIEKTUBA;

MPUHUMATh LEJTU COBMECTHOM JESTeNbHOCTH, OpPraHW30BBIBATH M KOOPJAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACIPEAEIIATE POJIU C YYETOM MHEHHMN
Y4aCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 Y4aCTHHKA KOMaH/bl B OOLIUHN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE MPOEKTHI, OIICHWBATh HJACH C TO3WIIMHM HOBHU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKON 3HAUUMOCTH;
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OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHMBEPCAJbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

1) camoopranu3amnus:

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

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUU LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IOCTYIKAX II0 OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKarOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTABJIATH ILIAH PELICHUs IPOOIEMBI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

J1aBaTh OLEHKY HOBBIM CUTYalLlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIUIMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE Ceds1 U IPYruX:

NPUHUMATH ceOsl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPH aHAJIU3E PE3YyIbTaTOB JEITEIBHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOEHUS cojepkKaHHs ydeOHoro mpeamera «buonorus» Ha
yrayOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha o0ecriedeHne MpoPuIbHOTO 00yIeHHST 00yUYarOuXCs
6uonorun. OHU BKJIIOYAIOT: crienupudeckue st OMOJI0TUN HayuHble 3HAHUS, YMEHUS U CIIOCOObI
JEMCTBU TI0 OCBOCHHUIO, MHTEPIIPETAMU U TIPeoOpa30BaHUIO 3HAHUH, BHUIBI NESTEIHLHOCTH TI0
MOJTYYCHUIO0 HOBBIX 3HAHWHA M WX MPHUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a TaKKE B PEAbHBIX
KU3HEHHBIX cUTyauusx. [IpemMeTHblie pe3ynbTaThl IPeACTABICHbI 10 FOJJaM U3Y4eHUs.
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[TpenmerHble pe3yabTaThl OCBOCHUA yueOHOr0 npeamera «buonorus» B 10 knacce 10IAKHbI
OTpakaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OUOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(opMHpPOBaHNH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB IPUPOBI U PELICHUN
po0JIeM PallMOHAIIBHOTO IPUPOIOINOIb30BaHMSI, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIAJICHUE CHCTEMOW OWOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJAraroIue
Ouosornyeckue TEPMHHbI M IMOHATUSA (KHU3Hb, KJIETKA, OpraHU3M, MeTaboJIM3M, FOMEeocTas,
CaMOpEryJisiliis, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopuu (kimerounas Tteopus 1. IlIBamna, M. IlIneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NIEPBOIO MOKOJIEHMSI, pacIIEIJICHUs, YUCTOTHI FraMeT, HE3aBUCUMOro HacyieqoBanus I'. Menpens,
FOMOJIOTMUECKUX pSAJOB B HaciencTBeHHOW wusMeHunBocth H. WM. BaBuiosa), npuHUums
(KOMILJIEMEHTApHOCTH);

BJIaJICHME OCHOBHBIMH METO/JaMHU HaY4YHOT'O IO3HAHU, UCHOJIb3YEMBIX B OMOJIOIMYECKHX
UCCIICIOBAaHMSIX JKUBBIX O0OBEKTOB (OMMCaHUE, U3MEPEHHUE, HAOII0ACHNE, SKCIIEPUMEHT);

YMEHUE BBLACIATh CYLIECTBEHHbIC NPU3HAKU: BUPYCOB, KJIETOK NMPOKAPUOT M 3yKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUM, JKUBOTHBIX, YEIOBEKa,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaX pacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJOrMYECKUX MPOLECCOB: 0OMEHA BEUIECTB (METAa00IM3M), IPEBPALLEHUS SHEPTUU, OPOKEHUS,
aBTOTPOGHOTO U reTepoTPOGHOrO TUTIOB MUTAHMSL, POTOCHHTE3a M XEMOCUHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHA, Pa3MHOXKEHHS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHS TEHOB, IeTepo3uca,
UCKYCCTBEHHOI'O 0TOODPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OpPraHOMAAMU KJIETKH M UX (DYHKIUSAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX QYHKLUHUSAMH, MKy OpraHaMy U CUCTEMaMH OPTraHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJOBEKa M UX (QYHKIHUSAMH, MEXIy CHCTEMaMHU OPraHoOB U HX
GYHKIUAMH, MEXAY 3TanaMd OOMEHa BEIIEeCTB, dTalaMM KIJIETOYHOTO LMKJIA U KU3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOPUOHAJILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTUIOM U (pakTOpamMH cpebl OOUTaHMUS;

YMEHME BBIBIISATH OTIUYMUTEIbHBIE NPU3HAKHU JKMBBIX CHUCTEM, B TOM YHUCIIE PACTCHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME apIyMEHThI, OMOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs 10KA3aTeJIbCTBA POACTBA OPTraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL,

YMEHHE periaTh OMOJOTHUYECKHE 3aJa4l, BBISABIIATH IPUIMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJIETyeMbIMU OMOJIOTHYECKUMH TPOLIeCCaMU U SIBJICHUSIMH, JIeTaTh BBHIBOJBI U MPOTHO3bI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpaKTHUecKue paboThl, coOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;
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YMEHUE BBLIIBUIaThb THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIBHBIMUA CPEACTBAMH,
dbopMynupys 1eib UCCaeI0BaHus, aHAIM3UPOBATh MOYYEHHbIE PE3YNIbTAThl U JIEJIaTh BBIBOIBI;

YMEHHUE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTAaBIATH
MOJIy4YECHHBIE PE3Y/IbTAThl HA YUEHUUECKUX KOH(PEPEHIHIX;

