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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebHomy mnpenmety "buonorusa" (manee - Ouonorusi) Ha
YpOBHE cpeqHero obmiero oOpaszoBaHusi pa3paborana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii denepanum»,
OI'OC COO, Konuenuuu mnpenoaaBaHusi yuyeOHoro mnpenMera «buonorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buonorus» yrayonénnoro ypoBHs wusyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IpeaMeTHOM oOmactu «EcTtecTBeHHO-
HayuHble mpeameTbl». CornmacHo mnonoxenusM OI'OC COO npoduibHbie
yuyeOHbIe MpPEeIMEThl, U3ydyaeMble Ha YIJyOJIEHHOM YpOBHE, SIBISIIOTCS CIIOCOOOM
muddepennmanu  oOOy4eHUsT Ha YPOBHE cpeaHero oOiiero oOpa3oBaHUs U
OpU3BaHbl O0ECHEYUTHh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOLIUM, CpPEIHUM
o01mM, cpeqHuM podeccHoHaIbHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIA M3 JTHX Y4eOHBIX MPEAMETOB JODKEH OBbITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pelIeHre 00pa30BaTEIbHBIX, BOCHUTATENIbHBIX U PA3BUBAIOLIUX
3a/lay, CBS3aHHBIX € MpodopHeHTalMe OOyYalIUXCd U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAay4HOTO 3HAHUS, CBSI3AHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydeOHOMy mpeamety "buomorus" naér mpeacTaBieHHE O
HeM W 3a/adax u3ydeHus ydyeOHoro mnpeamera «buomnorusi» Ha yriayOnéHHOM
ypOBHE, omnpenensier 00s3areapHoe (MHBApUAaHTHOE) MPEAMETHOE COJIEp)KaHHE, €T0
CTPYKTYpPHpOBaHHE TIO pasfeiaM M TeMmaM, paclpejelieHne o0 Kiaccam,
PEKOMEH/yeT TMOCIeAOBATeIbHOCTh M3YyUYEeHHs] y4yeOHOro Marepuana Cc y4éTom
MEXMPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro mporecca,
BO3pAaCTHBIX OCOOCHHOCTEH oOydarommxcsa. B mporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIN MPEEMCTBEHHOCTH C H3yYeHHWEM OHOJOTHHM Ha YpPOBHE
OCHOBHOTO  oOmiero  oOpa3oBaHus, Omarojgapss 4YeMy IPOCMaTpPUBAETCS
HAIPAaBJICHHOCTh HA  TOCIEAYyIOIee pa3BUTHE  OHOJOTHYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOI'O MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUIEHHS, MPEICTAaBICHUNA O 3J0pOBOM oOpa3e JXKHM3HHM, Ha
BOCIIMTAHHE OEPEKHOr0 OTHOIICHUS K OKpYXKawIlled MNpupogHor cpeae. B
nporpaMme Mo OHOJIOTUM TaKXe IMOKa3aHbl BO3MOXKHOCTH Y4YeOHOTO MpeaMmeTa
«buonmoruss» B peanmmzanuu  TpeboBanuiit. PIOC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJAMETHbIM M MPEIMETHbIM pe3yjbTaraM OOyYeHHS U B
(OpMUPOBAaHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOW  JI€ATEIBHOCTH
Oo0y4aroUMxcs IO OCBOCHHUIO COJEp)KaHUs OMOJOrH4ecKoro oOpa3oBaHHs Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebOnsbiil peamer «buosorus» Ha ypoBHE CpeIHEr0 OOIIEro 0O0pa3zoBaHUS
3aBepliaeT OMOJIOrMYecKoe O0O0pa3oBaHME B IIKOJAE UM OPUEHTUPOBAH Ha



pacmMpeHrue U yriiyoJieHHe 3HaHUM 00y4Yaroluxcsl O KMBOM MPUPOJIE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJIOrMH, 3MOPUONOTMM U OHOJOTMU pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, SIBOTIOLMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenune ydeOHOoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpOBHE
OPUEHTUPOBAHO HA TMOJATOTOBKY OOYyYarOUIMXCS K MOCJIEAYIOUEMY IMOIYyYEHUIO
OMOJIOTMYeCKOTO0  o0Opa3oBaHUsT B By3aXx W OpraHu3alUsAX  CpPeIHEro
npodeccruonanbHOro o0pa3zoBanusa. OCHOBY €ro COJIepKaHMsI COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TIOJYYEHHBIX MNPU  HU3YYCHHH  OO0Yy4aroIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/ieJIoB OMOJOrMU Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUS MOJy4yaroT pa3Butue. Tak,
pacliMpeHbl U yriayOJjeHbl OHOJOTMYECKHE 3HAHHMS O PpACTEHUSX, XUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KHU3HH,
JOTIOTHUTENIBHO BKJIIOYEHBI OMOJIOTHYECKUE CBEICHUS IPUKIIAIHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCMOJIb30BaTh KAaK OPUEHTHUPHI YISl MOCIETYIOLIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke WHTErpanus OHOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJTYYCHHBIMH OOYYAIOMIMMUCS NPU H3YUYECHHUH
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHKH.

CtpykTypa mnporpamMmbl 1o yudeOHoMmy mpeamety "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM ¥ HBOJIOIUOHHBIM TOAXOAbl K M3YUYEHUIO OHOJIOTHUU.
CornacHo UM, U3Y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPTraHMU3aIlH, SBOJIOIMU OPTraHUYECKOro MUpa Ha 3emIie,
COXpaHEeHHUs OHOJIOTMYECKOro pa3HooOpa3usi miaHetel. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJSIPDHOW M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIIOTHH U
OMOJIOTUN Pa3BUTHSI, TEHETUKU WU CENEKIIMH, OMOTEXHOJIOTUU U CHUHTETHYECKOUN
OMOJIOTHH, aKTYaJM3UPYIOTCS 3HAHHS OOy4arommxcs 1o OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenmoBeka. B 11 kiacce wu3ydaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOubiii  mnpeamer  «buonorus» mpuszBaH  00eCHEYHTh  OCBOCHHE
00y4arouMMucs: ONOJIOTUYECKUX TEOpUN U 3aKOHOB, WIEH, MPUHIUIIOB U MpPaBUII,
JIe)KAINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOT000pa3MM W OCOOEHHOCTSAX KICTKH, OpraHu3Ma, IOMYJISIHH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JTOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMU, TPUKIAJHBIX acleKTax OMOJOTHYeCKUX 3HaHui. [J[ms
pa3BUTUS M TOAJEp)KaHUS HHTEepeca OOydaromMxcsi K OWOJIOTHH HapsAgy co
3HAYUTEIbHBIM OOBEMOM TEOPETHUECKOTO0 MaTepuala B COAEPKAHUHM IPOrPaMMBbI
no OMONOrMM MPEIyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS M Pa3BUTHS
TOM WIM WHOM 00JIacTM OWOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU4EHBIX B PEIICHHE BAXXHEHUIIMX OHOJOIMYECKHMX M IKOJOTMYECKHX MPOOJIEM.



Lenp u3yuenus yuyeOHoro npeamera «bruonorus» Ha yrayOnéHHOM ypOBHE —
OBJIQJICHUE  OOYYAIOIIMMUCA  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJIBHOM
OpraHu3alid KUBBIX CHCTEM PA3HOTO0 paHra MW NOpHOOpPETEHUE YMEHUU
MCIIOJIb30BaTh 3TU 3HaHUSA B (POPMUPOBAHUU MHTEpECA K ONpPENeaEHHOM 00JIacTu
po(ecCUOHaNBHON /IESITEIbHOCTH, CBSI3aHHOW € OHOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTimkeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOEHHE 00YYalOUIMMUCS CUCTEMbI OHMOJIOrMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHICMIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHpPA; O
CTPOEHUHU, MHOT000pa3uM M OCOOEHHOCTSIX OHOJIOTMYECKHX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIUs, BUJ, OUOreoneHo3, ouocdepa); 0 BbIIAIOMINXCS OTKPHITHUSIX
Y COBPEMEHHBIX MCCJICOBAHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYYalIIMXCsl C METOJAaMM TO3HAHUS JKUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOJaMU  OMOJIOTUYECKUX HAyK (MOJIEKYJSIpPHOM W
KJIETOYHOW OMOJIOTUH, SMOpPUOIOTHU U OWOJOTHU PAa3BUTHUSI, TEHETUKH U
CEeJNIeKIIMU, OWMOTEXHOJOTMU M CHHTETHYECKOW OHMOJIOTUM, TMAaJICOHTOJIOTHH,
DKOJIOTHH);  METOJAaMH  CAMOCTOSITEJIBHOTO  TMPOBEACHUS  OHMOJOTMYECKUX
UCClieloBaHUA B JabopaTopum W B TmpupoAe (HaOdroAeHUE, H3MEpPEHHeE,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJICHWE OOYYalOUUMHUCA YMEHUSAMH: CaMOCTOSITEIbHO  HaXOAWTh,
aHAIM3UPOBATh M HCIOJIB30BATh OMOJIOTMYECKYI0 HMH(OPMAIMIO; TOJIB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOHN; YCTAaHABJIMBATHb CBSI3b MEXITY
pa3BUTHEM OHWOJIOTMM W COLMAIBbHO-D)KOHOMHYECKUMU ¢ SKOJOTUYECKUMHU
npoOiieMaMu 4YeNOBEYECTBA; OILICHUBATH IOCIEJCTBUS CBOEH MESATEIBHOCTU IIO
OTHOIICHUIO K OKpY)KAloUIeH NpUPOIHON cpeae, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIEH; OOOCHOBBIBAaTH W COOJIONATh  MEpHI
npodunakTUKku WHGEKITMOHHBIX 3a00JI€BaHMM, MpaBuja MOBEACHUS B MPUPOJE U
oOecrieueHus1 6€30MaCHOCTH COOCTBEHHOM >KMU3HEAESTEIbHOCTH B YpPE3BBIUAWHBIX
CUTyallUsIX TPUPOJHOTO M TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y OOYJArOMIMXCS WHTEUICKTYalIbHBIX ¥ TBOPUYECKUX CTIOCOOHOCTEMH
B TIpPOIlECC€ 3HAKOMCTBA C BBIJAIONIUMUCA OTKPBITHSIMH ¥ COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, PEUIa€MbIMU €10 MpoOJieMaMHu, METOJ0JIOTHUeH
OMOIOrMYECKOTO UCCIIEIOBAHUS, IPOBEICHUS AKCIIEPUMEHTATbHBIX
MCCJICIOBAHNM, PEIICHNUS OMOIOTHUECKUX 3a/1a4d, MOJICTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE y OOYYAIOMUXCS IIEHHOCTHOT'O OTHOIICHUS K XUBOUW MPHUPOJIEC B
IIEJIOM U K OTACIBHBIM €€ 00BEeKTaM U SIBICHHAM; (OPMUPOBAHUE IKOJIOTUIECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOMmeld KyJbTypbl TIOBEICHHUS B TPHPOJC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYYAIOIIMMHCS  KOMIICTCHTHOCTH B PAIlMOHAJILHOM
MIPUPOJIONIONIB30BaHNHU  (COOJIIOICHUE TPaBWI TOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOCc(]epbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/I0POBBS
OKpYXXarolmux Jrojaer  (cobmrogeHus Mep nOpoduIakTUKu — 3a00JeBaHUM,
oOecrieueHrue OE30MACHOCTH JKH3HEACATCIIBHOCTH B YPE3BBIYAHHBIX CHUTYyaIUSAX
NPUPOJHOTO M  TEXHOTCHHOT'O  XapakKTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B MTOBCETHEBHOM JKU3HU;

CO3/IaHME€  YyCIOBHMA U  OCO3HAHHOTO  BBIOOpa  OOYYaIOHIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbHON TPACKTOPUHU, CIOCOOCTBYIOIIEH
NOCTICAYIONIEMY TMPOPECCHOHAIBHOMY CaMOOIPEICICHHIO, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4nucIO 4acoB, OTBEACHHBIX HA M3yueHHE OWOJIOTMH Ha YriayOJIeHHOM
ypOBHE cpenHero obmiero obpasoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60op opraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OOy4YeHHUsS OHOJIOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEnu(UKU ero cojAepKaHWs U HaNpaBIEHHOCTH Ha
OPOJOJKEHUE OHOJOTUYECKOTO 00pa3oBaHMsl B OpraHU3alUigX CPEIHEro
po(ecCUOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00yYEHUU OUMOJIOTHH Ha YTiyOJEHHOM YpOBHE
ABJIIETCS TIPOBENICHHUE JIA0OPATOPHBIX M MpakTU4YecKux padbor. Takxke ywacTtue
00ydJaromuXxcss B BBITIOJTHEHUU MPOEKTHBIX U YUEOHO-HUCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX  OMPENEISeTCS  yYWuTeJIeM Ha OCHOBE  HMMEIOLIUXCS
MaTEPUATIbHO-TEXHUYECKUX PECYpCOB U  MECTHBIX MPUPOJIHBIX  YCIOBHIA.



COAEPKAHME OBYYEHUA
10 KVIACC

Conepxanue mporpaMmbl, BBIICICHHOE KYpcu8oM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHOM utoropoit arrectauuu (['MA).

Tema 1. Buosiorus kak Hayka

CoBpemeHHasi OuoJorusi — KOMIUIEKCHass Hayka. KpaTkast uctopusi pazButust
Ouosiornu.  buonorudeckue HaykKd M H3y4aeMble ~ HUMH  TOPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TIOWCKOBBIC HAy4HbIE MCCIEIOBAHUA B
OMOJIOTHH.

3HaueHue Ouojoruv B (OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAayYHOU
kaptuabl mupa. [Ipodeccun, cBsizaHHbie ¢ Ouoyioruedl. 3HaueHHE OWOJIOTUU B
NPAKTUYECKON JEATEIbHOCTA YEJIOBEKAa: MEJUIIMHE, CEJIbCKOM  XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apsen, I'. Mennens, B. . Bepnanckuiu, U. I1. [1aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuupel U cxembl: «CBsi3b OMOJIOTHM C JAPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTeMbI U UX H3y4YeHHE

XKupble cucTeMbl Kak TpenMer uszydeHuss Ouonoruud. CBOWCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U LEJIOCTHOCTD,
CIOKHOCTh M YIOPSJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHW3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJIEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHU3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, 9KOCHUCTEMHBIN
(bmoreonenoTnyeckmii), Omocdepubiii. IIporecchl, NPOUCXOMSIINE B KUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >XHBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuyenue xuBbIX cucteM. Meroapl Ouosnormdyeckoil Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alusl, MeTaaHanu3. [loHaTue o 3aBuCUMON U
HE3aBUCUMOW TmiepeMeHHOU. [lnaHupoBanue »skcriepumenTta. IloctaHoBka u
npoBepka runore3. HyneBas runote3a. I[loHsiTHe BBHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Owuonornueckux pAaHHbIX. OIlEHKA [JIOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbraToB. lIpuumHBl HCKaxkeHUsT pe3ynbTatoB HKkcnepuMmeHta. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmumbslt u  cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HUY», «bHoIOrHUecKue
cucteMbl», «CBOWCTBAa JKWUBOW MaTepum», «YPOBHH OpraHU3aluy KUBOU
npupoasl», «CTpoeHUE >KUBOTHOW KIETKW», «[KaHM >XUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranusman, «buoreonenos», «buochepa», «Metonabl
M3y4YCHUS )KUBOU MPUPOIBI».

O6GopynoBanue:  J1abopaTopHoe  O0OpyAOBaHUE  JJIi  MPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHuME pAa3aUYHBIX METOAOB IIpH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. Buonorus KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAS enWHULAa >kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. Jlesenryka. Knerounas teopus (T. [lIBans,
M. Hlneiinen, P. BupxoB). OcHOBHBIE TOJIOKEHUS COBPEMEHHOU KIJIETOYHOM
TEOPHH.

MeTtonbl  MOJNEKYJISPHOM W KIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpomatorpadus, 31eKTpodope3, MeToJ MEUYeHbIX aToOMOB, IuddepeHIraIbHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanHvix
K1emokK. DIEeKTpoHHass MHUKpockonus. Koxgokanvhas muxpockonus. Bumanvhoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIsann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «JIEKTPOHHBIA MHKPOCKOID),
«Mcropust pa3BUTHS METOL0B MUKPOCKOIIAN.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIpPENnapaThl pPacTUTEIBHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

IIpakTuyeckass padora «l3yuyeHne METONOB KJICTOYHOW OHOJIOTHHU
(xpomatorpadus, snexkrpodopes, auddepeHnranTbHOe EHTPpU(PYTrUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHYECKUA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma u e€ ponp kak pacTBOpHUTEIs, peareHTa, ydyacTHE B CTPYKTYPHUPOBAHUHU
KIJIETKH, TEIUIOpEeryasanuu. MuHepaibHble BEIIECTBAa KIETKH, MX OMOJIOrMYECKast
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKA. buonornueckue mnoiaumepbl. benku.
AMUHOKHUCTOTHBIA cocTaB OenkoB. CTpyKTypbl 0eaKkoBO Mosekyinbl. [lepBuuHas
CTpYKTypa Oenka, mnenTtuaHas CBs3b. BTopuuHas, TpeTWyHas, YeTBEpTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kriaccudukauuss  Oenkos.
buonornueckue byHKIUH OEJIKOB. Ipuonwr.



VYrneBoasl. MoHOCaxapuabl, AUCAXaPUIbI, OJUIOCAXAPUIbl U MOJIUCAXAPUIBI.
O6mmii 1maH cTpoeHHsT U (U3HKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. I'mapodunsHo-ruapodoOHbie cBolicTBa. Knaccudukanus JIunuaos.
Tpurnuuepuasl, ¢Gocpoaunuasl, BOCKH, CTepouabl. buonormyeckue QyHKIMM
munuaoB. OO1ue cBOMCTBAa OUONIOTHYECKUX MEMOPAH — TEKYUYeCTh, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossle kucnorsl. JIHK m PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunuun xommiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas criupans. Mectonaxoxaenue u ouonorudeckue dynkiuu JJTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynbsl AT®. Makposprudyeckue csizu B mosiekyiae ATO.
buonorunyeckue ¢pynkunn AT®. BoccraHoBieHHbIE TEPEHOCUUKH, UX QYHKIIMHU B
knetke. Jlpyeue uyxneosuompughocghamor  (HTD). CexenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKku, npomeoMuKu.

CtpykTypHas OuoyOrHsi: OMOXMMHUYECKHE M OMO(DU3UUYECKUE HCCIEeT0BAHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTypbl Ouomonekyn. Mooeruposarnue
CMpPYKmMypvl U QYHKYUi OUOMONEKY U ux Komniekcos. Komnvromepnulii ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdemoncTpanuu

[Toptpetsr: JI. [lommnr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B  HEKHBOU
npupoae», «Pacnpenenenne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxemsl: «llepuonnueckas Tabnuia XMMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BelllecTBa B cOCTaBe OPraHu3MoB», «CTpoOeHHE
MOJIeKYbl  Oenkay, «CTpyKTypbl O€IKOBON MOIEKyNIb», «CTpoeHHE MOJEKYI
yraeBojioB», «CTpoeHue MOJIEKyl JUnuaoB», «HyKIeuHOBBIE KHUCIOTHI»,
«Ctpoenue mosekyibl ATO».

O6opynoBaHue: XUMHYECKas MOCyAa U 000pyI0BaHUE.

JlabopaTopHas pad6ora «O0HapyKkeHHE OCIIKOB C TTIOMOIIIO KAaYeCTBEHHBIX
peaKumn.

JlabGopaTopHas padora «HccnegoBanue HYKJICUHOBBIX  KHCJIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKINH KIETKH

Tunbl KJIETOK: »yKapuoTHuUecKass U MpokapuoTtuueckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMSI KICTKH.