YMEHUE OLICHUBAThH 3TUUYECKUE ACTIEKTHl COBPEMEHHBIX UCCIICAOBAHHUH B 00J1aCTH OMOJIOTUU
U MEIMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HAIpPAaBICHHOE H3MEHEHUE
TeHOMa M CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp Oyayleit mpodecCHOHaIbHOM JesITeIbHOCTH B
obnactu OHMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO35HCTBA, MHUILIEBON
MIPOMBIIIIICHHOCTH, YIITyOJISATh TO3HABATEIbHbIN HHTEPEC, HAIIPABJICHHBII HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu M MPOA0IDKEHHE ONOIOTHIECKOT0 00pa30BaHUs B OPraHU3aLUIX
cpeaHero npo¢eCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS YueOHOTo npenmMeta «buonorus» B 11 kaacce 1ONKHbBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKXKe B PELICHUU BOIPOCOB
paloHaIbHOTO MPUPOIONIONB30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIICHUS K PUPOJE,
o0LIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OuoJioruu;

YMEHHUE BIAJIETh CUCTEMOH OHMOJIOTMYECKHX 3HAHUI, KOTOpas BKIIIOYACT OMpPEICIICHUS U
NOHMMAHUE CYIIHOCTH OCHOBOIOJArarmolMX OHWOJOrMYEeCKUX TEPMHUHOB U TOHATHH (BHZ,
IKocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopusi sBoiouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HampaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTHYeckoro pasHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma 0. Jlubuxa,
HKOJIOTHUECKOM MUpaMUIbl SHEPTHH ), TUNoTe3bl (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHE BJIAJIETh OCHOBHBIMH METOJAMHM HAyYHOI'O IIO3HAHUSA, WCIOJIb3YEMBIMU B
OMOJIOTUYECKUX MCCIEAOBAHUSAX JKUBBIX OOBEKTOB U 3KOCHCTEM (OMHMCAHHUE, W3MEPEHUE,
Ha0JII0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS] U OLIEHKM aHTPOINOIEHHBIX W3MEHEHUU B
IIPUPOJE;

YMEHHUE BBIACTATh CYLUIECTBEHHbIE NPU3HAKU: BHJIOB, OHMOIEOIICHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIEro, MABMKYIIEIO U Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOOpa,
JIONATPUUECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TeHO(OH]] MOMYJISALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIlpaBJIECHUH HBOJIFOLIMH, KPYTOBOPOTA BEUIECTB U ITOTOKA YHEPTUU B IKOCHCTEMAX

YMEHHUE YCTAaHABIIMBATh B3aUMOCBSI3H MEXKy POLECCAMHU 3BOJIFOIUH, JIBHKYIIUMH CUIIAMHU
AQHTPONIOTEHE3a, KOMIIOHEHTAMM PAa3JIMYHBIX HKOCHUCTEM U MPHUCHOCOOJIEHUSIMU K HUM
OpraHU3MOB;
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YMEHHE BBISIBISATH OTIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTh BUJIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHUYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3EH
OpPTaHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIONINE apTyMEHTHI, OMOJIOTHYECKYI0O TEPMHUHOJIOTHIO U
CHMBOJIUKY [UJISl JIOKAa3aTelIbCTBA POACTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUSI MHOT000pa3usi BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOILI U
YeJI0BEYECTBA,

YMEHHE peliaTh OMOJIOTHUYECKHE 3a/Ja4l, BBISABIATH IPUINHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCJIETyeMbIMU OMOJIOTHYECKUMH IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE W MPAKTHYECKHE PaOOThI, COOIOMATh MPAaBWIIA MPHU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPSATH UX OSKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
bopMyIupys 1EeTb UCCIEA0OBaHMS, aHAIIM3UPOBATH MOJYUYCHHBIE PE3YJIbTATHI U JICJIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-HMCCIIENOBATEIbCKOW paboTe Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOIMMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, M MYOJIUYHO MPEACTABIATH
MOJTy4YEHHBIC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIIUX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUU O TMPOUCXOKIACHUM KHU3HU, UEIOBEKa U
YEJIOBEUECKUX pPac, O MPUYMHAX, TMOCJIEICTBHAX M CIOCO0ax MPeAOTBpaIleHUs TI00albHbBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OYAyIeH MpodecCHOHATBHON IEITeILHOCTH B
o0nacTu OMOJIOTUH, SKOJIOTHH, TPUPOIOTIONH30BAHUS, METUITNHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBON MPOMBINIICHHOCTH, YTIIyOIsTh MO3HABATEIHHBIN
WHTEpeC, HApaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOI0KEHUE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUSAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0Opa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHUE
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10 KJIACC
Nen/ HaunmeHoBaHue pa3iesioB U TeEM DjekTpoHHbie (HHPPOBbHIE)
g NPOrpamMMblI Konrpoan oOpa3oBaTe/IbHbIE Pecypchl
1 buosorus Kak KOMIUIEKCHAsI HayKa U KaK
4acTh COBpeMeHHOro odmiectna (1 4.) https://m.edso0.ru

2 JXXuBblie cucremMbl 1 uX usydeHue (2 4.) https://m.edsoo0.ru

3 buonorus kierku (2 4.) https://m.edso0.ru

4 Xumudeckast opranuzarys kiaetk (10 4.) 1 https://m.edsoo0.ru

5 Ctpoenue U GYHKIMU KICTKH (8 4.) 1 https://m.edsoo0.ru

6 OOMeH BelecTB U MpEeBpaIleHUE SHEPTHHU B 1 https://m.eds00.ru
kietke (9 4.)

7 HaCJ'IeI[CTBeHIfa}I uHopManus u 1 hitps://m.eds00.ru
peanu3anus e€ B kiietke (9 4.)

8 KusHeHHbIH HUKIT KIeTKH (6 4.) 1 https://m.edsoo.ru

9 Ctpoenue u QpyHKIMU Opranu3mMoB (17 4.) 1 https://m.edsoo.ru

10 za;;MHO)KeHI/Ie U pa3BUTHE OPraHu3MOB (8 hitps://m.eds00.ru

1 I'eHeTHKa — HayKa O HACJIEACTBEHHOCTH M 1 hitps://m.eds00.ru
W3MEHYMBOCTH OPTaHU3MOB (2 )

12 3akoHOMEpHOCTH HaceacTBeHHOCTH (10 4.) https://m.edsoo.ru

13 3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 4.) 1 https://m.edsoo.ru
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14 I'eneTuka yenoBeka (3 4.)

15 Cenekiust opranu3moB (44.)

https://m.edsoo.ru

https://m.edsoo.ru

BuoTtexHonorus u CHHTETUYECKass OMOIOTHS

16 (44)

https://m.edso0.ru

17 PeszepBHoe Bpems (1 4.)

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME
102 yaca

https://m.edsoo.ru
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https://m.edsoo.ru/
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11 KJIACC
N/ HaumeHoBaHue pasiesioB U TeM DaekTpoHHbIe (HH(POBBIE) 00pa3oBaTEIbHbIE
o /m
NPOrpaMMbl Kountpoan pecypchl
1 3apoxkaeHue vaamsnme SBOJIIOLIMOHHBIX hitps://m.eds00.ru
MPEJICTAaBICHUI B OMOJIOTHI
2 MHUKPOIBOJIIOIHS M €€ PE3YIIbTaThI 1 https://m.edsoo0.ru
3 MakpodBOIIONHS U €€ Pe3yIbTaThI 1 https://m.edsoo0.ru
4 ITpoUCX0XICHUE U Pa3BUTHE KU3HU Ha 5 hitps://m.eds00.ru
3emie
5 I[TpoKCXO03KIEHHE YeI0BEKa — AHTPOIIOreHE3 1 https://m.edsoo.ru
DKOJIOrUs — HayKa O B3aUMOOTHOLIEHUSIX
6 OpPraHM3MOB M HaJl OPraHU3MEHHBIX CHCTEM https://m.edso0.ru
C OKpY2Karolleu cpeaou
7 Opranusmbl 1 cpejia OOUTaHUs 1 https://m.edso0.ru
8 DKOJIOTHS BUIOB H MTOMYJISIINAN https://m.edsoo0.ru
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 9 hitps://m.edso0.ru
CHCTEMBI
10 Buocdepa — rmobanpHas SKocucTeMa https://m.edsoo.ru
11 YeoBeK U OKpYXKaIoOIIas cpesia 1 https://m.edsoo.ru
12 PesepBHOe Bpems https://m.edsoo0.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 9

102 vaca
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne 1.1.

Tema ypoka

buonorus Kkak KOMIIEKCHAs HayKa U KaK

40

KonTpoan

Jara

DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

1 https://m.edsoo.ru
4acTh COBPEMEHHOI'0 O0IIIeCTBA

2 JKuBbIe cuCTEMBI U UX CBOMCTBA https://m.edso0.ru

3 VpoBHEBas OpraHU3aIHs )KUBBIX CHCTEM https://m.edsoo.ru
HcTopus OTKPBITHS U U3YYEHUS KIIETKH.

4 p p v https://m.edsoo.ru
Kiterounas teopus
MeTo bl MOJICKYJISIPHOHN M KIICTOYHOM
ouonorun. [Ipaktudeckas padora
«M3yyeHne METONOB KJIETOYHOI OMOJIOrnu

5 ye A https://m.edsoo.ru
(xpomatorpadus, anexrpodopes,
g depeHnaIbHOe HEHTPUPYTHpOBaHUE,
TILIP)»

6 XUMHAUYECKUN COCTAB KIETKU https://m.edsoo0.ru
MuHepanbHbIE BENECTBA KIETKH, HX

7 P B https://m.edso0.ru
OuoJsIornYecKas poJib
OpraHnyeckre BEIIecTBa KIETKA — OEJIKH.
JIaGoparopnast padbora «O0Ha; eHue

8 PATOPHaA P Py https://m.edso0.ru
OEJIKOB C ITOMOIIIBI0 KAYECTBEHHBIX
peaKuuii»
CBolicTBa, KiTacCu(pUKaIHI U KITAH

9 Quicattns 1 QyHK https://m.edsoo.ru

0€eJIKOB
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OpFaHI/I‘-IGCKI/Ie B€IICCTBA KJICTKHU —

10 https://m.edsoo.ru
YTIIEBOJIBI
OpraHnyeckre BEIIecTBa KIETKH —

11 P - K.p. https://m.edsoo0.ru
JIUTTHTBI
Hykneunossie kucnorsl. [IHK u PHK.
Jlaboparopnast pabota «McciaenoBanue

12 PatopHaz b A https://m.edso0.ru
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY
Ctpoenue u ki ATO. ne

13 P ymu Apyr https://m.edso0.ru
nykineosuarpudocdarsr (HTD)
CekBenuponanue JJHK. MeTobl FeHOMUKMY,

14 P - A https://m.edso0.ru
TPAHCKPUIITOMHKH, TPOTCOMHUKHU

15 MeTobl CTPYKTYPHO# OHOIOTHH https://m.edsoo.ru

16 Tunel knerok. [Ipokapuornueckas KieTka https://m.edso0.ru
CTpoeHHEe DYKapHOTHUECKOW KIICTKH.

17 IIpakTuyeckas pabora «M3yueHue cBOHCTB https://m.edsoo.ru
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBIN ammapar KJIeTK: K.Dp. https://m.edso0.ru
OnHOMEMOpaHHBIE OPTaHOU Bl KIIETKH.
[Tpaktuueckas padota «3ydenue