Crpoenue npokapuotuueckoil kietku. Knetounas cteHka OakTepuii U apXxeil.
Oc0OEHHOCTH CTpPOEHHSI TeTepOTPO(PHONH U aBTOTPOYHONH MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (YHKIHOHUPOBAHUE YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmeMOpana (miasmanemma). CTpykTypa IJIa3MaTHUyecKOU
MeMOpaHbl. TpaHCIOPT BEIIECTB uYepe3 IIa3MaTUYECKyl0 MeMOpaHy: MMacCUBHBIN
(nuddy3us, obOneruénnas nud@ys3us), akTUBHbIA (NEPBUYHBIA W BTOPUYHBIN
akTuBHbIM TpaHcnopt). [lomynponumaemocts wmemOpanbl. PaGota HaTpuii-
KaJMEBOTO Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuto3. Jk3ouuto3. Knerounas
creHka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOoB.

[utomna3zma. Iuto3one. [{urockener. JBuxkeHue murorasmMbl. OpraHouasl
kiaeTkd. OJIHOMEMOpaHHbIE OPraHoubl KJIETKU: DSHJOIUIa3MaTUYecKas CeTb
(BIIC), anmapat I'onbaxu, JTU30COMBI, UX CTpoeHHE W (GYHKUMU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPraHouAOB KiIeTKHu. CTpoeHHEe TPaHyISIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [nmamkuit  (arpaHynsipHbI) — 3HAOIIA3MAaTHYECKHM
petukynym. CekpetopHas QpyHkius anmapara ['onbmku. Modugukayus denxos 6
annapame [ onvoxcu. Copmuposka 6enkoé 6 annapame [ onvoxcu. Tpancropt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KIETKH:  MHTOXOHIAPUH,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumoduoeenes (K.C. Mepesickosckuil,
JI. Mapeynuc). CtpoeHue W (QyHKIIUM MHUTOXOHAPUM U TiacTui. llepBudHbIE,
BTOPUYHBIE U CJOXHBIE  TUIACTUIBI  (OTOCHHTE3UPYIOUIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranouasl kineTku CTtpoeHue U (PyHKIIMM HEMEeMOpaHHBIX
OpraHoOUJ0B KJIETKHU. PuGocompr. IIpomesicymounvie Qunamenmel.
MukpodunameHTbl. Axkmunogvle Mukpoguiamernmsl. MBbIIIEUHbIE  KIETKH.
AKmuno8ble KOMHOHEHMbl HeMmbluleyHblXx Kiemok. Mukporpybouku. Knetounsrit
ueHtp. CrTpoeHHME U [BH)KEHUE JKTYTUKOB M pecHHYEK. MHUKpOTpyOOUKHU
nuToriasmel.  LlenTpuons. benku, accoyuupoanmvle ¢ MuxpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Snpo. OOonouka siapa, XpOMaTUH, KapuOIIa3Ma, SIIPBILIKU, UX CTPOCHHUE U
bynakiuu. SnepHpiii  6enkoBBI MaTpukc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpOMOCOM B HHTep(pa3HOM sApe. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHa — THCTOHBL. J{umamuxa soepuou o0b6onouku 68 mumose. Aoephbiil
mpaucnopm.

Kiterounsle BkitoueHHs. CpaBHUTENbHAS XapAKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpauuu



[Toptpersr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuet 1 cxembl: «CTpoeHHE JYKapUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHHWE  pacTHTENbHON  KiIeTkm», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO0opymoBaHHe: CBETOBOH MHUKPOCKON, MHKPOIIpPENapaThl PacTHTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepHUaIbHBIX KIETOK.

Jlaboparopnass pabora «l3yueHue CTpPO€HUA KJIETOK pPa3IUYHBIX
OpPTaHHU3MOBY.

IIpakTnuyeckas padora «/3yyeHue cBOMCTB KJIETOUHON MEMOPaHbBI».

JlabopaTopHass paGora «lccrnemoBanue IiazMoin3a W JAeIia3Mojn3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTnueckass  pabdora  «lV3ydeHue  JBWKEHUS  IUTOILIA3Mbl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BelllecTB M NpeBpallieHUe JHEPTUH B KJIeTKe

AcCUMUIATINS M JUCCUMUIISIIIUS — JIBE CTOPOHBI MeTabon3Ma. Tumsl ooMeHa
BEIICCTB: aBTOTPOGHBIM M TETepOTPO(HBIH. YUacTHE KHUCIOPOJa B OOMEHHBIX
nporeccax. JHEpreTmyeckoe oOecrnedyeHue KIeTKU: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. @DepMeHTATUBHBIA XapakTep peakIuil KJICTOYHOTO
metabonuzma. DepMeHThl, HUX CTPOCHHUE, CBOMCTBA M MEXaHHU3M JCHCTBUS.
Kodepmentsl. Otnuuns ¢pepMEHTOB OT HEOPTraHWYECKUX KaTalnu3aTopoB. bemku-
aKTUBATOPHl U OENKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH (PEpPMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHUYECKUX BeEIIeCTB B KieTke. DOTOCHHTES.
Anoxcueennbll u okcueenHvll Gomocunmesz y odaxkmepuii. Ceéemocobuparoujue
nUSMeHmbl U NUeMeHmbl peaKyuoHHo20 yeHmpa. Ponb XJ0poIuiacToB B mpoliecce
dotocunTe3a. CeroBas u TeMHOBas Ga3pl. Pomoovixanue, Cs., Ca u CAM-munsi
gomocunmesa. 1lpoayKTUBHOCTH (hOTOCHMHTE3a. BiusHue pa3nudHbIX (aKTOpOB
Ha CKOpOCTh hoTOCHHTE3a. 3HaueHue (HOTOCUHTE3A.

XEeMOCHUHTE3. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, Kenez00akTepuu, cepoOaKTepuu, BOJOPOJHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbie opranm3mbl. Buasl Opokenus. [IpomykTbl OpokeHUS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Otanbl DHEPreTUYECKOrO oOMeHa.
IToaroToBUTENBHBIN 3TAM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIIIICHUE TTIOKO3HI.

buonornueckoe okuCIEHHE, WIM KIETOYHOE JbIXxaHue. Poinb MUTOXOHApUN B
mporieccax Omosorudeckoro okucieHus. [ukmmaeckue peakiuu. OKUCIATETEHOE
bochopunupoBanue. IHepeus membpanno2o epaduenma npomoros. Cunmes



AT®D: paboma npomonunou ATD-cunmazel. llpeumyiiecTBa a’3poOHOTO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOr0 0OMEHa.

JdemoHCcTpanuu

Ioptpersr: Ix. [Ipuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 0OMen», «buocunTes
oenkay, «CtpoeHue pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHHUE JUIsl IPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopnasi  pabora  «l3ydyeHHE  KATAWIMUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTopnass paGora «l3ydyeHue QepMEHTATUBHOTO pacCIICTIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pa6ora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a |
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHeHHE TPOIIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBenHasi uH(popManus U peaju3anus eé B KieTKe

Peakniuu matpuyHoro cuuTesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEaKITUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoN nHdopmaiu. I eneTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpuninuns
TPAHCKPUMIUHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIENBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.
Tpancmsius u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTtese Genka.
VYcnoBust OuocunTe3a Oenka. KomupoBanme amuHOKHCIOT. Ponb pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npedcmagienus o cmpoeHuu 2erog. OpraHuzalus reHoma y
OPOKAapUOT U 3YKapuoT. Perynsuus akTUBHOCTH T'€HOB Yy NIpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). Moaekyrsapuvle mMexanuzmvl IKCNPECCUu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenog. Perynsaius oOMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekieTouHbie (HOpPMBI KU3HU U 0OIUTaTHBIE Mapa3uThl. CTpoeHHE
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHeHHbill YUk
JHK-cooeporcawux  supycos, PHK-cooepacawux eupycos, obaxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a00neBaHus yenoBeka, KUBOTHbIX, pacteHuid. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamuka: unmeespayus u ananuz dorvuux maccugos («bigdatay)
CMPYKMYPHLIX buonocuyeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemovle  @ynkyuu  6eaxos.  Cnocobvl  00CmMasKu  1eKapcms.



JdemoHCcTpanuu

IToptperst: H. K. Konbuos, /. M. iBaHOBCKUIA.

Tabmuuel u cxeMmbl: «buocunte3 6enkay», «l'eHeTnueckuii koay», «Bupyce»,
«bakrepuodarm.

IIpakTnuyeckas padora «Co3ianre MOJAEIN BUPYCA».

Tema 8. JKnzHeHHbII HUKJI KJIETKH

Knerounsrii 1mukn, ero mnepuoiasl W perymsauus. HMHrepdaza u  MHUTO3.
Oco0eHHOCTH TMpoLIecCOB, MpoTeKalmMuX B uHTepdase. IloaroroBka KieTku K
nenenuto.  I[Ipecunrerndeckuit  (MOCTMUTOTHYECKUN),  CHHTETUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTUUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiit cunre3 [JHK — permmukanus. Ilpunnuner perummkannun JIHK:
KOMIUIEMEHTApPHOCTb,  MOJYKOHCEPBATUBHBI  CUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm permkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAOOp KIETKH — KapuoTun. JUIIOuAHBIA U
rariouaHbsld  Habopsl  XpomocoMm. ['omonorumynsie xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaauum MUTO3a W NPOUCXOISALIME B HUX

npoiiecchl. Tunbl MuTo3a. KapuokuHes u nurtokuHe3. buonormdeckoe 3HaueHue
MUTO3a.

Perynsiuuss mMutoTHUECKOro 1UKIA KieTKH. [Iporpammupyemasi KiieTouHas
rubesnp — arnomnTo3.

Krnerounoe sanpo, xpomocombl, (GYHKIHMOHAIbHAS Te€HOMHKA. Mexanuzmbl
npoaugepayuu, ougpdepenyuposxu, cmapenus u euberu xiemox. «lugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabmumpl u cxeMbl: «KU3HEHHBIM LUK KIETKH», «Mwutosdy», «CTpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKpoTpenapaTsl: «MUTO3 B KIETKax
KOpEUIKa JIyKay.

JlaGopaTophas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenapaTax.

JlaGopaTopHas padora «Habmronenne MuTO3a B KIETKaX KOHUYUKA KOPEIITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenne u GpyHKUMH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOCHHS M JKU3HENEATEIBHOCTH  OJHOKJICTOUYHBIX
OpraHu3MoB. bakTtepumu, apxew, OJHOKIETOYHbIE TIPUObI, OJIHOKIETOYHBIC
BOJIOPOCIIH, Ipyrue IPOTUCTHI. Kononuainbhbie OpraHu3MBbl.



B3aumocBsa3p 4yacTel MHOIOKJIETOYHOIO OpraHu3ma. TKaHHM, OpraHbl M
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanum pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHasd,
MOKPOBHAsI, MPOBOJsIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHU KUBOTHBIX M YE€JIOBEKA. THIbI KMBOTHBIX TKaHEW: 3MUTEIUANIbHASA,
COCIMHUTENIbHASA, MblIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHMs, (GYHKIHN U
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpaTUBHBIC OpraHbl pacteHui. Opra"sl U
CHUCTEMbI OPTaHOB XUBOTHBIX U UesioBeKa. DYHKIIMU OPTraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuid. Ckenerbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli U BHYTpeHHUW ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHue  opraHum3MoB.  J[BM)KEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTCHHIA:
TPONU3MBI M HAacTUU. JIBM)KEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlornomeHue BOJBI,  YIVIEKUCIOTO rasa Hu
MHUHEPAJIbHBIX BEIIECTB pacTeHUsMU. [IlutaHue KuBOTHBIX. BHyTpumosocTHOE U
BHYTPUKJIIETOYHOE NuUIIeBapeHue. [luTaHne MO3BOHOYHBIX >XUBOTHBIX. OTHEIbI
NUIIEBAPUTEIIBHOIO TpakTa. llumeBapurenbHble kenesbl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. J{pixanue pacteHuid. Jlpixanue >kxuBoTHBIX. [(uddyzus
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxHoe apixanue. J[pIxarenbHas ITOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHHE CTPOCHUS JIETKUX IMO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHass cucTteMa 4enoBeka. MexaHu3M BEHTWISLUMM JIETKUX Yy NTULl U
MiIeKonuTaronux. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcropT BEWIECTB y OpPraHu3MoOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
TpaHcropT BemecTB y JKMBOTHBIX. KpoBeHOCHass cucrema U €€ OpraHsbl.
KpoBeHocnasts cucrema TO3BOHOYHBIX JKMBOTHBIX UM 4YenoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru kpoBooOpamieHus. IBOJIIOIHNOHHBIE
YCJIOKHEHUSI CTPOEHHSI KPOBEHOCHOW CHUCTEMBbI MMO3BOHOYHBIX XKMBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opranusmMoB. Beinenenue y pacteHuil. Bbinenenune y
KUBOTHBIX. CokpaTuTenabHble Bakyoiau. Opransl BbaeneHus. OuibTpainus,
CeKpelrsi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl paOOThl OPraHOB BbIJICICHUS.
CBs3b MOJIOCTHU TEJIa C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX U uesnoBeka. [louku. CtpoeHne u (HpyHKIMOHUPOBAHHE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHuM3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsbl
OakTepuii M LUCTHl MNPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOW 3a1uThl. DUTOHIIUBL.

3amMra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX NpPOU3BOAHBIE.
3ammura opraHusma ot OonesHeil. MmyHHas cucteMa udenoBeka. KietouHbiii u
IYMOpPAJIbHBIH UMMYHHUTET. Bpoxa€HHBIM U NpUOOpPETEHHBIA crienuuuecKuii
uMMyHUTET. Teopus KiloHaJIbHO-ceaekTuBHOro mMmmyHnutera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBEThl OpraHU3MOB. Poiib BpOXAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe M perymsiuus y  OpraHusMoB. PazapaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaznpaxuMocTe H  peryiasuus y
pacteHuil. PocToBbie BelleCcTBa U UX 3HAUEHUE.

HepBhast cucrema u pediiekTopHas perymisius y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTAENBl. DBOJIOIUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3Ta IMO3BOHOYHBIX JKUBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble 1 yCI10BHBIE pedIeKCHl.

['ymopanibHasg peryssanus M SHIOKPUHHAsL CUCTEMa YKUBOTHBIX M YEIIOBEKA.
JKene3pl JSHOOKPUHHOM CUCTEMBI W MX TOPMOHBI. JleHCTBME TOPMOHOB.
B3aumocBsi3p HEpBHOW W HHAOKPUHHOM cucTeM. [ unotanamo-runodusapHas
cucrema.

JdemoncTpanuu

[Toptper: U. I1. I1aBnos.

Tabmupt 1 cxembl: «OTHOKJIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHbBIE
Bogopocin», «bakrepun», «lIpoctelimme», «OpraHbl LBETKOBBIX PAaCTEHUN»,
«CucrteMbl  OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHHE CTEOII»,
«CTpoeHune JIMCTOBOM IJIACTUHKM», «TKaHU XUBOTHBIX», «CKEleT 4YelloBEeKay,
«I[IumeBapurensHas  cucreMa», «KpoBeHocHas cucrema», «/lpixarenapHas

CUCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpI1ieyHas CHUCTEMAaY,
«BpigenuTenpHas CcUCTEMay», «OHIAOKpHUHHAsA cuUcCTeMay, «CTPOEHHUE MBIIIIIBDY,
«MmmyHuTeTY),  «KHIIIEYHOMMOJIOCTHBIEY, «CxeMa  TNHTaHUA  PACTCHUIY,

«KpoBEeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOECHHE THUJIPBI»,
«Ctpoenue miaHapum», «BHyTpeHHee cTpoeHHe n0xkaeBOoro uepBs», «HepBHas
cuctema poeio», «HepBHas cucrema nsarymkm», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepHas  cuctrema  nrumy, «HepBHas — cuctema
MJICKOTTUTAIOITU X, «HepBHas cucrema YeJI0BEKay, «Pedraexey.



O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOMpENapaThl OJHOKICTOYHBIX
OpraHW3MOB, MHUKPOIpENapaThl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, WIJIOKOXXHUX, >KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUH, repOapuu
pacTeHUl pa3HBIX OTMAEJIOB, BIAXKHBIE IMpenapaThl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJICKIIUM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opyTI0BaHME ISl JEMOHCTPAIIMK TTIOYBEHHOTO U BO3/YIIIHOTO TUTAHUS PACTECHUH,
paciiernieHus KpaxMaia u OeIKoB MoJl JeHCTBUEM (PEpMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALMH OMBITOB 0 U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHHU3Ma
JIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3ydueHre TKaHEW pacTeHUI.

JlaGoparopHasi padora «/3yueHue TKaHEeH ) KUBOTHBIXY.

JlaGoparopHasi padora «/3ydueHrne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PasMHo:KeHHe ¥ pa3BUTHE OPTraHU3MOB

@®opMbI pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKJIOYash BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrnonoro  pa3MHOKEHHS: TOYKOBAaHHE,  CHOPYJISLUA,
¢dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. IlosoBbie kieTku, win rametbl. Meios. Craguu
Mmenosa. [loBegenne xpomocom B menose. KpoccuHrosep. buoaornyeckui cMuici
Melo3a W TMOJOBOro Impouecca. Meio3 M €ro MeCcTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y ;kxMBOTHBIX. [1010BBIE KETE3BI.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Criepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBrayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aHbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u moodenu mopghoceneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mpuMmepe Jsarymku). Jpobnenuwe. Tumbsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanumoe Opobaerue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKONUTAIOMINX. 3apOJIBIIIEBhIC JIMCTKH
(ractpynsinus). 3aKkiiaika OpraHoB M TKaHEH W3 3apObIIIEBBIX JUCTKOB. B3auMHoe
BIIMSHUE YacTel pa3BUBAIONIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHS).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXHUECKUX
B3aUMOJICHCTBUII TE€HOB. BiusHHe Ha 53MOPHOHANIBHOE PAa3BUTHE Pa3TIUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pazButrue xuBoTHbIX. [locTaomOpuoHanbHbl nepuoa. Ilpsmoe u
HempsiMoe pa3Buthe. Pa3Butue ¢ Metamopdo3oM y OECHO3BOHOUHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. buHollormueckoe 3Hauy€HUE MPSMOr0 W HENPSIMOro



pa3BUTHS, UX PACHPOCTPAHEHUE B MPHUPOJE. THUMBI POCTa KUBOTHBIX. DaKTOPHI
PEryJsiliii POCTa KUBOTHBIX U uenoBeka. CTaauu MocTIMOPHOHATBLHOTO PAa3BUTHS
y ’KUBOTHBIX U yenoBeka. [leproabl oHTOreHe3a yenoBeka. CTapeHue U CMEpPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pasButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM IuKJIe pacTeHud. OOpa3zoBaHWe crmop B Mpoliecce Meio3sa.
I'amerorene3 y pacreHuid. OIUIOOOTBOPEHUME W Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. [[BoiiHOE OIJI0IOTBOpPEHHE Y I[BETKOBBIX pacTeHuil. OOpa3zoBaHue U
pa3BUTHUE CEMEHMU.

MexaHu3Mbl peryisiliui OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [llneman.