19 P P i https://m.edso0.ru
JIBMKEHUS [IUTOILIa3MbI B PACTUTEIBHBIX
KJIETKaX)
[TosyaBTOHOMHBIE OPTaHOHU IbI KIIETKH:
MHTOXOHJIPHUH, TacTubl. JlabopaTtopHas

20 AP 8 patop https://m.edso0.ru

pabota «/ccieoBaHue MmIa3Mor3a u
JC1I1asMoJin3a B paCTI/ITeHBHBIX KJIICTKax)>»
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21
22

HememOpanHubie opraHou/IbI KIETKU

Crpoenue u GyHKIUH spa

https://m.edsoo.ru

https://m.edsoo0.ru

23

CpaBHHTEIbHAS XaPAKTEPUCTUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3yueHne CTPOCHUS KICTOK Pa3IMIHbIX
OpraHU3MOBY»

https://m.edsoo0.ru

24

ACCI/IMI/IJISIHI/ISI U JUCCUMMIIAIIUA — IIBC
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora «3y4ucHue
KaTaJIUTUIECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTalla3bl)»

https://m.edsoo.ru

25

@epMEHTAaTUBHBIN XapaKTep Peakui
KJIeTOYHOro MeTabonusma. Jlaboparopras
pabota «3yuenue pepMEeHTATUBHOIO
pacileIIeHHsl IEPOKCHIa BOJLOPOAA B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX»

https://m.edsoo.ru

26
27

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

ABTOTpOGHBIN TUII OOMEHA BELLIECTB

K.p.

https://m.edsoo.ru

https://m.edsoo.ru

28

29

30

dorocunTe’

XemocunTes. JlabopaTopHas pabora
«CpaBHeHHE TTPOIIeCCOB (POTOCHHTE3A U
XEMOCHHTE32)

AHa’poOHbIe OpraHu3Msbl. Buibl OposkeHust.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru
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AspoOHBIC OpraHU3MBI. JTaIBI

31 https://m.edsoo.ru
SHEPTreTUYECKOro oOMeHa
DHeprusi MEMOPaHHOTO TPAHEHTA

32 nporonoB. Cunre3 AT®: pabora NpOTOHHOI https://m.edsoo.ru
AT®-cunTassl

33 Peakuuy MaTpH4YHOrO CHHTE3a https://m.edsoo.ru

34 Tpanckpunuus — MatpuuHbii cuate3 PHK httpSZ// m.edso0.ru

35 Tpancsus u €€ Tamsl https://m.edsoo0.ru
K .P 0

36 OJIMPOBAaHKE aMHHOKHCIIOT. Posib pubocom . hitps://m.eds00.ru
B OMocuHTE3€e Oelka

37 Opranusanus reHomMa y IpoKapHoT U hitps://m.edso0.ru
DYKAPUOT

38 MortekysipHbIe MEXaHU3MbI SKCIPECCUU hitps://m.eds00.ru
T'€HOB y DYKapuoOT
Bupycbl — BHeEKJIETOUHBIE (DOPMBI KU3HH U

39 obnuraTHble apa3uTel. [IpakTHdeckas https://m.edsoo0.ru
pabota «CoziaHue MOoJeNy BUpyca»

40 Bupycusie 3360H€B3{II/I$I YeNoBeKa, https://m.eds00.ru
’KMBOTHBIX, PACTEHUI

41 HaHoTexHOJIOrMY B OMOIOTHHA U MEIUIIMHE https://m.edsoo.ru

42 JKU3HEHHBIN MK KIETKU https://m.edsoo.ru

43 Marpuunsriii cuares JTHK https://m.edsoo0.ru
Xpomocomsl. JITaboparopHas pabota

44 «M3ydenune XpoMOCOM Ha TOTOBBIX https://m.edso0.ru

MUKpOITpenaparax»
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45 JleneHue KJIeTKH — MHUTO3 https://m.edsoo0.ru
Tunsl kneTok. KapuokuHes U HIUTOKUHES.
JIab 6ora «Habmronenue

46 avopatoprax pabo A https://m.edsoo.ru
MHTO3a B KJIETKaX KOHYMKA KOPEIIKA JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >ku3HEHHOTO IUKJIA KIETOK K.p. https://m.edsoo.ru

48 OpraHusMm Kak eJHHOE LEI0e https://m.edso0.ru
T ii. JlTaboparopHas pabora

49 KAHM PaCTORMH, dOOPaTOPHEL p https://m.edso0.ru
«3yuenue TKaHel pacTeHuUi»
Tkanu )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3yueHue Tkanen https://m.edso0.ru
JKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3ydenne opraHoB IIBETKOBOTO https://m.edsoo.ru
pacTeHus»

52 Omnopa Texa OPraHu3MOB https://m.edsoo0.ru

53 JIBYoKEHHE OPTraHU3MOB https://m.edsoo0.ru

54 [TutaHue OpraHu3MOoB https://m.edsoo0.ru
IT JKUBOTHBIX.

55 VITATTHE TOSEOHOTHEIY https://m.edso0.ru
[uieBapuTeNbHas CHCTEMA YEIOBEKA

56 JIpIXaHWe OPraHu3MOB https://m.edsoo.ru

JKUBOTHBIX M

57 Jloixatne H03BOHOHEIX https://m.edsoo.ru
yeJioBeKa

58 TpaHCIOPT BELIECTB y OPraHU3MOB https://m.edso0.ru
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KpoBeHocHas cucteMa nmo3BOHOYHBIX

59 https://m.edsoo.ru
’KHBOTHBIX U YEJIOBEKA
60 Brizieienne y Opranu3MoB https://m.edsoo.ru
61 3amuTa y OpraHu3MoB https://m.edsoo0.ru
62 MMMyHHas cHCTeMa YesioBeKa https://m.edsoo.ru
63 Pa3apaskuMOCTh M PETYIISIUS Y OPraHU3MOB https://m.edso0.ru
I'ymopanbnas pe SHJIOKpUHHAs
64 YMOPAJIBHA PETYIALIA H SHAOKP K.p. https://m.edsoo.ru
CHCTEMA )KUBOTHBIX U YEJIOBEKA
65 ®DopMBI Pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru
66 [TosoBOE pa3sMHOKEHHE https://m.edsoo.ru
67 Meiios https://m.edsoo.ru
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
. JIab abota
68 MOJIOBBIX KJIETOK. JlJaGopaTopHast p https://m.eds00.ru
«/3y4eHne cTpOEHHs TIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpPOIIpEnaparax»»
14 aJbHOE pa3 € OpraHnu3MOB —
69 HAMIBIAYATIEHOE PASBITTHE OPT https://m.edso0.ru
OHTOTEHE3
3 N
20 aKJIaJ[ka OpPraHoB U TKaHeH W3 https://m.edsoo.ru
3apO/IBIILIEBBIX JTHCTKOB
PocT u pa3BuTHE KHBOTHBIX. JlaGopaTopHas
71 pabota «BpIsSBIEHIE MPU3HAKOB CXOJICTBA https://m.edsoo.ru
3apOJIBIIIEH TTO3BOHOYHBIX JKUBOTHBIX)»
PasMHOkeHHME U pa3BUTHE PACTEHMIA.
72 Jla6opaTopHas pa6ota «CTpoeHHEe OpPraHoB https://m.edso0.ru

PAa3MHOKCHH BBICHIUX paCTeHHﬁ>)
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I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTHUA IT'CHCTUKHA

73 K.p. https://m.edsoo0.ru
KaK HayKu
OCHOBHBIE TIOHSTHUS 1 CAMBOJIBI TEHETHKH.
74 Jlaboparopnas pabota «JIpo3oduia kak https://m.edso0.ru
00BEKT T€HETHYECKUX MCCIIEI0BAHMI
3aKOHOMEPHOCTH HACJIEIOBAHMUS MTPU3HAKOB.
MoOHOTHOPUIHOE CKPEIIUBAHHE.
75 I[Npaktnueckas pabora "M3yuyenue https://m.edsoo0.ru
PEe3yJIbTaTOB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30duibr"
UTOJIOTMYECKHE OCHOBBI MOHOTHOPHTHOTO
76 1 P https://m.edso0.ru
CKpEILMBaHMs
Ananusu ee ckpemuBanue. Hemosnoe
77 PYIOIEE CIpell https://m.edso0.ru
JIOMUHHPOBAHUE
JuruOpuanoe ckpemmBanue. [IpakTuaeckas
abora «/3ydyeHue pe3ynbTaToB
78 P YHCHHE pesy https://m.edso0.ru
JUTHOPUIHOTO CKPELIMBAHUS Y
TPO30(UITBD»Y
UTOJIOTMYECKHE OCHOBBI JUTHOPHIHOTO
79 1 ARTHDPIA https://m.edso0.ru
CKpELMBaHMS
80 ClienyIeHHOe HaclleI0BaHNE IPU3HAKOB https://m.edsoo0.ru
81 XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH httDSZ// m.eds00.ru
82 [eHeTHKA TI0JIA https://m.edsoo0.ru
83 ['eHOTHIT KaK 1IeI0CTHAs CUCTEMa https://m.edsoo.ru
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84

85

86

I'eneTn4eckuii KOHTPOJIb Pa3BUTUSA
pacTeHUl, )KUBOTHBIX U YEJIOBEKA

MN3MeHuYnBOCTH MpU3HAKOB. Buibl
U3MEHYUBOCTH

MonudukarnronHas "3AMEHYUBOCTh

K.p.

https://m.edsoo0.ru

https://m.edsoo.ru

https://m.edsoo.ru

87

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOTU(UKATMOHHONW N3MEHUYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHallMOHHON KPUBOM»

https://m.edsoo.ru

88

89

90

91

I'enoTunnaeckas N3MEHUHNBOCTb.
KoMOunatuBHast N3MEHYHUBOCTE

MyTannonHast U3MEHUYUBOCTD.
ITpakTuyeckas padora «MyTtauu y
npo30¢ bl (Ha TOTOBBIX
MUKpOIpenaparax)»

3aKOHOMEPHOCTH MYTAllMOHHOT'O IPOLECCa.
ONUreHeTuka U SIUT€HOMUKA
IIpoMexyTouHas nTOroBast arrecTalus

I'enetnka yenoseka. [IpakTuueckas pabora
«CocTaBieHHe U aHAIU3 POIOCIOBHOI»

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo0.ru
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93

MeTtoasl METUIIMHCKON T€HETUKU

3HadeHUe MEIUITMHCKON T'€HETHUKHU B
NpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX
3a00JIeBaHU YeI0BEKa

K.p.