Tabmumplr u cxembl: «BeretatuBHOe pasMHOkeHUE», «Tumbsl OGecrosioro
pa3MHOXKEHUS», «Pa3zMHOXKEHHE XIaMHUIAOMOHAAbI», «Pa3MHOXXEHHE 3BIIICHBI»,
«Pa3MHOXeHne TUApb», «Meio3», «Xpomocombl», «l'ameTtorenes», «CtpoeHue
SUIEKIETK W crnepMmaro3onaay, «OCHOBHBIE CTaauM OHTOTreHe3ay, «lIpsimoe u
HEMpsMOe pa3BUTHE», «Pa3BuTHE MalCKOro Kyka», «Pa3BuTue capaHum»,
«PazButne nATymiKkn», «J[BOWHOE OIUIOJJOTBOPEHUE Yy UBETKOBBIX PACTCHUI»,
«CTpoeHne CeMsiH OJHOJOJIBHBIX U JBYIOJBHBIX PacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbDy, <«OKM3HEHHBIM 1UKI  MXa», <OKHW3HEHHBIM  IUKI
NArOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpPONpenapaTbl SHIEKIETOK |
CIIEpMAaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yueHune CTpO€HHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BbIsiBIEHHE TPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas padora «(CTpoeHHUE OpPraHOB pPa3MHOXKEHHUS BBICIIMX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HACJIeACTBEHHOCTHM U HM3MEHYHMBOCTH
OPraHM3MoOB

Hctopus cTaHOBICHUS W PAa3BUTUS TEHETHMKM Kak Hayku. Paboter I
Menpens, I'. ne ®pusza, T. Moprana. Poiap 0Te€4eCTBEHHBIX YYEHBIX B PAa3BUTUH
renetuku. Pa6otel H. K. KonsioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE T€HETUYECKHUE MOHITUS U CUMBOJIbI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHbIE TEHbI, aJlbTEPHATUBHBIC MPU3HAKHU, JOMHHAHTHBIM U PENECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAs JIUHUS, THOPUIbI, TEHOTHUIL, (PEHOTHII.



OCHOBHbIE ~ METOJIbI ~ TE€HETUKH:  TUOPUAOJOTUYECKUM,  IUTOJOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUH.

JdemoHCcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. N.
BasuiioB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckmii.

Tabnuiibl 1 cxeMbl: «MeTo1bl TeHETUKUY, «CXEMBbI CKPEIIUBAHUS Y.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCJIETOBAHUIN.

Tema 12. 3aKoHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3axkoH MeHnens — 3aKOH
eAMHO00pa3us ruOpHI0B nepBoro nokosienus. [lpasuio nomunupoBanus. Bropoii
3aKkOH MeHaenss — 3aKOH pacIIEIUICHHs] NpPHU3HAKOB. LluTosormyeckne OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ Umore3a YuCTOTHI raMer.

AHanu3upyroniee ckpemuBanue. [IpoMexxyToOuHbIN XapakTep HacleIOBaHUS.
Pacmiennenne npu3HaKkoB MPU HETIOJIHOM JJOMUHUPOBAHUU.

JuruOpuanoe ckpemubanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HacJeq0BaHUs IIPU3HAKOB. [{utonmoruueckue OCHOBBI  JTUTUOPHUIHOTO
CKpELLIMBAHUS.

CuemnienHoe HacienoBanue npuszHakoB. Pabotsl T. Moprana. CremnieHHOe
HAacJIeIOBaHUE TE€HOB, HApYLICHUE CLEIUICHUS MEXAYy IeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIN MEXAaHU3M OIpPEEIECHUS NoJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TE€TEpOraMeTHBIA MOJI. ['eHeTndeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUICHHBIX C ITOJIOM.

I'enotum kak nenoctHas cucrema. [lnelorponus — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBIM ayuienu3M. B3auMopnelcTBue HeEaUICIbHBIX TI'€HOB.
Kommnnementapuocts. Onuctas. [Tonumepus.

['eHeTnyecknii KOHTPOJIb PAa3BUTHs PACTCHUM, JKUBOTHBIX W YEJIOBEKa, a
Takke (PU3NOIOTHMYECKUX MPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTHueckuwe acmheKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TTIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpauuu

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

Tabnuier u cxembl: «llepBblii 1 BTOpoi 3aKoHBI MeHaens», « Tpetuii 3aKkoH
Mennens», «AHaIU3UpPYOILIEE CKpelmuBaHue», «HemomHoe poMuHUpOBaHUEY,
«CuerjieHHOe HacJeOBaHUE TMPU3HAKOB Yy JApo3oduiiby, «l'eHeThka moJiay,



«Kapuotun uenoBeka», «Kapuotun apozoduisl»y, «Kapuotunm nOTUIB,
«MHOXECTBEHHBIN alIenu3M», «B3aumMoaelicTBUE TEHOBY.

O6GopynoBaHue: MojJelb JJisg JIEMOHCTpPAllMd 3aKOHOB €IMHO0Opa3us
rUOpUIOB TEPBOTO TOKOJEHUS U PACIICTUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAllMd 3aKOHA HE3aBUCHMOTO HACJEIOBAHUS IPU3HAKOB, MOJENb A
JEMOHCTpPAllMU CIEIJICHHOTO HACJIEIOBaHUsS MPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKporipenapart: «J[po3odumnay.

IIpakTnueckas padora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  GopmupoBaHuu (HeHoTUrna.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbIE UM KOJIMYECTBEHHBIEC NMPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICICTBCHHAs U HACJICCTBECHHAS.

MoaudukanuoHHass U3MEHYMBOCTb. Poib  cpenpl B (GOpMUPOBaAHUU
MoAu(UKAITMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuainuoHHBIN
psan u BapuarmonHast kpuBas (B. Horanucen). CpoiicTBa MoaudpuKarmoHHOMN
W3MEHYHBOCTH.

I'enorunuueckas M3MeHYNBOCTh. CBOMCTBA F'€HOTHITMYECKON N3MEHUYHNBOCTH.
Buipl reHOTHTTHYeCKOM N3MEHYHNBOCTH : KOMOMHATHUBHAS, MyTaIllMOHHAsI.

KomOunaTuBHasT WM3MEHYMBOCTH. Meio3 M TOJOBOM TIpOIleCC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHONM M3MEHYMBOCTH B CO3IaHHUU
T€HETUYECKOT0 pa3HO0Opa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHas W3MEHYMBOCTb. BuHIbl MyTamui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HHAYUMPOBAaHHbIE MyTauuu. SaepHble U
nuToIiasMaTuyeckue mytanuu. ComMaTHYeCKUE W MOJIOBblE MYyTamuu. [IpudymHbI
BO3HUKHOBECHUs MyTauui. MyTareHpl W HMX BIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TIpoIlecca. 3aKOH TOMOJOTHMYECKUX PSAJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBunoB). BHesgepHass U3MEHUYHMBOCTh U
HaCJICACTBEHHOCTb.

Onueenemuxa u SNUSCHOMUKA, POIb INUSCHEMUYECKUX (HaKmopos &
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBuiios.

Tabmmplr w  cxembl: «Buael  w3MeHuMBOCTHY», «MoaudukamoHHas
U3MEHYHBOCTHY, «KombOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHue», «I'eHerudeckue 3a00JieBaHUs YeJIOBeKay, « BUabl MmyTaruiiy.



O6opynoBaHue: *KUBble U TepOapHbIE IK3EMIUIAPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlaGopaTopHhas pabora «HccmenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUUBOCTH. [loCcTpoeHHe BapualMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTunueckass padora «Myrtanuu y aApo3odmwibl  (HA  TOTOBBIX
MUKpOMpenaparax)».

Tema 14. 'eHeTuKa yesi0BeKa

Kapuotun uyenoeka. MexayHapoaHas MporpaMma HCCIEJOBAHUS T€HOMA
yejaoBeka. MeTonbl  M3y4Y€HUS  TEHETMKU  4YeJIOBEKa: TIeHeaJlOorM4yecKuid,
OJIM3HEIOBBIH, UTOTE€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemeHHOe OINpeIEIICHNE rE€HOTHIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHUs YeIOBEeKa. [ @HHBIC M XpOMOCOMHBIE
O0one3Hu uenoBeka. bone3HM ¢ HACIENCTBEHHON MpPeapacroioKEeHHOCTBIO.
3HaYeHUEe MEAUIMHCKOW T€HETUKU B MPEAOTBPAIICHUM U JICYEHUH N€HETUYECKUX
3a0oneBaHuil 4enoBeka. MeIUKO-TeHETHUYEeCKOe KOHCYJIbTUpOoBaHHe. CTBOJIOBbIE
kieTku. [[oHSITHE «Te€HEeTHYECKOro Tpy3a». ITUUECKUE aCHEKThl WCCIICAOBAHUMN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckrie (akTOpbl TMOBBIINIEHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
buznueckoMy U XUMHUYECKOMY 3arpsi3HEHHUIO OKpyKaroleh cpenbl. ['eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSM.

JdemoncTpanuu

Tabmumpr u cxemsl: «Kapuotumn denoBeka», «MeToJbl H3yYeHUSI TCHETHUKH
yenoBekay, « eHeTnyeckue 3a0071eBaHUS YEIOBEKAY.

IIpakTuyeckasi padora «CocTaBieHUE U aHATU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukamusi W CeNeKUMs. 3apOXKICHUE CEIIEKUMW M JOMECTHKALIUH.
Yuyenne H. WM. BasmioBa o IleHTpax NpOUCXOXKACHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Poiib celleKuuu B CO3JaHUM COPTOB PACTEHUM U MOPOL
#xuBOTHbIX. CopT, mnopoaa, wmITaMM. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HaciaeACTBeHHOM wu3MeHuuMBocTM H. 1. BaBuminoBa, ero 3HaueHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl cenekMoHHON paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM U
WHAUBUAYaIbHBIM. DTarnbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne
MpOU3BOJUTENEH MO MNOTOMCTBY. OTOOp MO TEHOTUILY C TIOMOIIBIO OLEHKHU
¢dbeHoTHma MOTOMCTBA ¥ OTOOP O TEHOTUTTY ¢ rmomoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CENEKIMOHHOM  paloThl.
PannanroOHHBIN U XUMAYECKHN MYTAareHe3 Kak UCTOYHHK MYTallUi Y KYJIbTYPHBIX



(¢opm opranuzmoB. Mcrnosib30BaHME T€HOMHOIO PpEJAKTUPOBAHUS M METOOB
pexomOuHaHTHBRIX JIHK 111 mosyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[lomyuyenue MOJINIIOUOB. BryTtpuBnaosas rudpuan3anus.
bnu3zkopoAcTBEeHHOE — CKpelMBaHuWe, Wiad  MHOpunuHr.  HepoacTBeHHoe
CKpeluBaHue, win ayTOopuauHr. I'ereposuc um ero mpuumHbl. Mcnonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas rubpunusanus. Ilpeoponenue Oecronus
MEXBUJOBBIX THOPUIOB. JIOCTHXKEHNUS CENEKIIMN PACTEHUM U KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHue M U3y4YeHHE T'€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX  pOJIMYed Il CO3/laHus  HOBBIX COPTOB U TUOPHUIIOB
CEIIbCKOXO3MCTBEHHBIX  KYyJNbTYp. HM3yuenue, coxpanenue u ynpasieHue
2CHEeMUYECKUMU Pecypcamu CeabCKOXO3AUCMBEHHbIX U NPOMBLCA0BBIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyouux U co30aHus HO8blX NOpoo, JTUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYUHLIX UCCeO008aAHUIL,
nepeodosvix uoeti U nepcneKmueHbiX mexHoI02UlL.

JdemoHcTpanuu

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PANOB B HACIEICTBEHHONW WM3MEHYUBOCTH,
«Metoapl cenekuumny, «Otaanéunas rudpuauzanus», «MyTareHesy.

JlabopaTopHas padora «3yueHrue coOpTOB KyJIbTYpPHBIX PACTEHUN U MTOPOJT
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi pa6ora «/3yueHrne METOI0B CEJICKIIMHU PACTCHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHXKCHHUSI CEJICKIUM PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBI YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JabOpaTOpHIio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo/10rusi 1 CHHTEeTHYECKasi OMOJIOTUS

OOBbeKTbl, UCHOJb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBIE U TKAHEBbBIE
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEPUCTHUKA. Tpanuumonnas
OuoTexHoNOrusA:  XJeOomeueHue, IMOJyuYeHHUE KHUCIOMOJIOUYHBIX IMPOIYKTOB,
BUHOJeNHE. MukpoOuonornueckuid cuHTe3. OOBEKTbI MHKPOOHOJIOrHYECKUX
TexHojorui. I[Ipons3BoacTBo Oeaka, aMUHOKHCIOT U BUTAMHHOB.

CoznlaHre TEXHOJOTMi W MHCTPYMEHTOB LIEJICHAIIPaBICHHOIO U3MEHEHHS U
KOHCTPYMUPOBAHHs T€HOMOB C LIEJIBIO NOJIYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
colepKalllUX HE BCTPEYAIOIIMECS B MpPUPOJAE OMOCHHTETHYECKHE IIYTH.



Knerounas unxkeHepus. Meroasl KyabTypbl KJIETOK M TKaHEH PACTEHUH U
KUBOTHBIX. Kpuobanku. Comaruyeckas ruOpuau3anms U COMATHYECKUH
sMmOpuorene3. Hcnonb3oBaHWe TamioOWI0B B CeNeKIuu pacteHui. [lonyuenue
MOHOKNOHANbHBIX anmumein. Fcnonav3osanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHUE. PEeKOHCTpyKIMs
AUIEKIETOK U KIOHWPOBAaHHUE JKMUBOTHBIX. METOJ TpAaHCIUIAHTALMU SIAEP KIETOK.
Texnonocuu 0300po8eHUs, KYIbMUUpO6aHus U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KVIbIYP.

XpomMocOMHasi W TE€HHasg HWHKEHepHs. VICKyCCTBEHHBI CUHTE3 TI€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTM>KEHMST WM NEpPCHEKTHUBBl  XPOMOCOMHOW M T€HHOM  MHYKEHEPUH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue 6uorexnonoruu. [loctrenomuas uudposas meaununa. [TLP-
JIUArHoCTUKa. MeTaOoJOMHBIN aHajau3, TEHOLICHTPUYECKUN aHallu3 MpoTeomMa
YeJnoBeKa JJIsI OLUEHKH COCTOSIHHUSI €ro 3J0poBbs. McHonb30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuommxeHepuss s pa3pabOTKu
(yHITaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3/1aHUS KOMILJIEKCHBIX
TKaHEeW COYETAaHUEM TEXHOJIOTHM TpEXMEPHOro OMONPUHTUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

Coznanre BEKTOPHBIX BaKIMH C LENbI0 obecrieueHuss KOMOMHHUPOBAHHOM
3amuThl OoT Bo30ymuteneit OPBU, ycraHoBieHHME MOJIEKYJISPHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX 0COO0 OMacHbIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnuuel u cxemsbl: «/cnonb30BaHNEe MUKPOOPTAHU3MOB B IIPOMBIIILIEHHOM
IpOU3BOACTBEY, «KiieTouHass nH)eHepusn», «l eHHass HHKEHEPHUSI».

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IpakTuyeckas padora «llosydyeHrne MOJIOUYHOKHUCIBIX TPOIYKTOBY.

Ikekypeusi  «buotexHosoruss — BaKHEHIIas MPOU3BOAMTENIbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxkneHue W pa3BUTHE BOJIONNOHHBIX NPEACTABJICHUN B
Onosorum

OpomonmonHas Tteopus Y. Jlapeuna. IIpeanochbUikM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBrKyIIMe cuiibl 3BOIIOLMH BUI0B 1o Y. JlapBuHy (BbICOKast MHTEHCUBHOCTD
Pa3MHOXKEHHUS  OpPraHU3MOB, HAcCJEACTBEHHass U3MEHYMBOCTh, Oopnba 3a
CYyILIECTBOBAHUE, €CTECTBEHHBIN 151 VCKYCCTBECHHBIN oTOoD).



Odopmnenue cuntetnyeckoit Teopun »sBomonuu (CTD). HeitpanbHas
Teopuss 3Bomtouuu. CoBpeMeHHass JBOJIOUMOHHAs  OWoJorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHCcTpanuu

[Toptpetsr: Apuctorens, K. Jlunnen, XK. b. Jlamapk, O. K. Cent-Unep, XK.
Kroswe, Y. [Japsun, C. C. Uersepukos, U. U. llImaneraysen, x. Xonnein, /. K.
benses.

Tabmuupr u cxembl: «Cuctema >xuBod mnpupoasl (mo K. Jlunuero)»,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpPOBaHUS
npuUCnocoONieHn y pacTeHuil u >kuBOTHRIX (mo Jlamapky)», «Kaprta-cxema
mapmipyta nyremectBust Y. Jlapsunay, «Haxonku Y. {apBuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6Gei», «MHoroob6pasue KyJabTypHbIX (opm
KanmycTb», «[loposbl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30oBaHUs HOBBIX BHOB
(mo Y. J[apBuny)», «Cxema COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIIOIUNY,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKON TE€OPUH IBOJTIOIIUN.

Tema 2. MUKpPO3BOJIIONUSA U €€ Pe3yJIbTaThl

[Tonynsauust kak 3neMeHTapHasi €IuHUIA 3BOMOLMU. COBPEMEHHBIE METO b
OIICHKM T'E€HETUYECKOTO pPa3HOooOpa3us U CTPYKTYypbl monmyssiiuid. M3meHeHwue
reHopoHIa TOMYJSIUMU KaK DJIIEMEHTAPHOE HSBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (DAKTOpPbl (ABIKYIIUE CHIIBI) 3BOJIONUH. MyTallMOHHBIH
nporiecc. KoMOuHatuBHas W3MEHUMBOCTh. Jlpeiid TeHOB — ciydailiHble
HEHANPABJIICHHbIE W3MEHEHMs] YacTOT ajulesied B Homyisiusax. O¢dexT
ocHOBatens. JIpgexm OymwuiLiounoco eopaviuika. CHudceHue 2eHemuuecKkoeo
pasnoobpasusn: npuyunsl u cieocmeus. Illpossienue s¢hgpexma Opetiha 2enos 6
bonvuwux u  manvix  nonyaayusax.  Mwurpanuu.  M3onsauus  OMYIISIITA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTHBHAS).

EcrectBennsiii  oTOOp — Hampapisiomuid  ¢GakTop ABOIONUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  ABIKYIIUHM, CTAaOWIM3UPYIOUIUH,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIN). [lonoBoit oTO0p. BO3HMKHOBEHWE ¥ HIBOMIONMHS COIUATBHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOIEeHHOCTh  OPraHM3MOB  KaK  pe3yJabTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBEeHHME — mpUCTIOCOONIEHW Yy OpraHm3mMoB.  ApoMopdo3sl U
uanoananrtanuu. [Ipumepsl mpucnocobieHnii y opranu3MoB: MOPQOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  MOBeAeHYeckne.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum wu cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT
MUKpoO3BoJOIUU. M3omsauuss — kirodeBoil (daktop BupooOpazoBanus. [lytu u
CIIOCOOBI BHUJ1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIonIU3aIus,
rubpuanszanus). JJmuTeabHOCTh HBOTIONMOHHBIX MTPOIIECCOB.

Mexanu3Mbl HOpMHUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3us.

Ponp »BOMOLMOHHOM OWoOrMM B pa3pabOTKE HAyYHBIX METO/OB
coxpaHeHHs1 6uopazHooOpazusi. MUKPOIBOJIIOIUS U KOIBOJIIOIUS Mapa3uTOB U UX
X03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHKAM U CIIOCOObI
O0pBLOBI C HEW.

JdemoHcTpanuu

[Toptperst: C. C. UeTBepukos, 3. Maiip.

Tabnuupl U cxembl: «MyTallMOHHAas W3MEHYMBOCTHY, «llomynsiroHHast
CTpYKTypa BUAa», «Cxema nposiBlieHus 3aKoHa Xapau—BaitnOepray, «/IBumxymiue
CWJIBI ABOJIIOIUMNY, «IKOJIOTMYECKass M30JsLUs MOMYyJAUil ceBaHCKOU (openny,
«l'eorpadmyeckass U30OMSAIMUS  JIMCTBEHHHIIBI CHUOMPCKOM M JIMCTBEHHUIIBI
naypckoi», «llomynsaioHHbIe BOTHBI YHUCIEHHOCTH XMIIHUKOB U KepTB», «CxeMa
JEUCTBUSL €CTECTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHHEY,
«MHnycTpuanbHbIil Menanu3m», «KuBble uckonaeMbiey», «[lokpoBUTenbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaatomnias OKpacka KUBOTHBIX),
«Dusnonoruueckue aaantauun», «lIpucnocobIeHHOCTh OpraHu3MOB H €&
OTHOCHUTENIBHOCTBY», «Kputepun Buaa», «Bunel-nBoitHukn», «CTpyKTypa BHIA B
npuponae», «CrocoObl BupooOpa3zoBaHus», «l'eorpadpuueckoe BuI000pa3zoBaHUE
TPEX BUIOB JaHABIIIEH», «IKOJOTUYECKOE BHI000pAa30BaHHE BUIOB CHUHUID,
«[Tomumnnonnapl pacteHui», «KamycTHO-peIeuHbIN THOPUT.