https://m.edsoo0.ru

https://m.edsoo.ru
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94

OCHOBHBIE ITOHATHSA CCJICKLIUHU.
Jlaboparopnas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUW U IMOPOJ JOMAIIHUX
KHUBOTHBIX)»

https://m.edsoo0.ru

95

96

97

MeTob! celneKIIMOHHON paboThI.
Jlaboparopuas pabota «/3y4eHne MeTo10B
CEJICKLIUN PAaCTCHUIN»

JloCTHKEHUsI CENIeKIIH PACTEHUH 1

KUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHHI»

COXpaHCHI/IC, N3YUCHHUEC U NCIIO0JIb30BAHNC
TCHCTUYCCKUX PECYPCOB

https://m.edsoo0.ru

https://m.edsoo.ru

https://m.edsoo.ru

98

buoTexHoorus kak Hayka u 0Tpacib
npousBojcTBa. [IpakTrueckas pabora
«3yueHne 0O0beKTOB OMOTEXHOIOTHUIY

https://m.edsoo.ru

99

100

OcHOBHBIE HaIlTpaBJICHUA CUHTETUYECKOH
ouonoruu. [IpoMe:kyTOUHASI aTTECTALMSA.
KonTtposabnas pa6ora

XpOMOCOMHaSI W TCHHAs WHXXCHCPUA

https://m.edsoo.ru

https://m.edsoo.ru

101

MeaunuHcKue OMOTEXHOJIOT U

https://m.edsoo.ru

102

PesepsHrlit ypok. [ToBTOpenue, 06061ieHue,
cUCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 gaca

https://m.edsoo.ru
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11 KJIACC
DJIeKTPOHHbIE N (PPOBbIE 00pPa3oBaTEIbHbIE
Ne .. Tema ypoka KonTpoas JHara pecypcsl
1 DpomronronHas reopus Y. Jlapsuna https://m.edsoo.ru
BIDKYILHME CHJIBI DBOJIFOLMHM BUIOB 110 Y.

2 Ay 1 BIA https://m.edso0.ru
Hapsuny
Bopnba 3a cyliecTBOBaHUE, €ECTECTBEHHEIN U

3 P yme https://m.edso0.ru
HCKYCCTBEHHBIN 0TOOP
dDopMupoBaHe CHHTETUUECKON TEOPHUU

4 pMHPp p https://m.edso0.ru
SBOJOLUHN
Drarbl 3BOIMOLMOHHOTO IIPOLECCA:

5 t pott https://m.edso0.ru
MHUKPOIBOIIOLNS U MaKPOIBOIIOLIHS
Iomymsius — direMeHTapHas €IUHALA

6 Y pHad CHAHHHIT https://m.edso0.ru
DBOJIOLUU
3aK0H reHETHYECKOTO paBHOBecHs JK.
Xapau, B. BaitnOepra. JIaboparopuas

7 DA p patop https://m.edso0.ru
pabota «BbIsiBIeHNE U3MEHUUBOCTH Y
oco0eil 0THOTO BUA»

8 DOneMeHTapHbIe GaKTOPHI 3BOITIOLHUU https://m.edso0.ru
Dddext ocHoBarensd. DPderT OYTEUIOYHOTO

9 b b yt K.p. https://m.edsoo.ru
TOPJIBIIIKA
Murparmu. 30411 nonyJIsaiimil;

10 patl " A https://m.edso0.ru
reorpaduyeckas, OnoJorundecKas
EcrecTBeHHBIN 0TOOD — HANPABIIAIOLINHA

11 p P H https://m.edso0.ru

(hakTOp IBOIOITUHN
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12

13

14

15

16

[TonoBoii oTO60Op

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpo3Bomonuy. JlabopaTtopHas
pabora «3yuenue apoMopd030B 1
WJIM0AIANTAlUH Y PACTEHUN U ) KUBOTHBIX)

[TpumMepbI PUCTIOCOOICHUH Y OPTraHU3MOB:
MopdoJioruueckue, GU3noIOrnIecKue,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobaeHus
OpPraHU3MOB M UX OTHOCHTEIHHAS
11e1eco00pa3HOCThY

Bun, ero kpurepun u CTpyKTypa.
Jlaboparopnast padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUJa

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

CBs3b MHKPO3BOJIFOIHUU U STTHACMHUOJIOTUN

https://m.edsoo.ru

https://m.edsoo.ru

19

Makpossontouus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

https://m.edsoo.ru

20

21

buoreorpaduyeckue MeToabl U3ydeHUs
DBOJTIOLUHN

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCJIIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

K.D.

https://m.edsoo.ru

https://m.edsoo.ru
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MonekynsapHO-TEHETUUECKUE,

22 OMOXMMHUYECKHE U MATEMATUUYECKUE METOIbI https://m.edsoo.ru
U3y4EHHs SBOJIOLUH

23 OO011e 3aKOHOMEPHOCTH YBOIIOIUH https://m.edsoo.ru
AnantuBHasg paguanuga. HepaBHOMEpHOCTE

24 a pajuan P P https://m.edso0.ru
TEMIIOB ABOJIIOLUU
HayuHble THIOTE3bI IPOUCXOKICHUS KUZHU

25 i p A https://m.edso0.ru
Ha 3emiie

OHAyYHBIE MPEJCTABICHUS O 3aPOKICHUN

26 JlonayHibie npex PONA https://m.edso0.ru
HKUZHU
OCHOBHBIE 3TaIbl HEOPraHUYECKOMN

27 P https://m.edso0.ru
SBOJTIOLIUU

28 'MnoTE3Hl 3apOXKACHUS FKUZHU https://m.edso0.ru
Hcropus 3eMiin ¥ METOIBI €€ N3yJYEHHSI.
JIaGoparopHas padora «3yueHue u