Ob6opynoBanue: repbapun pacTeHU, KOJJIEKIIMM HACEKOMBIX, Yyydesia MTHUIl |
3BEpell C TIpHMEpaMu Pa3IMYHBIX MPHUCIIOCOOJICHUH, dydella INTHII U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHU OJM3KUX BHJOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pa6ora «BbIsSBICHHE H3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlabopaTtopHass  paGora  «lIpucmocoOieHuss  OpraHu3MOB M HX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCTH.

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB MO MOPQOIOTHISCKOMY
KPUTEPHUIO».

Tema 3. MakpodBOJOIUSA U €€ Pe3yJIbTaThI

Meronbl  u3ydyeHHs ~ MakpolsBoirouuu. llaseoHTosmornueckue  MeToAbl
u3ydyeHus oHBomtouuu. Ilepexomubie ¢opMbl U PuUIOreHETHYECKHE  PSJIBI
OpPraHU3MOB.

buoreorpaduueckre meTonsl u3ydeHus sBomtouuu. CpaBHeHUE QIOpHI U
dayHbl MaTEpUKOB U OCTpoBOB. buoreorpadpuueckue obmnactu 3emnu. Bunbl-
SHIEMUKH u PEIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrMYECKUE METOAbl M3yYEHUS
sBOMIONMK. ['eHeTHYecKue MeXaHU3Mbl SBOJIOIMU OHTOrEHE3a U TMOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOrMYHBIE W QHAJOTUYHBIE  OPTaHBbL.
PynuMentapuble  opraHbl M aTaBuU3MbL.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHMYECKHEe M  MaTeMaTH4YeCKhe  METOAbl  M3YYEHHUS  DBOJIOIMHU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOABI MOCTPOCHUS (HUIOTCHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUK U IBOJIIOLIUSI TEHOMOB.

OO61mue 3aKkoHOMEPHOCTH (TIpaBUia) ABOMOUMU. [Ipunyun cmenvl GyHKYuUl.
HeobOpatumocTs »Bomtonnu. AnanTuBHas paauaius. HepaBHOMEPHOCTH TEMIOB
ABOJIIOIU Y.

JdemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. ['ekkens.

Tabmuipl U cxembl: «OUTOTCHETHYECKUMN PSIT JIOMIAANY», «KAPXCONTEPUKCY,
«3Bepo3yonie  smiepbl»,  «Creromedans»y, — «Punnoduts»,  «CemMeHHBIC
nanopoTHukny, «buoreorpadpuueckue 30HBI 3emin», «Jlpelid KOHTHUHEHTOBY,
«PenmukTely, «HavanbpHble CTaguu SMOPUOHAILHOTOPA3BUTUS  MMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIC W AaHAJOTUYHBIC OpraHel», «PyIuMeHTH»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI 4YeJlOBEKa M IIHUMIIaH3e», «[ JaBHbIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUIGKIIMH, TrepOapuu, MYJSKH HMCKOMAeMbIX OCTAaTKOB
OpPraHW3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHE KU3HU Ha 3eMuie

Hayunple THMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. /JJoHaydHble MPEACTABICHUS O 3apOKIACHUU JKU3HU (KPEAllMOHU3M).
['mnoTe3a NOCTOSHHOTO CaMO3apOKICHUS KU3HHU U €€ ONpOBEpKEHUE onbiTaMu D.
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxosxieHne XU3HU U aCTPOOMOJIOTHSI.

OcHOBHbIE JTanbl HEOPraHU4YECKOU SBOJIIOLIUU. [InaneTapHas
(reojoruueckasi) SBOJIOIMUA. XUMHUYECKas OJBOJIONUA. AOWOTCHHBIM CHHTE3
opraHnyeckux BeniecTB M3 Heopranudeckux. Ombir C. Mwummnepa u I'. IOpu.
OOpazoBanue monuMepoB U3 MoHOMepoB. KoamepBatHas rumoreza A. .
OmnapuHa, runore3a nepBuyHoro OynpoHa J[>x. XonjaeitHa, reHETUYECKAasl TUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) u rumoreza «vupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnmn u Metonasl e€ uzyueHus. lckomaemble oOpraHuyecKue
octatku. ['eoxpononoruss u e€ w™etoapl. OTHOcUTENbHasE U a0COMIOTHAs
reoxpoHoJyiorusi. ['eoxpoHosioruyeckasi IIKaja: HSO0HbI, 3pbI, MEPUOMABI, SIOXHU.



Havanpnble 3Tansl opraHudeckor dBomronuu. llosBraeHne wu 3BOOLMSA
MEPBBIX KJIETOK. DBOJIOLUA MeTaboau3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpemMeHHble MUKPOOHBIE OMOTUIEHKM KaK aHaJOr NMEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOUOreHes3). DBOJIOLUOHHOE MTPOUCXOXKICHNE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMM BBICIIUX pacTeHHi. OCHOBHbIE apOMOP(O3bI
pacrenui. Bpixox pacrenud Ha cymy. [losBieHue CHopoBBIX pacTEHUM U
3aBoeBaHHe uMH cymnd. CemeHHble pacTeHusd. [IponcxoxkaeHue LBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Talbl HBOJIIOIUU KUBOTHOrO Mupa. OCHOBHbBIE apOMOP(O3bI
KUBOTHBIX. Benackas ¢dayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopmoBbie KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuii u pentunuil. [IpoucxoxaeHne MIIEKONMUTAOIIUX U
ntull. [lpuxHnun kmoueBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMH U
NO03BOHOYHBIMU KUBOTHBIMHU CYLIU.

PasButre xu3HM Ha 3emiie MO 3paM M NEPUOJAM: apXeu, MpOTEpO30H,
najgeo3oi, Me3030M, KaWHo3oM. OOmas  xapakTepucThKa KiIuMara W
IEOJIOTMYECKUX IpoueccoB. IlosBiIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCI0OBUS U BIUSHUE HAa Ta30BbIil cOCTaB aTMOC(EpBHI.

MaccoBble BBIMUPAaHMS — 3KOJIOTMYECKUE KPU3UCHI mpouuioro. Ilpuuunel u
CJIEICTBHSI MAacCOBBIX BbIMHpaHUN. COBpEMEHHBIN 3KOJOTMYECKHHA KPHU3UC, €TI0
ocobennoctu. [IpoGnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cucreMa opraHudeckoro mupa. [IpuHIunbe kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu
[Toptpetsl: ®@. Penu, JI. Cnannanuanwu, JI. ITactep, 1. . Meunukos, A. .

Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6mumpe! u cxembl: «Cxema omnbita @. Penny, «Cxema omnbrta JI. TlacTepa mo
M3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwumnepa, I'. HOpwu»,
«JTanbl  HEOpPraHMYECKOW  »Bomouun»,  «['eoXpoHOJOTHUYECKass  LIKalay,
«HayvanbHble ATanbl OPraHUYECKOr HBOIIONUNY, «CxeMa 00pa3oBaHUs IYKApHOT
nytéM cumbnorenesa», «Cucrema XKuBOM mpupoas», «CTpoeHHEe BHPYCay,
«Apomopdo3sl  pacteHui», «PuHMOPUTH), «OTHOKIETOYHBIE BOJOPOCIN,
«MHOroknerounsle Bogopocam», «Mxwm», «llamopotHukn», «l ojloCEMEHHBIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUil», «Cxema pa3BUTUS >KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHbIX», «lIpocreitmney, «KuiieuHonoioCTHbIEY,
«IInockue 4epBUY, «YneHucronoruey, «PBIOBI®, «3E€MHOBOJTHEICY,



«IIpecmbikaromuecs», «lItuney», «Miekonuraromme», «Pa3BuTue XKuU3HU B
apXxeuckou spey, «Pa3BUTHE KU3HU B IPOTEPO3OUCKON dpe», «Pa3Butue XKu3HU B
MAJIEO30UCKOU 3pe», «Pa3BuTHE )KU3HU B ME3030UCKOU 3pey», «Pa3BuTue Xu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHnue: repOapuu pPACTEHUM Ppa3IMYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
WTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX JKHUBOTHBIX, 4Yydela MNTULl U 3BEpEl,
KOJUICKIIUM OKAMEHEJIOCTEH, IOJE3HBIX MCKOMAEMBIX, MYJISHKH OpPraHuYeCKUX
OCTaTKOB OPTraHU3MOB.

BupryaabHas sabopatopHas padora «MoaenupoBanue onbIToB Musiepa—
Opu 1o wu3ydeHnio aOMOTEHHOrO CHHTE3a OpPraHUYECKUX COCAMHEHUU B
nepBUYHON aTMochepe».

JlaboparopHass padora «l3yueHue M ONHMCaHWE HMCKOMAEMbIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3yueHue 0cCOOCHHOCTEH CTPOCHHS pacTEHUU
Pa3HBIX OTJIEJIOBY.

IIpakTnyeckas padora «l3yueHne ocoOeHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxo:xaeHue 4eJI0BeKa — AHTPOINOTeHe3

Pa3zgensl u 3anaun anTpononoruu. MeToasl aHTPOTIOIOT U H.

CraHOBIIEHHE TPEICTABICHUN O IMPOUCXOKICHUHM 4eJoBeKa. Penuruosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

CxoAcTBO yenoBeKa ¢ JKUBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CPaBHUTEIBHO-
MopdoIornueckue,SMOPHOJIOTHIECKHE, (bU3H0IOT0-OMOXUMUYECKHE,
noBefeHyeckre. OTInUMs 4eJIOBEKA OT KUBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra MU BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBrxyiue cuibl (pakTopbl) aHTPOIIOTeHe3a: OMOJOTUYECKUE, COMATIBHBIE.
CooTHoIIeHNEe OMOJIOTHIECKUX U COITMATBHBIX (JaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaguu aHTpomoreHeza. PaHHHWe YenoBeKOOOpa3HbIE 00E3bsHBI
(IPOKOHCYIIBI) M paHHUE TTOHTUBI — OOIIUE TMPEIKH YEIOBEKOOOPa3HBIX 00€3bsH U
moJied. ABCTPaONUTEKN — JABYHOTHE NpeAKd Jrofei. YeaoBek ymenblid, IepBble
M3TOTOBJIEHUS OpPyAUH TpyJa. YenoBek MPSAMOXOIAIIMN U MEPBbIA BBIXOJ JIIOAECH
3a mpeaensl  Adpuxku. UYemoBek relmensOeprckuii  — OO0mMA  MpeoK
HEAHJEPTAIBCKOTO YEJIO0BEKAa M YEJIOBEKa Pa3yMHOro. YenoBek HeaHIAEpPTalbCKUM
KaK BHJ JIFOJEW XOJOJHOTO KiIuMaTa. YenoBEeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUW 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a TMpeaenaMu AQpUKU.
[Tanmeorenernka 151 MaJICOr€HOMUKA.



DOBOJNIOLHMSA COBPEMEHHOrO uesoBeka. EcTecTBEeHHBIM OTOOp B MOMYJIALMSIX
yesioBeka. MyTalnMoHHBIN mpouecc M noauMopdusm. IlomynasinuoHHbIE BOJIHBI,
npeiid renoB, murpanus U «3pdexT ocHOBATENS» B MOMYJISIIIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [lonsatue o pace. bomnblinme pacbl: €BpOIICOUIHAS
(eBpasmiickasi),  aBCTpajlo-HErpouJHAass  (PKBATOpHaibHAsi),  MOHTOJOUIHAS
(a3maTcko-amepuKaHcKkas). Bpemss m myTu pacceieHus 4elloBEeKa IO IJIaHETe.
EnuncTtBo  yenmoBeueckux  pac. HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNoBEKa K pPa3HbIM YCIOBHSM OKpY)KaloUled cpeibl.
Bnusinue reorpaduueckoi cpeasl M Jpeiida TEHOB Ha MOpPQONOTHI0 U
(pU3HOIOTHIO YEIOBEKa.

MexauciuuIuinHapable  MeToAsl B ¢u3uueckod  (OMOJOrHYecKoi)
AHTPOIIOJIOTHM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M NAJICOAHTPOIOIOTHS
YEJIOBEUYECKUX MONYJISIUA. BHOCcOUHMabHBIE HMCCIIEIOBAHUS TPUPOJbLI YEIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanuu

[Toptpersr: Y. Jdapsun, JI. Jlukn, 4. 5. Porunckuii, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTObl aHTPOMOIOTUMNY, «I 0JIOBHON MO3T YETOBEKaY,
«YenoBekooOpa3Hbie 00e3biIHb», «CKeleT 4YeloBeKa M CKENeT IIUMIIaH3ey,
«PyIMMEHTHI U aTaBU3MBDY, «/[BHXKYIIIME CUIIBI aHTPOIIOT€HE3a», « DBOIIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpamonuTek», «UYenoBek  ymenslit»y, «YHemoBek
IpAMOXOIAIINY, «JleHncoBckuil yenosek» «Heannepranpub», «KpoMaHbOHIBI,
«IIpenku yenoBekay, « ITambl IBOITIOLUH YETOBEKA», «Packl YeIOBEKay.

OGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTEH, TMPeAMETOB MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4YeJlOBEKa, pemnpoaykuuud (pororpaduu) KapTuH C
MU]OJIOTHYECKUMH ¢ OHOJICHCKUMH CHOKETaMHU TIPOMCXOXKICHUS YeJIOBEKa,
doTorpadun Hax0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIIOBEKa, MOJIEIb
yeperna 4YejloBEKa M 4Yepena I[IHUMIAaH3e, MOJEIb KUCTH YEJIOBEKAa U KUCTHU
LIMMIIaH3€, MOJEJIHM TOpCa MPEAKOB YEJIOBEKa.

JlabopaTopHass paGora «l3ydueHue OCOOCHHOCTEH CTPOSHHS CKejeTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckas padora «/3ydeHue 3K0I0THYECKUX aAanTaluid 4YeJTOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apoxaeHue U pa3BuTHUe 3Kosoruu B Tpyaax A. I'ymOonsara, K. ®@. Pynse,
H. A. CesepuioBa, D. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauun
sKoJ0ruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl skoniorud. [loneBsie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHM:
npupoaHsle W jnaboparopHble. MopaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3Ha4EHUE OKOJOTMYECKMX 3HAHMW JUIA  4YEJIIOBEKA. OJKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBA3E€M yenoBedyecTBa ¢ npuponou. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPHI U SKOJIOTHYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemoHcTpanuu

[Toptpetri: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, 3. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxembl: «Pazgenst skonorun», «Metonbl skoaorumny», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEN Cpeb».

JlaGopaTopHhas pabora «M3yuyeHue METOJIOB IKOJIOTMYECKHUX
UCCJIETOBAHUIN.

Tema 7. Opranusmsl u cpeia 00UTaAHUS

Dkonoruyeckne (paxkTopbl U 3aKOHOMEPHOCTU UX nerictBus. Kinaccudukanus
HKOJIOTHYECKUX (PaKkTOpoB: abHOTHYECKUE, OMOTHYECKUE, aHTponoreHnbsie. O01ue
3aKOHOMEPHOCTH JEeHCTBUs 3Kosoruueckux ¢akropos. [IpaBuno munumyma (K.
mpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak dKojormyeckuid Qaxrop. [elcTBue
Pa3HBIX YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUYECKHE TPYIIIbI
pacTeHHl M >KMUBOTHBIX [0 OTHOWICHHIO K cBeTy. CHrHajibHass poOJb CBETa.
DOTONEePUOIU3M.

Temmepatypa kak 3konoruueckuii Qakrop. J[lelictBue TtemmepaTypsl Ha
opraHu3Mbl. [ToKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak 3konormyeckuit (dakrop. IlpucmocoOieHus pacTeHHil K
noJiiep>kaHuio BojgHOro Oanmanca. Kiaccudukanust pacTeHU MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpsl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MMOYBEHHAS,
rIyOMHHAas ~ TMOATIOYBEHHAs,  BHyTpHOpraHu3MeHHas.  DHU3uKo-XuMUYECKHe
0COOEHHOCTH cpel oOuTaHus oOpraHu3MoB. [IpucmocoOneHus OpraHu3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHBIE U
rogu4yHsle puTMBbL. [IpUCIOCOONIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH KU3HU.

XKuznennsle ¢Gopmbl opraHuzMoB. [loHsTHE O KU3HEHHOW Qopme.
XKuzneHnHbie GOpMbI pACTEHUM: I€PEBhS, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOHOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlI. Buner OMOTHYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIUS, XUITHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, xoomnepanus,
MyTyajau3M, KOMMEHCAU3M (KBapTUPAHTCTBO, HaxjieOHMYecTBO). Hetpoduueckue
B3auMoOJielcTBUSL  (Tommyeckue,  ¢opudeckue, ¢padpuueckue).  3HAUYCHUE
OMOTUYECKUX B3aUMOJACHCTBUM Il CYLIECTBOBAaHUS OPraHU3MOB B Cpefe
obutanus. [[puHIIUN KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «Okonorudeckue (axkTopbl», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TernaokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DU3MOJIOTHYECKUE aJanTaiiu
KUBOTHBIX», «Cpenpl OOUTaHUS OpPraHu3MOB», «BHOIOrHMYECKUE PUTMBDY,
«Kuznennsie  ¢Gopmbel  pacteHuil», <« OKuszHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKocucTeMa MIMPOKOIUCTBEHHOTO Jieca», «DKOCHCTEMa XBOMHOTO Jiecay, «Llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenuus», «CuMOu03»,
«Kommencanuzmy.

ObopynoBanue: repbapuu pacTeHU M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3IMYHBIX OSKOJOTUYECKHX (HaKTOpOB, repOapuu CBETOJNIOOUBBIX,
TEHEMIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHETIOOMBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS, TepOapuu M KOJJIEKIIMH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, yydyena NTHUIl U 3BEpeH, repdapuu
pacTeHuil, oTHOCSIMMXCA K TUrpoduram, kcepoduram, Me3opuTam, KOMHATHBIE
pacTeHusl NaHHBIX TPYMI, KOJUIEKIIMH dXUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpeaax,
repOapuM W KOJUICKIIMM PACTEHMM W IKUBOTHBIX, OOJIAIAIONIUX YepTamMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHSIM YCIOBUW >KU3HH, TepOapuu u
KOJUICKIIMM PACTEHM M S>KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (DOpPM, KOJIICKIIHH
KUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICHCTBHSIX.

JlabopaTopHasi padora «BbIsBIE€HHE TIPUCIIOCOOJICHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopnass paGora «BbIABIIEHHE NPHUCIOCOOJICHHMI OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJiorusi BUI0B M MOMYJISIIIUI

DKOJIOTUYECKHE XapaKTEPUCTUKHU MONYJISIIIUH. [Monynsamuss  kak
Oouonornyeckas cucreMma. Poinb HEOTHOPOAHOCTH Cpeabl, (HU3UIECKUX O0aphEePOB H
0COOCHHOCTEW OMOJIOTHH BUI0B B ()OPMUPOBAHUU MPOCTPAHCTBEHHOUN CTPYKTYpbI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YHUCIECHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKasT CTPYKTypa monyisuud. OUeHKa YUCICHHOCTH MOIMYJISLIHH.
JIluHamMuKa MONyJALUUU U €€ peryisauus. buoTuyeckuil mOoTEHUMa IOIMYJISALMU.
MoaenupoBaHue TMHAMUKH NOMyJsiiuu. KpuBbie pocTa YUCIC€HHOCTH MOMYISLINAY.
KpuBbie BbDKUBaHMS. Perymsius 4YHMCICHHOCTH NOMYJALUN: poyib (HaKTOPOB,
3aBHCSIIUX M HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTHUSCKHE CTpaTeruu BUAOB (I- U
K-cTparerun).

[TonsiTue 00 sKoJOrMYEeCKOM Huie Buaa. MectooOutanue. MHoromepHas
Mojzienb dKosiorndueckor Humu k.M. XatumHcoHa. PasMepsl 3KOJIOrMYecKOu
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema nomyndiui. Apeanbl BUIOB. Buabl U HUX KU3HEHHbIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS W MUTpalUil >KUBOTHBIX. buonorudeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

[Toptpert: Ix. M. XaTunHCOH.

Tabmuubpl u  cXembl: «DKOJOTUYECKHE XApPaKTCPUCTUKH  TOMYJISIII,
«IIpocTpancTBeHHass  CTpyKTypa  nonyisanuw», «Bo3pacTHble  nHpaMuabl
nonynsuuny, «CKOpPOCTh  3aceleHus IOBEPXHOCTH  3eMJIM  Pa3IUuHbIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatunHconay.

O6opynoBaHue: repOapun pacTeHUH, KOJIJISKITUH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucmocoGieHus ceMssH  pacTeHUH K
PAaCCEIEHUIO».

Tema 9. Dkos10rusi co001IECTB. IKOTOrHUYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoreno3 u ero crpykrypa. CBs3M MexIy
OopraHu3MaMH B OMOIICHO3E.

Oxocucrema kak otkpeitas cucteMma (A. Jx. Tencnu). dyHKUMOHANIBHBIC
OJIOKM OpraHu3MOB B DKOCHCTEME: IPOIYICHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu U ceTH. AOHMOTHUECKHE OJIOKH
skocucTteM. [1ouBbI M WIBI B 3KOcUCTEMAaX. KpyroBopoT BEMIECTB U MOTOK SHEPTUHU
B 9KOCHUCTEME.

OcHOBHBIE  MOKa3aTelId  DKOCUCTEMBI. buomacca u  TPOIYKIIHS.
DKOJOTUYECKHUE MUPAMHUJIbl YUCEN, OMOMACChl M DHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBudHBIC H
BTOPUYHBIC CYKIIECCUM U WX TMPUYUHBL. AHTPONOTeHHBIE BO3ACHCTBUS Ha
cykueccun. KnumakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBopoTa
BEIIECTB — OCHOBa YCTOMYHUBOCTH COOOIIIECTB.



[IpuponHbie SKOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemsvl Mopel u
oKeanog. Ixocucmemvl MyHOp, 1€cos8, cmenel, nyCmbitb.

AHTpPONIOTEHHBIE JIKOCUCTEMBL. Arposkocucrema. ArpoueHos3. Pazmuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas
braopa u ¢dayna. CuHanTpomuzaiusi Topojackod (aynsl. buosormyeckoe u
X031ICTBEHHOE 3HAUYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aMMOJICHCTBHII OPraHU3MOB B
sKkocuctemax. Ponb Kackaonozo sghghexma u 6u006-30upuxamopos (Kirouegvix
8U008) 8 QyHKYuoHUposanuu skocucmem. llepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, MOMYJSIIUNA M YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmaus 3aepA3HeHUll pAa3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2aAHUZMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSIX,
OCHOBbl ~ DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCHCTEM.

JdemoHcTpanuu
IToptper: A. Ix. Tencnn.
Tabmuusr  u  cxembl:  «CTpykTypa  OuomeHO3a»,  «DKocuctema

MIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOTO Jiecay, «DyHKIMOHATbHBIC
IpyHIbl OPraHu3MOB B JKOcUCTeMe», «KpyroBopoT BeEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanusa (mactOUIHAs, AETPUTHAS)», « IKOJOTUYECKAS] MUPAMUJIA YUCETD,
«IKoynoruyeckas nmupamuja OMOMacChl», «IKOJOTUYECKAs MUpaMuAa SHEPrH»,
«O06pazoBanue 6onotay, «IlepBuunas cykueccus», «BoccranoBieHue yeca mocie
noxkapay, «IKOCUCTEMa 03epay, «ArporeHos3», «KpyroBopoT BemiecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

Ob6opynoBanue: repbapun pacTeHU, KOJJIEKIIMA HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repoapuu KyJabTypHBIX U JUKOPACTYIINX PACTEHUHN, aKBAPHUYM KaK MOJIEIhb
SKOCHUCTEMBI.

IIpakTnueckas padora «/3yueHue u onucanue ypOo3KOCUCTEMBD».

JlaGopaTopnass paGora «l3ydeHue pa3sHOOOpazus MEIKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IKCKypCcUs B TUIMHYHBIA OHOreoneHo3 (B AyOpaBy, Oepe3HsK,
SJIBHHK, HA CYXOJIOJIbHBIN WMJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCHs B arposKocucTeMy (Ha MoJjie WiId B TEIJIUYHOE
XO35IUCTBO).

Tema 10. Buocdepa — riod6ajbHas IKOCHCTEMA

buocdhepa — obOmiermanerapHas 00oiouka 3eMiid, TAE CYIIECTBYET WIIH
cylllecTBOBaja KU3Hb. Pa3Butue npeacraBieHuid o buocdepe B Tpyaax 3. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. Obnactu ouochepst u e€ cocras. XKupoe
BEIECTBO OHOC(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyllecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH OHnochepnl Kak
rJ100aJIbHOM 3KOCcUCTEMBI. JluHamMudeckoe paBHoBecHe B Ouocgepe. KpyroBoporsl
BEILIECTB U OMOre€OXMMHUYECKUE LUKIbI (YTaepoaa, a30Ta). PUTMUYHOCTD SIBIEHUI
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonarue o Ouome. OCHOBHBIE OHOMBI CYIIHU:
TYHJIpa, XBOMHbIE JIeCca, CMEIIAHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOMTMYECKUE JIeCa, BEICOKOTOPhs. Kinmmart, pacTUTeNbHBINA U SKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u QyHKIIUS )KUBBIX CUCTEM, OI[EHKA UX PECYPCHOTO MOTEHIMANIA U
ounochepHbIX QYHKITHIA.

JdemoHcTpanuu

[Toptpetsi: B. U. Bepnanckuii, 9. 3rocc.

Tabnmuuel u cxemsbl: «['eochepsr 3emnu», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepona B mpupoze», «KpyroBopoT KucCiIopojia B HPHUPOJIE»,
«KpyroBopoT Boabl B npupojie», «OCHOBHBIE OMOMBI cymn», «Knumatuueckue
nosica 3emnn», «TyHapa», «Tairay, «CMemanubiii jecy, «lIIupoKoInCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesroBek M OKpYy:KaIIas cpeaa

DKOJIOTUYECKHE KPHU3UChI M MX MpUYUHBL. Bo3jaeiicTBue uenoBeka Ha
ouocepy. 3arps3HeHue Bo3nymiHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BomHOM cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymienune mnouBsl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICHICTBUE HA PACTUTENBHBIN U KMBOTHBIA Mup. OxpaHa
PACTUTENBHOTO M >KUBOTHOTO MHUpA. OCHOBHBIE MPHUHIUIBI OXPaHBbl MPHUPOIHI.
Kpacubie knHuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0THYECKHE TAPKHU.

OCHOBHbIE TPUHUUIIBI YCTOWYMBOIO PA3BUTHUS YEIIOBEUYECTBA W MPUPOIBI.
PanmoHanpHOE  MPHUPOAONOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emun. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX OSKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3BuTnHe METOJOB MOHHUTOPHWHTAa pAa3BUTHSA OMACHBIX TEXHOTCHHBIX
nporeccoB. Cucmemuvle uccied0o8anus nepexooa K pecypcocbepezaroweli U
KOHKYPEeHmocnocoonou snepeemuxe. buonozcuueckoe paznoobpaszue u buopecypcuwi.
Hayuonanvuvie ungopmayuonuvie cucmemsl, obecneuusarowue 0ocmyn K
ungopmayuu no cocmoaHuro OMOeNbHLIX 6U008 U dKkocucmem. (OcHoBbl



IKopeadunumayuu IKocucmem U Ccnocobos 60pvobl ¢  OUONOBPEAHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHCcTpanuu

Tabmuupl  u  cxeMbl:  «3arpsi3HeHue  atMocepbl»,  «3arps3HeHue
ruapocdepb», «3arpasHeHue nouBbl», «llapHukoBbli  3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: dotorpaduu OXpaHIEMBbIX PACTEHHH W KUBOTHBIX KpacHoi
kHUr" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'M HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTraTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM  CPEIHEro oOIIero o0pa3oBaHHs: JUYHOCTHBHIC,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX pe3yJIbTATOB OCBOEHHUS MPOrpamMMBbI MO OMOJIOTHU
BBIJICJICHBI CIICYIOIIUME COCTABJISIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUMCKOMN
rpaXkJaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONpEACNICHUIO, Haauyue Mmomusayuu K  OOy4YeHHIO  OUOJIOTHUH,
yejieHanpasienHoe paseumue BHYTPEHHUX YOEXKICHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPATUIUNA Pa3BUTHS OUOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOIINXCSI PYKOBOJICTBOBATLCS B CBOEGH
NEATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  OOpa3oOBaHUsA, HaAIuuue  NPABOCO3HAHUS  DKOJOTHYCCKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHHUS MPOTPAMMBI MO OHOJIOTHU JOCTUTAOTCS
B EIWHCTBE Yy4YeOHOW UM BOCIHUTATEIbHOW JACATEILHOCTH B COOTBETCTBUHU C
TPaAULIMOHHBIMUA POCCUUCKUMHU COLIMOKYIBTYPHBIMU, UCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MPaBWIAMH U HOPMaMH
MOBEJIEHUST M CIIOCOOCTBYIOT IMpoIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS H
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEW TMO3UIMHU JUYHOCTHU, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY W MPABOMOPSIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJIEHHUIO,
B3aMMHOTO YBa)X€HHsI, OCpPEKHOTO OTHOIICHHsS] K KYJbTYPHOMY HACICIHUIO H
TpaJIuysIM MHOTOHAIIMOHAJIBHOTO Haponaa Poccuiickon denepanuu, npupoac u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTH M CITIOCOOHOCTH 00YYAIOMIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKM BHYTPEHHEW TO3WUIHMEH JIUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  yOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTH B MPOLECCE pealu3allii OCHOBHBIX HaNpaBlICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIUTAHMA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MOZHUIIMHU 00yUJaOMIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OO0S3aHHOCTEH, yBaKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOM [IEITEIBHOCTH TIPU CO3JAHHU
y4eOHBIX MPOEKTOB, PEIICHUH yYE€OHBIX U TMO3HABATEIbHBIX 3a/a4, BBIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpEENsATh COOCTBEHHYIO TMO3MIIMI0 [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIOJIEH ¢ Pa3HBIMU YOSKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLIECCE COBMECTHOTO BBINOJHECHUS
y4eOHBIX, T[O3HABATEJIbHBIX U HCCJIEAOBATEILCKUX 3aJa4, YBaXKUTEIbHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJIECHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITATAHMA:

c(hopMUPOBAHHOCTH POCCUHCKOM IPaXI1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJly, YUYBCTBA OTBETCTBEHHOCTH TNEpe.
Ponunoii, ropmoctu 3a cBOM Kpal, CBOK PoauHy, CBOWM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACIIEIUIO U IMIAMATHUKAM IPUPOJIHI,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHMBATh BKJAJ POCCHUUCKHX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OMOJOTMU, TMOHMUMAaHUS 3HAYCHHs] OHWOJIOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIECTBA;

uaeitHas yO0exaAEHHOCTh, TOTOBHOCTh K CIyXeHHUI0 U 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUMUCKOr0 HAPOIa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OSTUYECKOTO TIOBEICHUS,

CIIOCOOHOCTh OIIEHWBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH;

OCO3HAHUE JIUYHOTO BKJIAJ|a B IOCTPOEHUE YCTOWUMBOTO OyAYLIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJHUTENSAM, CO3JaHUI0 CEMbUA HA OCHOBE
OCO3HAHHOTO IPUHSATHA LEHHOCTEW CEMEMHOW JMKU3HU B COOTBETCTBUHU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYeCKOr0 BOCTTUTAHMSA:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETUKY OBITAa, HAYYHOTO W
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHUMAaHHE 3MOLIMOHAIIBHOTO BO3JAEHUCTBUS KUBOU MPUPOJIBI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BHUAAX HMCKYCCTBa, CTpEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢u3uveckoro BocnuTaHus, (POPMHUPOBAHMUS KYJIbTYPbI 30POBbSI M
IMOIMOHATBHOTO 0JIArONOJIyYHs:

NOHUMAHUE W peanu3anus 370pOBOrO0 U 0Oe30MmacHoro o6pasza KHU3HU
(31opoBO€  TUTaHUE, COONIOJICHHE TUTMEHHMYECKMX TMpaBWJI M HOPM,
cOaaHCUPOBAHHBI pEXUM 3aHATUM U OTAbIXa, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHHUE TIOCJCACTBUM W HENPUATHS BPEIHBIX MPUBBIYEK (yHNOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPY10BOTO BOCTIMTAHWSI:

TOTOBHOCTh K TpPYIY, OCO3HaHWE IIEHHOCTH MACTEPCTBa, TPYI0IHO0HUE;

TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTUYECKON M COIMAaIbHOMN
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJIHSITh TAKYIO €S TEIbHOCTD;

UHTEpEC K Pa3iIuYHbIM chepaM MpodecCHOHANBLHON AESTENbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIK BBIOOP Oyaymied mnpodeccuu U pean30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0 U CamMoO0pa3oBaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJIOTUYECKOW KYJNbTYPhI: TNPUOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB U OICHKM HX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00aJBPHOTO XapaKTepa SKOJOTUYECKUX MpPOOJieM W TyTed uX
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh TMPUOOpETaeMble TPH HU3YYCHUH OHOJIOTHH
3HAHWSI W YMEHUS TpU penieHuH TpoOJieM, CBSI3aHHBIX C PAMMOHATBHBIM
MPUPOJIONONIB30BaHUEM  (COOJNIOJIEHHE  MpaBWJ  TOBEACHUS B IPUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHCHWE pPaBHOBECHS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocucTeM, Onochepsl);

AKTUBHOE HENPUATHE JICMCTBHUM, TMPUHOCIIIUX Bpel  OKPYKAIOIIEH
MPUPOJIHON Cpelie, YMEHUE MPOrHO3UPOBATH HEOJIATOMPUSTHBIE 3KOJIOIMYECKUE
MOCJICJICTBUAS ~ TMPEANPUHUMAEMBIX  JIEHCTBUW W TpeAoTBpaIliaTh WX



HaJMYHUE Pa3BUTOTO SKOJOTHYCCKOTO MBIIIICHUS, YKOJOTHICCKON KYIbTYPHI,
OTIBITa NEeSATETHHOCTH AKOJIOTUIECKOM HAIPABJICHHOCTH, YMCHUS
PYKOBOJICTBOBAaTbCA MUMH B IIO3HABATEIBbHOM, KOMMYHUKATUBHOU Y COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUICCKON MEATETHLHOCTH YKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHPOBAHHOCT MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOUW MPAKTHKH, OCHOBAHHOT'O HAa JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBLTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOH M YHMTATEILCKOH KYJIbTYphl KakK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenu@uKkd OWOJOTUM KaK HayKd, OCO3HaHHMsS ¢¢ pOJIu B
(bOpMHUpPOBAaHUHN PANMOHATBHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUU IICJIOCTHOTO
npeJcTaBieHuss 00 OKpYKaloleM MHUpE KaK O CJIMHCTBE IMPHUPOIbI, YEIIOBEKA
oOmiecTBa, B TO3HAHWUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOjieM
COXPaHCHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JII1 COBPEMEHHOW ITUBUJIU3AIINH:
oOecrieueHUsT HOBOT'O YPOBHS Pa3BHTHS MEIUIIMHBI, CO3JIaHUE TCPCIICKTHBHBIX
OMOTEXHOJIOTUM,  CIMOCOOHBIX  pelIaTh  PECypCHblE  TPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MyTeH BBIXO/AA M3 TIIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PAIMOHAJIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PEecypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OHOJOTMYECKUX 3HAHUW B LEIAX
MOBBIIIICHUSI  OOIIEH  KyJIbTYphl, €CTECTBEHHO-HAyYHON T'PAMOTHOCTH, Kak
COCTaBHOM YacTH ()YHKIIMOHAIBLHON T'PaMOTHOCTH OOydYaroniuxcs, GopMupyemoit
IIPU U3YYCHUN OMOJIOTHUH;

MOHMMAaHHUE CYIIHOCTA METOJIOB TO3HAHHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCMOJb30BaTh TMOJy4aeMble 3HAHHS [JIs aHaiM3a u
OOBSICHEHUS SBIICHUN OKPYIKAIOIIEr0 MUpA M MPOUCXOMASIINX B HEM HM3MEHEHUH,
YMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKITIOYCHHUS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOJYYEeHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO MCIOJB30BaTh OWOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IEHHOCTH HAYYHOW EATeTbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSTEIPHOCTh WHINBHUIYATHHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpa30BaHUIO M
caM000pa3oBaHWIO0, K aKTUBHOMY TIOJYyYCHHUIO HOBBIX 3HAHWA 1O OWOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMU.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauuWMble Uil (OPMUPOBAHUS MHPOBO33PEHUS OOYYAONIUXCS
MEXIUCIMIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE MOHATHS, OTpakaroliue
[ETOCTHOCTh HAay4YHOM KapTUHBI MHpa M CHEeUUPUKYy METOJ0B TO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHUsl, SIBJICHUE, MPOoIiecC,
CHUCTEeMa, Hay4HbIA (haKT, TPHUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieJoBaHue,  HAONIOJICHUE,  U3MEpPeHHe,  OKCIEPUMEHT U JpYyrue);
yHUBEpCaJbHbIe y4eOHbIe JeHCTBUS (TIO3HABATENIbHBIE, KOMMYHUKATUBHBIC,

PETYIISITUBHBIE), o0ecreynBaoIme bopmupoBaHue (G yHKIMOHATIBHOM
IPaMOTHOCTM ¥  COLUMAJIBHOM KOMIIETEHIMH OOydYarouuxcs; CrocoOHOCTh
00yJaromuxcs UCIOJIb30BATh OCBOEHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  yHHBEpCaJbHble y4eOHBIC JICHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynpraTe wu3yueHWs OWOJOTMM HA YpPOBHE CpEIHEro OOIIero
oOpazoBanuss y oOywaromerocs OyayT chopMHUpOBaHBI IO3HABATEIbHBIC
yYHUBEpCaJbHbIC YUueOHbIE IEUCTBUSI, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYISATHUBHBIE YHUBEPCAIbHBIC YyueOHBIE JICHCTBUSA, COBMECTHAS
JIeSITeIIbHOCTD.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbHBIMH
AEeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE NelCTBHUA:

CaMOCTOSITEIbHO  (OPMYJIIMPOBATh M aKTyaJU3UpOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHUW 3HAHUM NPUEMBI JIOTUYECKOTO MBIILUICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, KiIaccuukammu, 0000IIeH s ), paCKPhIBaTh CMBICIT
OMOJIOTMYECKUX TOHATHH (BBIASIATh MX XapaKTEepPHbIC NMPH3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

OmpeAeisaTh eI JEATCIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUH HUX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCITOJIH30BaTh OMOJOTHYECKUE TTOHATHUS JIs1 OOBSICHEHHS ()aKTOB M SBICHUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpPHUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MO/ICILHBIC CpelcTBa IR MpeCTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3y4aeMbIX OHMOJOTHMYECKUX OOBEKTaX, a