29 paTopHas p ya https://m.edso0.ru
OIMCAHNE HCKOMAEMbIX OCTATKOB JIPEBHUX
OpraHu3MOB»
HauanrnHable 3Tanbl opraHndecKkoi

30 P https://m.eds00.ru
JBOJIOLNAA

31 DBOJIIOIHS 3YKAPHOT https://m.edsoo0.ru
OCHOBHBIE 3TaIlbl YBOJIFOLIUU

acTuTeabHoro Mupa. [Ipaktudeckas

32 P pa- 1P g https://m.edso0.ru
pabota «3yuenne ocOOEHHOCTEN CTPOCHUS
pacTEeHHIi pa3HBIX OTIEI0B
OCHOBHBIE 3TaIbl HBOJIFOLUN KUBOTHOTO

33 t K.p. https://m.edsoo.ru

MHUpa
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OBosronus )KUBOTHBIX. [IpakTnueckas

34 pabota «3ydenue 0cOGEHHOCTEN CTPOEHHS https://m.edsoo.ru
[M03BOHOYHBIX KUBOTHBIX»
PasButue xu3Hu Ha 3eMiie 10 PpaM U

35 P https://m.edso0.ru
nepuoIam
MaccoBble BBIMUPAHUS — 3KOJIOTUUECKUE

36 P https://m.edsoo.ru
KPHM3KCHI IPOLLIOTO
CoBpeMeHHbBIH YKOJIOTHYECKUHN KPU3HC, €0

37 p p https://m.edso0.ru
0CO0EHHOCTH
CoBpeMeHHasl cucTeMa OPraHU4eCKOro

38 P P https://m.edsoo.ru
HPOLILIIOTO
OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIHI

39 124 K.p. https://m.edsoo.ru
OpraHu3MOB

40 AHTPOIIONIOTHS — HayKa O YeIOBEKE https://m.edsoo0.ru
Pa3Butue npeacrasieHUi O

41 el https://m.edsoo0.ru
NPOUCXOXKIEHUH YeIOBEKA
MecTo 4enoBeKa B CUCTEME OPraHHYECKOTO
mupa. Jlaboparopuas padora «3yuenue

42 P pATOPHA P ya https://m.edso0.ru
0COOEHHOCTEH CTPOEHUS CKeJleTa YeIoBeKa,
CBSI3aHHBIX C TPSMOXOKIEHHEM»

43 JIBHXKYIIIHE CHITBI aHTPOTIOT€HE3a https://m.edsoo.ru
CooTHo1IeHrne OMOIOTHYECKUX U

44 https://m.edsoo.ru
COLMANILHEIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTaIMH aHTPOIIOTeHE3a K.p. https://m.edso0.ru

46 [TasleoreHeTHKa U MaJIEOreHOMHUKA https://m.edsoo.ru
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47

48

49

9BOJ’IIOI_[I/ISI COBpPEMEHHOI'O Y€JIOBCKA

Yenoseueckue pachl. [IpakTuueckas padbota
«M3yueHne 5KOJOrH4eCcKUX afanTainui
YeJI0BEKa»

MexauciuIInHapHbIC METOIbI
AHTPOIIOJIOTUHU

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

50

51

52

3apokeHUE U pa3BUTHE IKOJIOTUU
Metonst skonorun. JlabopatopHast pabora
«3yueHne MeTo10B HKOJIOTHUECKUX
UCCIIETOBAHUI»

3HaueHNEe KOJIOTHUSCKUX 3HAHUN JJIA
YCJIIOBCKaA

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

53

54

55

56

Dkosorudeckue HpakTopsl

Abuotnueckue (akropsl. CBeT Kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BbIsBIEHNE PUCTIOCOOICHUIH
OPTaHU3MOB K BIIUSTHHIO CBETA

AbuoTtnueckue (axropsl. Temneparypa kak
sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BbIsBIEHNE PUCTIOCOOICHUIH
OpPTraHU3MOB K BIUSHHIO TEMIIEPATypPbI»

Abunortnueckue GpakTopsl. BraxkHoCTh Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «AHATOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo0.ru

57

Cpenpl oOuTaHUS OPraHU3MOB

https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

54

58 Buosnornyeckue purMsl https://m.edsoo0.ru

59 XKusuennsie GopmMbl OPraHu3MoOB K.p. https://m.edsoo0.ru

60 Buoruueckue GpaxTophl https://m.edso0.ru
3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUISL CYLLIECTBOBAHUS OPraHU3MOB B Cpelie https://m.edsoo0.ru
oOuTaHus
C) UYECKHE XapaKTEPUCTHKH

62 KOToT PARTEp https://m.edsoo.ru
HOMYJISAIAA
OCHOBHEBIE TIOKA3aTENH MOMYIISAIHU:

63 YHCJIEHHOCTD, INIOTHOCTD, BO3PACTHAS https://m.edso0.ru
0JIOBast CTPYKTYypa
OCHOBHEBIE TIOKA3aTEN MOMYIISALHMHU:

64 POKIAEMOCTB, TIPHPOCT, TEMIT POCTA, https://m.edso0.ru
CMEPTHOCTh, MUIPALIUH

65 DKONOTHYECKAS CTPYKTYPa TOMYJISAIHHI https://m.edso0.ru

66 JlvHamMuKa nonyJssiluu U €€ peryJsauus httpSZ// m.edso0.ru
KpuBble pocTa YMCIEHHOCTH MOMYIISAIHH.

67 PHBHIED Y https://m.edso0.ru
KpuBble BEDKMBaHHS
DKojIoruueckas Huia Buja. JlaboparopHas

68 pabota «IIpucnocobneHus ceMsH pacTeHUn https://m.edsoo.ru
K PacCEICHUIO»