TakKe  TMPOTHBOPEYHMA  pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS TPOOJEeMbl C YUETOM aHAIU3a UMEIOIINXCS
MaTepHATBHBIX K HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B ACATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPAWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HECHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIE0BATEILCKHE AeiiCTBHUSA:

BJIQJICTh HABbIKAMH y4E€OHO-HCCIICIOBATEIHCKON U TIPOEKTHOM eI TEILHOCTH,
HaBbIKAMU  pa3pelicHHs]  MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHYECCKUX 3a7a4, IPUMCHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHUIBI JEATEIBHOCTH IO TOJYYCHHUIO HOBOTO
3HAHMSI, €ro HWHTEpIPETAIlMh, MPeoOpPa30BaHUIO W TPUMCHCHHIO B Yy4YEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(GbopMHpOBATH HAYYHBIM THIT MBIIIJICHUS, BIaJIeTh HAYYHOH TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIAMH;

CTaBUTh H (QOPMYJTUPOBaTH COOCTBEHHBIE 3a7aud B 00pa30BaTEIBHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TMPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3HpPOBATh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pEemIeHUs, HAaXOAWTh apryMEHTHI JUIS JOKa3aTeIbCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peIICHHs 3aJa4yd  pe3yJIbTaThl,
KPUTHYECKU OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYyalldsM, OIICHWBATh NPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITh II€JICHANPABICHHBIN MOUCK TEPEeHOCa CPENICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHABHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECATSIILHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEAJiaraTh OPUTHHAIBHBIC TOAXOABl M PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONNE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nndopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOpPMAIUH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpaType, OWOJOTHYECKHX CJIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH



uH(OPMAITUIO PA3TUYHBIX BUIOB M (hOPM TIPEICTABICHUS, KPUTHUYCCKH OIICHUBATH
€€ JOCTOBEPHOCTh Y HEMTPOTUBOPEUUBOCTH;

GbopMyIHpOBaTh 3aMPOCHl U MPUMEHATH Pa3IUIHBIC METOIBI MIPH TOUCKE H
otOope Ouosornueckor MHpopMaluu, HeOOXOAUMOM Jisl BHIOJHEHUSI Y4EOHBIX
3ajady;

NpPHOOPETaTh OIBIT HCIIONIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTHUBHOT'O MCITOJIb30BAHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTUMaJIbHYIO  (GopMy  TpeacTaBiICHUS
Oounonornyeckoit mHbopmaruu (cXeMbl, Tpauku, JUarpaMMBbl, TaOJIUIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KaueCTBE CpeJACTBa TMpu paboTe ¢
OWoJOrNYecKOil  HMHPOpMAIMEH: TMPUMEHATh XUMHUYCCKHE, (U3HYCCKHE W
MaTEMaTUYCCKUE 3HAKW W CHMBOJIBI, (OPMYJIBI, aOOpeBHATYypy, HOMECHKJIATYpY,
UCIIONIb30BaTh U NPEeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUYECKHE  CpEJCTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABbIKAMH  pACIIO3HABAaHUS WM 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiajgeHne yHUBEPCAIbLHBIMA KOMMYHUKATUBHBIMHM /I€fiCTBUAMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX c(hepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JAMCKYCCHM MO CYIIECTBY OOCYXIaeMol TeMbl (YyMEHUE 3a]aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIHHO BBINOJIHEHUS TMpeJjiaraeMon
3a/layu, YYUTHIBaTh MHTEPECHl U COTJIACOBAaHHOCTH MO3WIUN JPYTUX YYACTHHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, IOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, NPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CHOCOOAMU OOIICHHWS] U B3aMMOJICUCTBUSA, MOHUMATH
HAMEPEHUS APYTUX JIIOJICH, TPOSBIATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIIOJIH30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1esITeIbHOCTD:

MOHWMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYyTHHOU
paboThI IPH peIIeHNH OUOIOTHYECKOW TIPOOIeMBbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKY W METOJBI COBMECTHBIX JEHCTBUU C y4E€TOM OOIMUX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YieHa KOJJICKTHBA,



NPUHUMATh 1EIM COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA IO €€ JOCTHKEHUIO: COCTABIIATH IUIAH JIEMCTBUU,
pacupenensaTh poiad € y4ETOM MHEHHM YYaCTHHKOB, OOCYXIAThb pEe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJAa M KaXJOr0 YYaCTHHKAa KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKThI, OLEHUBATh WJAEU C TO3UMLHUU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETHMUECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBISATH TBOPUYECTBO U BOOOPaKEHNE, OBITH HMHUIIUATUBHBIM.

OBJialeHHe YHHBEPCAJIbHBIMHU PeryJIsiTUBHBIMH J1eHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS [UJIS BBISBIEHUS MpoOJeM U HUX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYyAIUSX;

BbIOMpATh Ha OCHOBE OHOJIOTMUECKMX 3HAHUW IIEJIEBble M CMBICIOBbBIE
YCTAHOBKHM B CBOMX JIEMCTBUSIX M MOCTYINKAX MO OTHOILICHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTb, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATETILHO  COCTaBIIATh IUIAH pEIIEHUs MpoOJIeMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;

pacCIIMPATH PAMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMUHBIX TIPEIOYTEHUH;

JieNnaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHHUIO IIUPOKON SPYIULIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TMIOBBIMIATh CBOW O0Opa30BATENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAaIllUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMH  [MO3HABATEIbHOW  pedlieKcMM  Kak  OCO3HaHHS
COBEpIIAEMbIX JEWCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX pPE3yJIbTaTOB U
OCHOBaHMWIA, MCIOJB30BaTh MPUEMBI pedIeKCHH ISl OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLEHHMBATh PUCKM M CBOEBPEMEHHO INPHUHUMATH PELICHUS M0 HX
CHIDKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHTHl JPYTUX I[P AaHAIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ce0s U IPYTrUX:

MPUHUMATH ce0s1, TOHNMAasi CBOU HEJTOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTMBBI W ApPryMEHThl JPYIMX NPU AaHAIN3E PE3YJIbTATOB
NEeATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeaqmeTHbie pe3ynabTaThl OCBOEHHUS COJIEpXKaHUA Y4yeOHOTO mpeaMera
«buonorus» Ha yrayOJEHHOM ypOBHE OpPHEHTHUPOBAHBI Ha oOOecreueHue
npodunbHoro  oOyueHuss  oOywarouuxcsi  Ouonoruu. OHM — BKIIIOYAIOT:
crienuduyeckue Aj1si OMOJIOTUN HaYyYHBIC 3HAHUS, YMEHHS U CTIOCOOBI JEHCTBUM 110
OCBOCHUI0, MHTEPIIPETAK ¥ MPeoOpa30BaHUIO0 3HAHUN, BBl JEATEILHOCTH TIO
MOJIYYECHUIO HOBBIX 3HAHUW U UX NMPUMEHECHUIO B PA3IMYHBIX yUEOHBIX, a TAKXKE B
peanbHBbIX XKU3HEHHBIX cuUTyauusix. [IpeamMerHbie pe3ylnbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUSI yueOHOro npeamera «buosnorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUW O MECTe€ M pOJIM OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM €CTECTBEHHO-HAYyYHON KapTUHBI MUpA, B
NO3HAHUU  3aKOHOB  TPHUPOABI M  PEIIEHHH MpoOdJieM  PpalMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apYyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHUCTEMOM OWOJIOTMYECKMX 3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONMEe OWOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJALMs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT M pPa3BHUTHUE), OHOJOTHYECKHUE TEOPUU
(xnerounas teopus T. llIBanna, M. Illneiinena, P. Bupxoa, xpomocomMHasi Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. W. BaBunoBa — 0 ueHTpax
MHOTOOOpa3usi W  TMPOUWCXOXKIEHUS  KYJIbTYpHBIX  PAcTeHHi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJCHUS, PACIICIICHUS, YHCTOTHI TaMeT,
He3aBucuUMoOro HacieaoBanus [.  Mengens, TOMOJOTMYECKUX PSJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMH METOJAMHU HAYYHOTO MO3HAHUS, HCMOJIb3yEeMbIX B
OMOJIOTMYECKHUX HUCCIEOBAHUAX JKUBBIX OOBEKTOB (ONMUCAHHE, HM3MEpPEHHUE,
Ha0II0/IeHNE, AKCHEPUMEHT);



YMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT H
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHW3MOB, B TOM YHCIIE
OaxTepuii, TpuOOB, paCTCHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHUH, >KMBOTHBIX, YEJOBEKAa, MPOIECCOB IKUZHEACITEIHLHOCTH,
MPOTEKAIONIUX B OPraHW3MaxX PACTCHMI, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKHUX
MPOLIECCOB: OOMEHa BelEeCTB (MeTaboJu3M), MpEBpaIlCHUs] YHEPTrUuu, OpOoxKEeHUS,
aBTOTPO(GHOTO U TeTepOTPO(HOIrO TUIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€i03a, raMeToreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHAIILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAWBHUIYabHOTO  pa3BUTUs  OpraHm3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY OpPTraHOWJIAMH KJIETKH U HX
(YHKIHMSIMH, CTPOSCHHUEM KJIETOK pa3HbIX TKaHEH W HMX QYHKIUSIMH, MEXIY
OpraHaMd W CHUCTEeMaMH OpPraHOB Y pACTEHHH, JKUBOTHBIX M 4YEJIOBEKa U UX
(GYHKIHSIMH, MEXKIY CHCTEMaMH OPraHOB M WX (DYHKIUSAMHU, MEXKIY dTalaMu
oOMeHa BEIECTB, ATAllAMU KJIETOUYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamlaMu SMOPUOHAIFHOTO PAa3BHUTHS, TEHOTHIIOM M (EHOTUTIOM, (DEHOTHIIOM H
(dakTopamu cpeqpl OOUTAHUS;

YMEHHE BBIABISATH OTIIMYMTEIIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY JJIsI JIOKA3aTeIbCTBAa POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE pellaTh OMOJOTUYECKUE 3a]]a4H, BBISBISATh MPUYMHHO-CIIE/ICTBEHHbIE
CBSI3M MEXIY UCCIEAyEeMbIMU OMOJIOTMYECKIUMHU MPOLIECCAMH U SBIICHUSAMH, J1€TaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHH TOJYYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOJHATH JIa0OpaTOpHbIE M TpaKTUYeCKHue paboThl, COONIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIBHBIMU
cpeactBamu, (GOpMyIupys 1LeJlb MCCIEI0BaHUS, aHAIM3UPOBATh IMOJyUYECHHBIE
PE3YNbTATHI U ICNIaTh BHIBOJBL;

YMEHHE y4acTBOBaTh B Y4eOHO-HMCCIEAOBATENbCKOM paboTe 1Mo OHOIOTrHH,
HKOJIOTUM U MEIULUHE, MPOBOAMMOI Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, U
nyOIMYHO  TPEJNCTaBIATH  MMOJYYEHHBIE  pe3yabTaThl Ha  yYCHHYECKUX

KOH(EPEHIIHSIX;
YMEHHE OIICHUBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX WCCIICIOBAaHUUA B
obmactn  OWoOJOTMM W MEAUIMHBI  (KJIOHUPOBAaHHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE M3MEHEHUE I'€HOMa U CO3/J1aHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccuoHanbHON
NEATeNIbHOCTH B 00JIaCTH OMOJIOTHUHU, MEIUIIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEJIBCKOr0 XO3SIMCTBA, MUILEBON MPOMBIIIJIEHHOCTH, YTAyOJIATh MO3HABATEIbHBIN
MHTEpPEC, HANPaBJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIECH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTMYECKOro  00pa3oBaHMs B OpraHU3alUigX CPEAHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHOTO mpeameta «buonorus» B 11
K1acce JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHMM O MeECTe W poOJIM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHUPOJbI M PEIICHUH 3KOJIOTHYECKUX
npo0JieM 4YeloBEeYecTBa, a TakKe B PEIICEHUH BOMPOCOB PalMOHAIBHOTO
PUPOJIOTIONIH30BaHMS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00IIeCTBY, YEIOBEKY, O BKJIaJIc POCCUUCKUX W 3apyOCKHBIX YUYEHBIX-OUOJIOTOB B
pa3BuTHE OHOJIOTHY;

YMEHUE BJIAJICTh CHUCTEMON OWOJOTMYECKUX 3HAHUW, KOTOpas BKIHOYACT
OTpEeNIeSICHUs] W TOHUMAaHHUE CYIIHOCTH OCHOBOTIOJIATAIOIINX OHOJOTHYECKUX
TEPMUHOB M TIOHSATUH (BHJ, DKOcHUcTeMa, Ouocdepa), OHOIOTHYECKHE TEOPUH
(aBomronionHas teopus Y. JlapBuHa, CUHTETHYECKash TEOPHs HBOJIIOIMH), YICHUS
(A. H. CeBeprioBa — 0 myTsIX ¥ HampalieHUsX 3Boroiuu, B.M. Bepuanackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3aponsimeBoro cxonacra K. M. bapa), mpaBuna (munumyma FO. JluGuxa,
AKOJIOTUYECKON MHUpaMUibl JHEPTUM), TUIoTe3nl (rumore3a «Mupa PHK» V.
I'unGepra);

YyMEHUE  BJIAJETh  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIEAOBAHMSIX KUBBIX 00BEKTOB M DKOCUCTEM
(omucanue, M3MepeHue, HaOMIOACHUE, DKCIEPUMEHT), CIIOCOOAMU BBISBICHUS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE TMPU3HAKU: BHUIOB, OHOTEOICHO30B,
DPKOCUCTEM M Omocdepbl, CTaOMIM3UPYIOMIETO, ABIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABUKYIUX CHJI ABOJIIOIMU HA T€HO(OH] TIOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OWTaHWs, YepelOBaHUS HAMpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YIHEPTUH B IKOCUCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBSI3M MEXAY MpolieccaMu 3BOJIIOIUH,
JIBIKYIIUMU CHJIaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMHU Pa3JIMYHBIX 3KOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTEIbHbIE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHAOB K Cpele OOUTaHus, aOMOTHYECKMX M OMOTHYECKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBA3€H OpPraHW3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapryMEHTHI, OHOJIOTHUECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl JI0Ka3aTeJIbCTBA POJICTBA OPTaHMW3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB M CPE/Ibl OOUTaHUs, CTMHCTBA
YeIOBEUECKNX pac, HEOOXOMUMOCTH COXpaHEHUS MHOrooOpasus BHUIIOB H
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJOTUYECKUE 3a]]a4M, BBISBIISATh MPUINHHO-CIIC/ICTBCHHBIE
CBSI3M MGy UCCIIEAYEMbIMU OMOJIOTMYESCKIUMHU MTPOIIECCAMH U SIBIICHUSMH, JICTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH TTOJYYCHHBIX PE3YIhbTaTOB;

yYMEHHE BBITIONHATh JaO0OpAaTOpHbIE M TpPAaKTHYECKHWE paboThl, COOIIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, IMPOBEPATh HX OSKCICPUMEHTAIBHBIMHU
cpencTBamu, GOPMYyIUPYS IeTb HCCICIOBaHMs, aHAIM3UPOBATH IOJyYEHHBIC
PE3yJIbTATHI U JICNIaTh BEIBOIBL;

yMEHHE YYacTBOBAaTh B Y4EOHO-HCCIIEIOBATEIHCKOM paboTe Mo OHOJIOTHH,
DKOJIOTUM W MEJIMIIMHE, TPOBOJAMMONM Ha 0a3e IIKOJbHBIX HAYYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATH  IMOJYYCHHBIC  pE3yNbTaThl Ha  YYCHHYCCKUX
KOH(epeHIIUsX;

yMEHHE OIICHUBATh TUTIOTE3bI U TEOPUH O TIPOUCXOXKICHUU KU3HH, YETIOBEKA
M 4YEeJOBEUECKHX pac, O MPUYHMHAX, MOCIEJCTBUSAX M CIIOCO0AX MPEAOTBpPALICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oynymiei mpodeccruoHambHOM
JESTEIBHOCTU B 00JIACTH OMOJIOTHH, YKOJIOTUH, TPUPOAOIIONH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SHICTBA, MUIIEBOM
IPOMBIIJIEHHOCTH, YTAyONsATh TO3HABATENbHBI WMHTEpEC, HaNpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYyIOIIEH  mMpodeccud W TPOJOJDKCHHUE
OMOJIOTMYECKOTO 00pa30BaHMsI B OPraHU3AIUAX CPEIHET0 Mpo(eCcCHOHATBLHOTO U
BBICIIIETO 00pa3oBaHMsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/iesioB U TeM uu@poBbIe
Ne i/ P Konrpoasubie | IIpakrnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [IOK
1 b 1
HOMOTIDT Al Hayka 0 0 https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
2 JKuBbIE cHCTEMBI M X U3y9YECHUE 2 0 0.5 httos://m.edsoo.ru/863cca60
bubmmoreka [IOK
b 2 : :
3 HOSOTIBLIOTETICH 05 05 https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
4 XUMHUYECKasi OpraHU3aIusl KICTKH 10 1 0 htts://m.edsoo.ru/863cca60
bu6mmoreka [IOK
C 0.5 1
> TPOCHHE H (YHKLHI KICTKH 8 https://m.edsoo.ru/863cca60
5 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1 0 bubmuoreka [IOK
KJIETKE https://m.edsoo.ru/863cca60
7 HacneacrBennas nadopmanus u 9 1 05 bubnuoreka [IOK
peanuzanus e€ B KIeTKe ' https://m.edsoo.ru/863cca60
. bubmuorexa [IOK
8 HKHSHCHHEIA LI KICTKH 6 05 0 https://m.edsoo.ru/863cca60
bu6mmoreka IIOK
9 CTpoeHHe 1 GyHKIMH OPrarHu3MOB 17 05 0 https://m.edsoo.ru/863cca60
bu6mmoreka IIOK
10 P 8 1 0.5
a3MHO’KE€HHUE U pa3BUTUE OPTaHU3MOB httos://m. edsoo.ru/863cca60
11 I'eneTnka — HayKka O HacJI€CTBEHHOCTH U 2 0.5 0 bubmumoreka LIOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

HU3MCHYMBOCTHU OPraHu3MoOB

https://m.edso0.ru/863cca60

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1 EtTg?/7£T;§2ﬁ3g63ccaeo

13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 0.5 E::Sj?ﬁf;izﬁ(j}g% ccabo

14 I'eneTnka yenoBeka 3 1 0.5 Et?ri?/l;lr?;tzﬁ?/};&ccam

15 Cenekiusi OpraHu3MoB 4 0.5 0.5 Et?ri?/jlr?;izﬁ(jgwccam

16 BroTtexHoorusa v cuHTeTHYECKAsd ONOJIOTHS 4 0 0.5 l:tT;fSJ:I/I;I;.T;I;?)ﬁ(S/I;& cca60

17 PesepaHoe Bpems 1 0 0 Et?fg/jlgeijiiﬁggasccaao
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 6



https://m.edsoo.ru/863cca60
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11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB H TeEM uugpoBbie
Ne n/m P Konrpoabubie | IIpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 3apoKIeHNE U Pa3BUTHE IBOTFOIIMOHHBIX 4 0 0 bubnuoreka [IOK
MpeACTaBICHUIN B OMOJIOTHH https://m.edsoo.ru/863cca60
. bubnuoreka [IOK
2 M 14 15 0
HKPOIBOIIOLHA H €€ pESyIBTATH https://m.edsoo.ru/863cca60
N bubmuoreka [IOK
3 M 6 1 1
AKPOIBOIIOLHA H €€ pESyIBTATH https://m.edsoo.ru/863cca60
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU HA 15 5 1 bubnuoreka [IOK
3emiie https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
IT — :
5 POUCXOKIEHUE YETIOBEKA — AHTPOIIOT€HES 10 1 0.5 httos://m.edsoo.ru/863cca60
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHUSIX
6 OpPraHu3MOB U HaJOPTraHU3MEHHEIX CHCTEM 3 0.5 0 bubmiorexa OK
P . P . ' https://m.edsoo.ru/863cca60
C OKpYXarolien cpeaon
bubmuoreka [JOK
0
! Opranu3MEL H Cpea OOHTaHs o L 0 https://m.edsoo.ru/863cca60
. bubmuoreka [JOK
8 2 9 1 0
HOJIOTH BUILOB H HOTyIBHH https://m.edsoo.ru/863cca60
DKOJIOTHS COOOIIECTB. DKOJOTHUUECKUE bubmuorexa [IOK
9 12 1 0.5
CHUCTEMBI https://m.edsoo.ru/863cca60
bu6mmoreka IIOK
b — 17100 :
10 nocdepa — rinodanpHas IKOCUCTEMA 6 0.5 0 https://m.edsoo.ru/863¢ca60
11 UYenosek u OKpyxkarolas cpesa 6 0.5 0 bubmumoreka LIOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

https://m.edso0.ru/863cca60

12

PesepBHOE Bpems

bubmuorexa IIOK
https://m.edso0.ru/863cca60

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102

10



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

IHOYPOYHOE IIJNTAHUPOBAHME 10

KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kourpoubusbie | IlpakTuyeckue A op
n/n Bcero u3yuyeHuss =~ oOpa3oBarelibHbIE
padoThI padoTbl
pecypchbl
1 buonorus kak KOMIUIEKCHas HayKa U 1 0 0 1 Hgﬂeﬂ“ bubnuoteka [IOK
KaK 9acTh COBPEMEHHOTO OOIIeCTBa CEHTAOPA https://m.edso0.ru/863cca60
1 nenens B K
2 JKuBbIE cHCTEMBI M UX CBOMCTBa 1 0 0 CeHTSIOpsT htI:6H/I;IOTZKa HO/ 8630ca60
ps://m.eds00.ru/863cca
YpoBHEBast OpraHU3aIMs )KUBBIX 1 nenens bubnuoreka [IOK
3 CUCTEM 1 0 05 centiops https://m.edsoo.ru/863cca60
Hctopust OTKpBITHS U U3yYEHUS 2 nepens bubnuoreka [IOK
4 kietku. Knerounas teopust L 0 0 centiops https://m.edsoo.ru/863cca60
MeTo1bl MOJIEKYJISPHOU U KIIETOYHOU 2 Hezierst
CEeHTSIOps
ounosorun. [IpakTrueckas pabota
5 «M3yueHnue MeTo1I0B KJIETOYHOMU 1 05 05 bubnuoreka [IOK
Ouonorun (xpoMarorpadus, ' ' https://m.edso0.ru/863cca60
anekTpodopes, tuddepeHInanbHOE
uentpudyruposanue, [11[P)»
2 Henmens bub. K
6 XUMHAYECKHAH COCTAB KIIETKU 1 0 0 CeHTAOpS htI:pSJII/I;In(;T;I:i?/ 863ccab0
MuHepanbHble BEIIECTBA KIETKH, UX 3 nezens bu6nuoreka LIOK
! Ouonornyeckas poib L 0 0 cerTiops https://m.edsoo.ru/863cca60
_ HEeIEeIs
Oprannueckue BelecTa KJIeTKH 3
CEHTSOpS bubmuorexa [IOK
8 6enxu. Jlabopatopnas padora 1 0 0
https://m.edsoo.ru/863cca60
«O6HapyxeHre OeIKOB ¢ IIOMOIIBIO



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

Ka4eCTBEHHBIX PEAKLIMI»

9 CoiicTBa, K1accuuKamms u 0 0 3 Heﬂ%ﬂ’l bubnuoreka [IOK
GbyHKIIMY OETTKOB FeHTIDPA https://m.edsoo.ru/863cca60
10 Opranuyeckue BelecTBa KJIETKH — 0 0 A Heﬂ‘%ﬂ’l bubnuoreka LIOK
YIJI€BOBI peropA https://m.edsoo.ru/863cca60
1 Opranuyeckue BelecTBa KJIeTKH — 05 0 4 Heﬂ%ﬂ“ bubnuoreka [IOK
RI0Z000701151 ' FeHTIDPA https://m.edsoo.ru/863cca60
Hyxnennossie kucnorsl. IHK u PHK. 4 Heﬂ%ﬂ“
JlabopaTtopHnast pabota FeHTIDPA
12 «HccnenoBanre HYKJICHHOBBIX 0 0 Bubmroreia LIOK
a1 yi https://m.edsoo.ru/863cca60
KHCJIOT, BBIZICJICHHBIX U3 KIIETOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u pynknuu ATD. JIpyrue 0 0 1 Heig’ﬂ’l bubnuoreka [IOK
nykieosunrpudocdarsr (HTD) OHTAOPA https://m.edsoo.ru/863cca60
Cexsennposanne JJHK. MeTo sl 1 nenens
OKTAOPst bu6mmoreka [IOK
14 T€HOMUKH, TPAHCKPUIITOMUKH, 0 0
https://m.edsoo.ru/863cca60
MIPOTEOMUKHU
1 nenens bu6mmoreka [IOK
15 MeTo bl CTPYKTYpHOI GHoI0rUn 0.5 0
AR CTPYRLID OKTACPA https://m.edsoo.ru/863cca60
16 Tune! knerok. [IpokapuoTudeckas 0 0 2 He%eﬂ’l bubnuoreka [IOK
KJIETKa ORTIOPA https://m.edsoo.ru/863cca60
CrpoeHnue 3yKapuOTUYECKOU KIIETKH. 2 Heierst
17 [IpakTuueckas pabora «3ydyenue 0 0.5 OKTAOpA bubmmorexa LIOK
. . ' https://m.edso0.ru/863cca60
CBOMCTB KJIETOYHON MeMOpaHbD»
2 Hepers Bubmorexa IJOK
n .
18 OBEPXHOCTHBIN anmnapar KJIETKU 0 0 OKTSGpst https://m.eds00.ru/863cca60
OnHomMeMOpaHHBIE OPTaHOUIBI 3 Hegtens bu6muoreka [IOK
19 0 0.5 OKTAOPsI

KIJICTKU. HpaKTI/I‘-IeCKaH pa60Ta

https://m.edsoo.ru/863cca60



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

<<I/I3yT-ICHI/Ie JABMOKCHUA IUTOILIIa3Mbl B
PACTUTCIIbHBIX KIICTKAX»

[TonyaBTOHOMHBIE OpPraHOUABI KJIETKU: 3 Heﬂ;ﬂ’l
OKTSI0PsI
MUTOXOHJIPUH, TUTACTHU/IBL. P

20 JlaboparopHas paboTa 0 bubnuoreka [IOK
«MccnenoBanue miua3mMolin3a u https://m.edsoo.ru/863cca60
JIETUTa3MOJIN3a B PACTUTEIIBHBIX
KJIETKax»

3 Heernst bubmmoreka [IOK
21 HememOpanHbIE OpTaHOWIBI KIIETKH 0 OKTAOPS
https://m.edsoo.ru/863cca60
22 CrpoeHure 1 GyHKIIHHA SIpa 0 4 neens
OKTSIOpsI
CpaBHUTENBHAS XapaKTEPUCTHUKA 4 Henernst
OKTSIOpst

93 KJIETOK dyKkapuoT. JlabopaTopHas 05

pabota «/3yueHue cCTpoeHus KIETOK '

Pa3IMYHBIX OPraHU3MOBY»

AcCCUMMWIAILINSA U TUCCUMMISIINS — 4 Hezens
OKTSI0pst

JIBE CTOPOHBI MeTaboau3Ma. THITbI

24 oOmeHa BerecTB. JlaboparopHas 0 Bbu6mnoreka IJOK
pabota «/3ydeHue KaTaTuTHICCKON https://m.edsoo.ru/863cca60
AKTUBHOCTH (DepPMEHTOB (Ha MpuMepe
aMUJIa3bl WM KaTajaasbl)»
depMEeHTaTUBHBIN XapaKTep peakiui 1 nenens

HOSIOpS
KJIETOYHOT'O MeTalboIu3Ma.

o5 JlaboparopHas pabota «3y4yeHne 0 Bbu6mnorexa IJOK
(bepMEHTAaTUBHOTO PACHICIUICHUS https://m.edsoo.ru/863cca60
MEPOKCUJIAa BOJIOPOJA B PACTUTEIBHBIX
U )KMBOTHBIX KJIETKAX»

26 benku-akTuBaTophl U OEIKU- 0 1 He6ﬂeﬂﬂ Bubsmoreka [TOK

HOA0pPs

UHTUOUTOPBI

https://m.edsoo.ru/863cca60



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

1 nenens bubmuorexa IIOK
27 AB i 0 0
TOTPOQHBII THII 0OMEHA BeIIIECTR Hosbpa https://m.edsoo.ru/863cca60
2 Henens bu6mmoreka [IOK
28 ) 0.5
OTOCHHTES oSG https://m.edsoo.ru/863cca60
Xemocunres. JlaboparopHas pabota 2 nepens
29 «CpaBHEHHE PO CI()DCOBp(i)OTOI;I/IHTeL’.a 0 HOSOps bubmroreia LIOK
p pott https://m.edsoo.ru/863cca60
1 XeMOCHHTE32a»
AnHaspoOHbIE OpraHu3Mbl. Bus 2 H"g‘em
30 Opoxenus. JlabopaTtopnas pabota 0 HOTopA bubnuoreka [IOK
«CpaBHEHHE TIPOIIECCOB OPOKEHUS 1 https://m.edsoo.ru/863cca60
TIBIXQHUSD)
AspoOHBIE OpraHU3Mbl. JTambl 3 Hezens bubnuoreka LIOK
31 0.5 HOAOPS
SHEpPreTHYecKoro ooMeHa https://m.edsoo.ru/863cca60
DHeprust MeMOpPaHHOTO IPaJIMCHTA 3 ezt
HOAOPS bu6mmoreka [IOK
32 npotoHoB. Cunre3 AT®: pabora 0
. https://m.edsoo.ru/863cca60
npoToHHOM AT®-cuHTa3bI
33 Peakuuun maTpudHOTO CMHTE3a 0 s bubmmorexa LIOK
i P HoOpA https://m.edsoo.ru/863cca60
TpaHcKpUNIIUS — MaTPUYHBINA CUHTE3 4 nezens bubnuoreka [IOK
34 0 HOSAOPs
PHK https://m.edsoo.ru/863cca60
4 nenens Bubmorexa IJOK
T & :
3 DEHCIDIE H e S1atsl 05 nosbpa https://m.edsoo.ru/863cca60
36 KonupoBanune aMuHOKHUCIIOT. Posib 0 4 Hegleﬂ" bubnuoreka [IOK
pubocom B OnocuHTE3€e Oenka HoRoPA https://m.edso0.ru/863cca60
Opranuzanys reHoMa y IpoKapuoT U 1 nenens bu6nuoreka LIOK
37 0 nexabps
JYKapuoT https://m.edsoo.ru/863cca60
MouiekynspHble MEXaHU3MBI 1 nenens bub6mumoreka LIOK
38 0.5 mexaopst

9KCIIPECCUU T'€HOB Y 3YKapHOT

https://m.edsoo.ru/863cca60
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Bupycsl — BHEKIIETOUYHBIE (POPMBI

1 nenens

mexadpst
39 YKU3HU U O0JIUTaTHBIC TTApa3HTHI. 0 05 bubnmnoreka [JOK
IMpaktuueckas pabora «Co3nanue ' https://m.edso0.ru/863cca60
MOJICIT BHPYCa»
BupycHsle 3a001eBaHus YeIOBEKa, 2 neftens bubnuoreka LIOK
40 . 0 0 nexaGpst
JKUBOTHBIX, PACTEHUI https://m.edsoo.ru/863cca60
HanoTexnooruu B OMOJIOTHN 1 2 Heyens bubmmoreka [IOK
41 0 0 nexapst
MeIUIHE https://m.edso00.ru/863cca60
2 Heyens bubmmoreka [IOK
42 JKU3HEHHBIN UK KIIETKH 0 0
H preratps https://m.edso00.ru/863cca60
3 Henens Bubnuoreka IJOK
43 Martpuyunslit cuares JIHK 0 0
p A piexatpa https://m.edso00.ru/863cca60
Xpomocomsl. JJaboparopHas paborta 3 Hezenst
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0 0 petatpa bubmmorexa [OK
v P https://m.edso0.ru/863cca60
MHKpOTIperaparax»
3 Henens Bbu6mmoreka IJOK
45 eJIEHHE KIIETKH — MHUTO3 0.5 0
A pieKabpa https://m.edso0.ru/863cca60
Tunsl kierok. Kapuokunes u 4 nezens
nexaopst
nutokunes. JlabopaTopHas padota
bu6mmoreka [IOK
46 «HabmroneHne MuTO3a B KJIIETKAX 0 0
https://m.edso0.ru/863cca60
KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIperapaTax )
47 Perynsauus >kM3HEHHOTO IIUKIA KIIETOK 0 0 [ enens bubmotera [IOK
Y piekabps https://m.edso0.ru/863cca60
4 nentens Bubmorexa IJOK
48 OpraHu3M Kak eIMHOE 11eJ10e 0.5 0
P & H piekabps https://m.edso0.ru/863cca60
Txanu pactenwuii. JlaboparopHas 3 Hepens bubnmoreka [IOK
49 0 0 STHBapsI

paboTa «/3ydyeHue TkaHel pacTeHUI»

https://m.edsoo.ru/863cca60
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TkaHu >KUBOTHBIX U YEJIOBEKA.

3 Hemens

STHBAps bubmuorexa IIOK
50 fﬁfﬁéﬁ?ﬁ;ﬁiﬁ:m «Msyeie https://m.edsoo.ru/863cca60
Opransel. CucTeMbl OPraHoB. 3 Heens
o1 JlaboparopHas pabota «3ydcHwne rHRapd bubmmoreia [OK
https://m.edsoo.ru/863cca60
OpPraHOB I[BETKOBOTO PACTEHUS
52 Ormopa Tena opraHu3MoB iHI;Z[;M Bubmroreia LIOK
https://m.edsoo.ru/863cca60
53 JIBI>KEHUE OPraHu3MOB :HI;ZZ;[;M brbmmorexa LIOK
https://m.edsoo.ru/863cca60
54 ITuTanue opraHu3mMoB j;;iﬁm bubmorexa LOK
https://m.edsoo.ru/863cca60
IInTanne MO3BOHOYHBIX JKUBOTHBIX. o Hezens bubnuoreka [IOK
55 SHBapsI
[TumeBapuTenbHas cUCTEMA YEJIOBEKa https://m.edsoo.ru/863cca60
56 JlbIXaHue OpraHnu3MoB EH};Z?ZM bubmmorexa [IOK
https://m.edsoo.ru/863cca60
JlpIxaHKe TO3BOHOYHBIX >KUBOTHBIX U > Hezlens bubmuoreka [IOK
> YeJoBeKa pHBaps https://m.edsoo.ru/863cca60
58 TpaHcnopT BEIECTB y OPraHU3MOB i::g;;: Bubmrorexa LIOK
https://m.edsoo.ru/863cca60
KpoBeHnocHast cuctema mo3BOHOYHBIX 1 nenens bubnunoreka [IOK
59 JKUBOTHBIX U YEJIOBEKA Qenpas https://m.edsoo.ru/863cca60
60 Beinenenue y opraHu3MoB ;::;ZJII: bubnmorexa [IOK
https://m.edsoo.ru/863cca60
61 3anura y OpraHu3MoB é::g;;: bubnmorexa [IOK
https://m.edsoo.ru/863cca60
2 nenenst Bubmuoreka IJOK
62 NmMmmyHHas cucteMa yenoBeka (espas

https://m.edsoo.ru/863cca60
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PasgpaxkuMocTs u peryisanus y

2 Henens

bubmuorexa IIOK

63 0
OpraHu3MOB teppans https://m.edsoo.ru/863cca60
T'yMopanbHag perynanus u 3 Henens
64 3131)1;\[401? VHHAs chZeMa SKUBOTHBIX U 0.5 (enpaa bubnmorexa HOK
P ' https://m.edso0.ru/863cca60
YyeJioBeKa
65 DopMBI pa3MHOKEHHS OPTaHH3MOB 0 e brommorexa [OK
PMELD P (enpata https://m.edsoo.ru/863cca60
3 nenens Bubnuoreka IJOK
66 [TonoBoe pa3MHOXKEHHE 0
p (enpata https://m.edsoo.ru/863cca60
4 nestens Bbubmoreka I[JOK
67 Meiio3s 0.5
eppans https://m.edsoo.ru/863cca60
I'ameTorenes. O6pa3oBaHue U A nenens
dhepans
Pa3BUTHE TIOJIOBBIX KIIETOK.
68 JlaboparopHas paboTa «3y4yeHue 0 bubmmorexa [OK
paTopiazp 4 https://m.edsoo.ru/863cca60
CTPOCHHS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»
NuauBunyanbHOE pa3BUTHE 4 Henens
69 0 (epans
OpraHU3MOB — OHTOT'CHE3
70 3akJiaJika OpraHoB U TKaHE! U3 05 1 mentena MapTa | BuGnnoreka LHOK
3apOABIIEBBIX JTUCTKOB ' https://m.edsoo.ru/863cca60
Pocrt u pazBuTHE KUBOTHBIX. 1 nenens mapra
7 JlaGopaTtopHas paboTa «BrisiBeHNE 0 bubnuoreka [IOK
MPU3HAKOB CXOJCTBA 3apO/IbIIIEH https://m.edsoo.ru/863cca60
MMO3BOHOYHBIX )KUBOTHBIX)
Pa3sMHOkeHME U pa3BUTHE PACTCHUM. 1 Hestenst mapta
72 JlaGopatopHas pabora «CTpoeHue bu6nuoreka LIOK

OpraHOB Pa3MHOXKCHUS BBICIINX
pacTeHui»

https://m.edsoo.ru/863cca60
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I/ICTOpI/IH CTAHOBJICHU U Pa3BUTUA

2 Henenst Mapta

bubmuorexa IIOK

73 0 0
FEHETHKH KaK HayKu https://m.edsoo.ru/863cca60
OCHOBHBIE TIOHSATHS 1 CUMBOJIBI 2 Heslens MapTa
reHeTuku. JlabopatopHas pabora bubnuoreka LIOK

74 0 0
«Jlpo3oduia kak 0OBEKT https://m.edso0.ru/863cca60
F€HETHYECKUX UCCIICTIOBAHUI
3aKOHOMEPHOCTH HACJIEI0OBAHUS 2 Hezlens MapTa
Mpu3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas padora bubnuoreka [IOK

75 " 0 0.5

N3yuenne pe3ynbTaToB https://m.edsoo.ru/863cca60
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
npo30dus"

76 uTonornyeckue 0CHOBEI 0 0 3 Hezens MapTal - BuGnporexa [IOK
MOHOTHOPHTHOTO CKPEITUBAHMS https://m.edsoo.ru/863cca60
AHanu3upylomiee CKperBaHue. 3 Henena MapTa Bugnumoteka [IOK

77 0 0
Henonnoe nomMmunnpoBanue https://m.edso0.ru/863cca60
JlurnOpuHOE CKpeIIBaHUE. 3 Hezlens MapTa

78 [IpakTrueckas pabora «3yuenue 0 05 bubnuoreka [IOK
pe3ynbTaTOB JUTHOPUIHOTO ' https://m.edsoo.ru/863cca60
CKpEeIUBaHUs Y APO30(PUIIB»