69 Bu kak cuctema momy s https://m.edsoo.ru
3aKOHOMEPHOCTH MTOBEICHHS M MUTPAIIUii

70 AROTIOMED A patt https://m.edso0.ru
JKUBOTHBIX

71 Co00111eCTBO OPTraHU3MOB — OHOIEHO3 K.p. https://m.edsoo0.ru
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72 DKOcHCTEeMa KaK OTKphITasi CUCTeMa httDSZ// m.edso00.ru
KpyroBopoT BewEeCTB 1 MOTOK SHEPTUH B

73 PYTOBOpOT Betl P https://m.eds00.ru
JKOCHCTEME

74 OCHOBHBIE IOKA3aTEIN YKOCUCTEMBI httDSZ// m.edso00.ru

75 DKOJIOTMYECKHE TTHPAMHUIBI https://m.edso0.ru

76 3MeHeHns cOOBIIeCTB — CYKIIECCHH https://m.edsoo.ru
[IpupoIHbIE SKOCUCTEMBL. DKOCUCTEMBI

77 PHpO ¥ https://m.edsoo.ru
03€ep ¥ peK. DKOCHCTEMBI MOPEN U OKEAHOB
[IpUpOAHBIE SKOCUCTEMBL. DKOCUCTEMBI

78 PHPOA 3 https://m.edsoo.ru
TYHJP, JIECOB, CTEIEH, IYCTHIHb

79 AHTPOIIOreHHBIE YKOCHCTEMBI https://m.edso0.ru
VYpboskocucreMsl. [IpakTuueckas pabota

80 P P P https://m.eds00.ru
«/3ydenre U onrcaHue ypooIKOCHCTEMBD
3aKOHOMEPHOCTH (POPMHUPOBAHKSI OCHOBHBIX

81 B3aUMOJICHCTBHUI OPraHU3MOB B K.D. https://m.edsoo0.ru
IKOCHCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

a3HBIX TUIIOB HA CyOOPraHU3MEHHOM,

82 P yoop https://m.edso0.ru
OpraHU3MEHHOM, TOMYJISSIIHOHHOM H
HKOCHCTEMHOM YPOBHSX
buocdepa — oOmemmanerapuast 000JI0UKa

83 dep B P https://m.edsoo0.ru
3emian

84 Vuenne B. 1. Beprajckoro o 6uocdepe https://m.edso0.ru
3aKOHOMEPHOCTH CYIIIECTBOBAHMUS

85 P Y https://m.edsoo.ru

o6uochepsl
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Kpyrosopots! BemecTs u

86 https://m.edsoo.ru
OMOTCOXMMHYCCKUE ITUKITBI
3 0 epbl. OCHOBHBIE OMOMBI

87 OHATEHOCTE GHOCep https://m.edso0.ru
CyIIH

88 VYcroitunBoCcTh Ouocheps https://m.edso0.ru

89 DKOJIOTUYECKUE KPUZUCHI U UX IPUUUHBI https://m.edso0.ru

90 BosneiicTie yenoseka Ha 6uocdepy https://m.edso0.ru
AHTpPONIOT€HHOE BO3/IEHCTBUE HA

91 HIPOTIOTEHIOE POSACHCTE! https://m.edso0.ru
PaCTUTEIIbHBINA U )KHBOTHBIA MU

92 OxpaHa IpHUPOIbI K.D. https://m.edso0.ru
OcHoBHbIE CTOMYHBOTO

93 HOBHPIC TIPHHIHTE Y https://m.edso0.ru
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonanbHo€e PUPOI0NOIL30BAHNE U

94 COXpaHEeHHe OUOIOTrMYECKOT0 Pa3HOOOPasUs https://m.edso0.ru
3emin
O6o006uienue no Teme «MUKPOIBOIIOLMS U

95 e€ pe3ynbTare» [IpomMexyToyHas UTorosas https://m.edso0.ru
aTTecTanus
O6006m1enne o Teme «MaKpOIBOJIOLUS U

96 e€ pe3ynbrarel» [IpoMeskyTOUHAS https://m.edso0.ru
arrecranus. Konrpoabnas padora.
O6061menue o teme «IIpoucxoxaenue u

97 HILCTIHE TI0 TENE <P A https://m.edso0.ru
pa3BUTHE )XU3HU Ha 3eMiIiey
O6061menue o teme «IIpoucxoxnenue

98 HICHHE TO TEME «p 8 https://m.edso0.ru

YCIIOBCKA — aHTPOIIOI'CHES3»
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Oo6o06menne o Teme «IKOJIOTHs — HayKa O

99 https://m.edso0.ru
B3aUMOOTHOIICHUSIX OPTraHU3MOB

100 O6061enue o TeMe «Opranusmsl U cpeaa https://m.eds00.ru
oOuTaHUS»

101 0606meHIEe 10 TeMe «DKOJIOTUS BUIOB U https://m.edsoo.ru
IAE 1117070

B _
102 O6o6menue no Teme «brocdepa https://m.eds00.ru

riio0anbpHasg DKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 gaca
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakuueit [Taceunuka B.B., Akimonepnoe obmectBo «M3aatenbctBo «IIpocsemienuey
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj

penakuueit [Taceunuka B.B., Akiimonepnoe obmectso «M3narensctBo «llpocBerienue»

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
buonorus nocobue Ans nocTynammux B By3sl o pen Yeosimena H.B. U3parenscTBo
Mocxksa HoBsasg Boxna 2019

buonorus Maszyp O.Y. JlanteBa O.B. U3narensctBo Mockpa 2022

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET
https://infourok.ru/

https://m.edsoo.ru
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