ILluTomoruueckrue 0CHOBEI A Heztens MapTa, - BuGniorexa LIOK

79 0.5 0
JTUTUOPUTHOTO CKPEIIUBAHUS https://m.edsoo.ru/863cca60

80 CleIieHHOE HAacIeI0BaHHueE 0 0 4 Helens MapTal  BuGuoTeka LHOK
IIPU3HAKOB https://m.edsoo.ru/863cca60

81 XpOMOCOMHasI TEOpUS 05 0 A4 HezenA MapTa  Bugmoreka [IOK
HACIIEICTBEHHOCTH ' https://m.edsoo.ru/863cca60

2 Hejienst bubnmnoreka [JOK

82 I'enerunka moja 0 0 anpens H

https://m.edsoo.ru/863cca60
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2 Heziens bubnmnoreka [JOK

83 I'eHoTHIT KaK IETOCTHAs CHCTEMA 0 0 anperst i

https://m.edsoo.ru/863cca60

84 ['eHeTHUECKUi1 KOHTPOJIb PA3BUTHS 0 0 2 Bepiens bubmmoreka [IOK

aIrpeis
pacTeHuH, )KUBOTHBIX U YEJIOBEKA P https://m.edsoo.ru/863cca60
85 N3meHunBoCTh pU3HAKOB. Bupl 0 0 3 Henens bubnuoreka LIOK
M3MEHYNBOCTH prpe https://m.edsoo.ru/863cca60
3 nenens Bubnuoreka IJOK
86 MompukarmonHas U3MEHYHBOCTb 0 0
¢ pripei https://m.edsoo.ru/863cca60
BaprannoHHBI psi M BapHALIMOHHAS 3 Henens
arperns
kpuBas. JlaboparopHas padoTa

87 «MccnenoBanmne 3aKOHOMEPHOCTEN 0 0 bubmuoreka [IOK
MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. https://m.edsoo.ru/863cca60
[TocTpoeHnue BapuallOHHOTO psija U
BapHallMOHHOW KPUBOW»

83 ['eHOTHIIYECKAS N3MEHYHNBOCTD. 05 0 4 Hezens bubnuoreka [IOK
KomMOuHnaTiBHas ©I3MEHYUBOCTh ' prpe https://m.edsoo.ru/863cca60
MyTanuoHHas U3MEHUYUBOCTD. 4 Henenst

arpeisa

89 [IpakTuueckas pabora «MyTtamuu y 0 05 P bubnuoreka [IOK
po30¢ bl (Ha TOTOBBIX ' https://m.edsoo.ru/863cca60
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTallMOHHOIO 4 nenens

anpesst bubmuoreka [IOK

90 npoiecca. JMUreHeTHKa U 0 0
R — https://m.edsoo.ru/863cca60
I'enetnka yenoseka. [IpakTuyeckas 1 nenens mas Bu6 OK

91 paboTta «CocTaBiieHUE U aHATTU3 0 0.5 nommorexa [
POTOCIOBHOH» https://m.edsoo.ru/863cca60

1 Hemens mas
92 Meto 16l MEAUIIMHCKOW T€HETUKU 0.5 0 bubmorexa LIOK

https://m.edsoo.ru/863cca60



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

3HaucHUE MCHHHHHCKOﬁ T'CHCTUKHU B

1 Henens mas

93 MPEAOTBPAILCHUH U JICUCHUH 0 0 bubmmorexa [OK
peAoTBpatll . https://m.edsoo.ru/863cca60
TCHETHUYECKUX 3a00JICBAaHUH YeTIOBEKA
OCHOBHBIE TIOHSATHUSI CEJICKITHH. 2 Heslens Mast
9 JlaboparopHas pabota «3ydcHue 0 0 bubnuoreka [IOK
COPTOB KYJIbTYPHBIX PACTEHUUN U https://m.edsoo.ru/863cca60
MOPOJI TIOMAITHUX KUBOTHBIX)
MeTobI CeNeKIMOHHON PabOTEHL. 2 Henens Mast
95 JlaboparopHas pabota «M3ydcHue 0 0 bubmroreka LIOK
patopHaip ytj https://m.edsoo.ru/863cca60
METOJIOB CEIICKIINH PACTCHUI
JIOCTHKEHHMS CENEKIIUH PACTEHUH 1 2 Heziens Mas
bubmmoreka [IOK
96 XKUBOTHBIX. [IpakTnyeckas pabora 0 0.5
. https://m.edsoo.ru/863cca60
«[IpuBuBKa pacTeHHiD»
CoxpaHeHHe, H3yueHHe U 3 Hezens Mast
97 HCIOJIb30BaHNE T€HETUYECKUX 0.5 0
pecypcoB
buoTexHosiorus kak Hayka u OTpaciib 3 Hezens Mas
03 npou3BoicTBa. [IpakTrueckas pabora 0 05 bubnuoreka [IOK
«M3ydeHne oObEeKTOB ' https://m.edsoo.ru/863cca60
OMOTEXHOJIOT UM
99 OcHOBHbIE HaIIPaBJICHUS 0 0 3 Henens mas bubnuoreka [IOK
CUHTETUYECKON OMOJIOTHUHI https://m.edsoo.ru/863cca60
4 menenst Mas bubmuoreka [IOK
100 XpoMocoMHas ¥ TeHHas HHKEHEPUS 0 0
P P https://m.edsoo.ru/863cca60
4 nenens Mas Bubnuorexa IJOK
101 MenuimHckue OMOTEXHOIOTUI 0 0
https://m.edsoo.ru/863cca60
102 Pesepsubliit ypok. [loBTOpeHue, 0 0 4 Hezienst Mast bubnmoreka [JOK

000011IeHNEe, CHCTEMATH3ALIMS 3SHAHUN

https://m.edsoo.ru/863cca60
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

5.5




11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHBbIE
Ne ara uu@ppoBbIe
Tema ypoka Konrpouabusbie | IlpakTuyeckue A op
n/n Bcero u3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
1 nenens B K
1 OBomronroHHas Teopus U. Jlapsuna 1 0 0 CceHTAODS htI’;ISsJ'I/I;I;T;I;?)(?rS/863cca6O
JIBIKYIIIME CUITBI SBOJTIOIIMH BUJIOB 1 Henens bubmmoreka [IOK
2 1 0 0 CeHTs0ps
o Y. /lapsuny https://m.edsoo.ru/863cca60
Bopw0a 3a cymecTBoBanue, 1 nepens
3 €CTECTBCHHBIN U NCKYCCTBCHHBIN 1 0 0 centiops bubmmorexa [OK
Y https://m.edsoo.ru/863cca60
oT06op
DopMUPOBAHUE CUHTETUYECKOU 2 nepens bubnuoreka [IOK
4 TEOPHUH IBOJIIOIUU 1 0 0 CeHTAOPA https://m.edso0.ru/863cca60
DTanbl 3BOJTIOLMOHHOTO MPOIIecca: 2 et bubnuoreka [IOK
5 1 0.5 0 CceHTAOPS
MUKPOAIBOJIIOLUS K MAKPOIBOJIIOIUSA https://m.edsoo.ru/863cca60
[Tonmynsiuust — snemMeHTapHas 2 Hezierst bubmuoreka [IOK
6 €UHULIA DBOJIIOINU 1 0 0 ceRTAOps https://m.edsoo.ru/863cca60
3aKOH F€HETUYECKOTO PAaBHOBECHS 3 Heﬂ%”" bubnuoreka [IOK
. CeHTs0ps
JIx. Xapnu, B. BaitnOepra. https://m.edsoo.ru/863cca60
7 JlaboparopHas paboTa «BrisBieHue 1 0 0.5
W3MEHUYUBOCTH Y 0C00el OJTHOTO
BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOIOLMU 1 0.5 0 3 nezens
CEHTSOPS bubmuorexa [IOK
https://m.edsoo.ru/863cca60
9 Dddext ocnoBarens. Ipdext 1 0 0 bubnmoreka [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru/863cca60
10 Murpanuu. M30ms1my Nomysuui: 1 0 0 3 nezens bu6muoreka [IOK
CEeHTSIOPA

https://m.edsoo.ru/863cca60

4 "enens
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CEeHTSIOpA




reorpaduueckas, Onosoruaeckas

1 EctecTBennslit oT00p — 05 0 geﬁi%;’; bu6mmoreka [IOK
HAIPaBISIOMIUI (HAKTOP 3BOJFOLUH ' https://m.edsoo.ru/863cca60
12 [TonoBoit oT60p 0 0 A nezens bubmmoreka LIOK
centiops https://m.edsoo.ru/863cca60
[Iprcnoco6aeHHOCTh OPraHU3MOB KaK 1 nepens
pe3yabTaT MUKPOIBOJIFOIIHH. OKTACpA bubnmorexa [OK
https://m.edsoo.ru/863cca60
13 JlaboparopHas pabota «M3ydecHue 0 0.5
apoMop(h030B U UIMOATANITAIIUHN Y
PaCTeHHI W JKUBOTHBIX)
[Ipumeps! npucnocobaeHut y 1 nepens bubnuoreka [IOK
OpraHu3MoB: MOP(}OJIOTHUYECKHE, oKTAbpA https://m.edsoo.ru/863cca60
(dbu3moornUecKue, OMOXMMHUUIECKHE,
14 noBeeHueckue. JlabopatopHas 0 0.5
pabota «IIpucnocoobnenus
OpPraHU3MOB U UX OTHOCUTEIbHAS
11e1€C000pa3HOCThY
Bun, ero xpurepuu u CTpykTypa. 1 menens bu6mmoreka [IOK
15 Jlaboparopnas pabota «CpaBHeHHE 0 05 oKTi0ps https://m.edsoo.ru/863cca60
BUJIOB TI0 MOP(}OJIOTUYECKOMY '
KPUTEPHUIO»
16 Crpykrypa BUzIa 0 0 2 neziens bubaunoreka [IOK
orrbpa https://m.edsoo.ru/863cca60
17 BunooOpa3oBanue Kak pe3ynbTaT 05 0 i;i%;? bubnnoreka [IOK
MHKPOIBOJIIOLIUA https://m.edsoo.ru/863cca60
18 CBAl35 MHKpOOBOTIOLIH 1 0 0 ixii%%? bubnnoreka [IOK
AMUAEMHUOJIOTHH
https://m.edsoo.ru/863cca60
MaxkpoaBoJronus. 3 Hegtens bub6mumoreka LIOK
19 [TasieoHTOIOrMYECKHE METOIBI 0 0 OKTAOpA https://m.edsoo.ru/863cca60

HU3YUCHUA 5BOJIFOIIUU
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20 Buoreorpaduueckre MeTo b1 05 0 5;2}162? bubmmoreka LIOK
W3yYEHUS BOJIFOLUU https://m.edsoo.ru/863cca60
OMOPHOJIOTHYECKUE B CPABHUTEILHO- 3 neflens bubnuoreka LIOK

21 MOP(}OJIOTHIECKHE METOIBI H3YICHUS 0 0 oxTA0ps https://m.edso0.ru/863cca60
9BOJIIOLIUU
MounekynspHO-TEHETUYECKHE, 4 nentenst

22 OMOXMMHYECKHE K MATEMATUICCKUE 0 0 oxrA0ps bubnmorexa [OK
METObI H3ydeH s SBOTONHH https://m.edsoo.ru/863cca60

23 OO61re 3aKOHOMEPHOCTH HBOJIIOIIUU 0.5 0 4 Henens bubnuoreka [IOK

OKTSI0pst
https://m.edsoo.ru/863cca60

24 AnanTuBHas paauanusl. 0 0 3;;2%?:‘ bubmmoreka [IOK
HepaBHOMEpPHOCTH TEMIIOB 3BOJIFOIIUN https://m.edsoo.ru/863cca60
Hay4HbIe rHmoTe3sl IpOMCXO0KACHUS 1 nenens bubmumoreka LIOK

25 JKU3HHU Ha 3emiie 0 0 osGps https://m.edsoo.ru/863cca60

26 JloHay4JHBIC TIPEICTABIICHHUS O 0 0 iofg%ie;’l bubnuoreka [IOK
3apOKICHUH KU3HU https://m.edsoo.ru/863cca60
OCHOBHBIE 3TaIbl HEOPraHUYECKON 1 nenenst

27 — 0.5 0 HOAGDS bubnuoreka [IOK

https://m.edsoo.ru/863cca60

28 ['unoTessl 3apoKACHUS JKUZHU 0 0 2 nepens bubnuoreka [IOK

HOROpA https://m.edsoo.ru/863cca60
Ucropus 3emunn u MeTopl €€ 2 nepens bubnuoreka [IOK
usyuenus. Jlabopartopnas pabora HOAGpA https://m.edsoo.ru/863cca60

29 «M3yueHne 1 onrcaHne UCKOMAeMBbIX 0 05
OCTaTKOB JPEBHUX OPraHU3MOBY»

HavanbHble 3Tans1 opraHuueckoi 2 neniens bu6nuoreka LIOK
30 SBOJIFOLIUHI 0 0 osbps https://m.edsoo.ru/863cca60
31 DBOJIIOLHS DYKAPHOT 0.5 0 3 Hezens Bubmuoreka [IOK
HOROpA https://m.edsoo.ru/863cca60
OCHOBHBIE 3Tarlbl 3BOJIOLUU 3 Heerst
32 pacturensHOro mupa. [Ipaktuueckas 0 0.5 HOAOPS bubmmorexa IOK

pabora «3yduenue ocobeHHOCTEH

https://m.edsoo.ru/863cca60
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CTPOCHHUS PACTEHUIN PA3HBIX OTACIIOB

OCHOBHBIE JTAIIbI YBOJIFOLIUNA 3 Hezens
33 0.5 0 HOAOPs bu6mmoreka [IOK
PHBOTHOTO Mipa https://m.edsoo.ru/863cca60
DBoJTIoIHS KUBOTHBIX. [IpakTrueckas 4 H‘%ﬂeﬂ’l bubmmoreka [IOK
34 pabora «M3y4uenne ocobeHHOCTEH 0 0.5 HOAOPA https://m.edso0.ru/863cca60
CTPOEHHMS TTO3BOHOYHBIX KHBOTHBIX)»
PazButHe xu3HM Ha 3eMIie 1o paM 1 4 Henens bubnuoreka [IOK
35 0 0 HOSIOps
reproiam https://m.edsoo.ru/863cca60
MaccoBbie BBIMUPaHUS — 4 nenes bubmuoreka [IOK
36 P 0 0 HOSIOps 1
9KOJIOTHYECKHE KPU3UCHI IPOILIOTO https://m.edsoo.ru/863cca60
CoBpeMeHHBIN KOJIOTUYECKUI 1 nenens bubnuoreka LIOK
37 0 0 Inexabps
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo.ru/863cca60
CoBpeMeHHas cucTeMa 1 nenens
38 0 0 nexadpst bubmuoreka [IOK
OPraHUYECKOT0 MPOILIOTO ttns:/m.ed 1863ccat0
https://m.edsoo.ru/863cca
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI 1 nenens bubmuoreka [IOK
39 OpraHu3MoOB 0 0 prexaops https://m.edsoo.ru/863cca60
40 AHTPONOJIOTHS — HayKa O YEJIOBEKE 0 0 2 mepens bubnuoreka [IOK
prexaops https://m.edsoo.ru/863cca60
Pa3BuTune npencraBieHuii o 2 Hepenst
41 0.5 0 nexabps
MIPOUCXOKACHUH YEJIOBEKA
MecTo 4denoBeka B CUCTEME 2 Heierst
mexabpst
opranuueckoro mupa. JJabopatopHas
42 pabora «M3yueHue ocobeHHOCTEH 0 0
CTPOEHHMSI CKEJIETa YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXKICHUEM)
43 JIBMKyIIKe CUIIBI aHTPOIIOTEHE3a 0 0 3 Hejtens
mexaopst
CooTHomeHne OMOIOTUYECKUX U 3 Hejierst
mexaopst
44 COLIMANBHBIX (PAKTOPOB B 0.5 0

AHTPOIIOI'CHE3C



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

45 OcCHOBHBIC CTaaUHM AHTPOIIOTEHE3a 0 0 3 Hepens
mexaopst
46 [laneoreHeTnka W TAJIEOTCHOMHKA 0 0 A Henens
mexaopst
47 DBOJIIOIUS COBPEMEHHOTO YeJIOBEKA 0.5 0 A Heens
mexaopst
Yenoseueckue packl. [Ipaktuueckas A Heens
48 pabota «/3y4eHne IKOJIOTHUECKUX 0 0.5 prexaops bubmorexa IOK
A TATITAIHH YEITOBCKzY https://m.edsoo.ru/863cca60
49 MexcuuIIMHapHbIE METO/IbI 0 0 i’H’;‘;II[;M bubnuoreka [IOK
AHTPOIOJIOTUN https://m.edsoo.ru/863cca60
50 3apokIeHNE U Pa3BUTHE SKOJIOTHH 0 0 3 Hepens bubnmorexa [IOK
pHBaps https://m.edsoo.ru/863cca60
Merto el 3xosioruu. JlabopatopHas 3 Heytenst bubnuoreka [IOK
51 pabota «3ydeHue MeToa0B 0 0 prHBaps https://m.edsoo.ru/863cca60
9KOJIOTMYECKUX UCCIICIOBAHUID)
52 3HaYCHUE YKOJOTHUCCKUX 3HAHUM JUTS 0 0 :]{-H}]IBZ.I;)E;{HX bubmuoreka [IOK
YeJoBeKa https://m.edsoo.ru/863cca60
53 Dkonorudeckue GaKkTopbl 0 0 A Henens
SHBapsI bu6mmoreka [IOK
https://m.edsoo.ru/863cca60
AoGunotnyeckue gakropsl. CBET Kak A Henens bubnuoreka [IOK
9KOJIOTHYECKU (hakTop. pHEaps https://m.edsoo.ru/863cca60
54 JlaboparopHas paboTa «BbisBieHue 0 0
MIPUCTIOCOOIECHUI OPraHU3MOB K
BIIUSIHUIO CBETa»
AbuoTtnueckue HaKTopsl. > Hepens bu6nuoreka LIOK
TemmepaTypa Kak 9KOJIOTHUECKHUI HBapA https://m.edsoo.ru/863cca60
¢axTop. JlabopaTopHas pabora
5 «BplsiBIEeHUE TPUCTIOCOOTCHMIA 0 0
OpPraHU3MOB K BIIHSIHUIO
TEMIIepaTyphbi»
Abunotuueckue pakTopsl. BraxxHOCT S Hegenst
56 1 0 STHBAps

KaK 3KOJIOTHYECKHI (aKTop.



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

JlaboparopHas paboTa
«AHATOMHYECKHAE 0COOEHHOCTH
pacTeHuil U3 Pa3sHbIX MECT OOUTAHUS

57 Cpebl 0OUTaHKs OPraHU3MOB > Heylenst
sIHBapsL
58 BHOJIOrHYEeCKHE PUTMBI 1 nenens
(eppans bubmmoreka [IOK
https://m.edsoo.ru/863cca60
59 XKuznennsle GopMbl OpraHu3MOB 1 nenens bubnuoreka [IOK
teepans https://m.edsoo.ru/863cca60
60 brotndeckue hakTopsl 1 nenens bubnmorexa [IOK
(espars https://m.edsoo.ru/863cca60
3HaYeHNE OMOTUYECKUX 2 Henens bubmuoreka [IOK
61 B3aMMOJCHCTBUM JIJIS CYILIECTBOBAHUS Qenpars https://m.edsoo.ru/863cca60
OpPraHU3MOB B Cpe/ie OOUTaHUS
62 DKOJIOTUIECKUE XaPAKTEPUCTUKU éﬂeﬂeﬂ’l bubmuoreka [IOK
eBpas
MOMYJISIIIUN https://m.edsoo.ru/863cca60
OCHOBHBIE TOKA3aTEHU MOMYJISIIUN: 2 Hezens
dbespas bu6mmoreka [IOK
63 YUCJIEHHOCTb, INIOTHOCTh, BO3pacTHAas
https://m.edsoo.ru/863cca60
U [0JIOBasi CTPYKTYpa
OCHOBHBIE TOKA3aTEU MOMYJISIIUN: 3 Hezens bubmuoreka [IOK
64 POXKIAEMOCTb, IPUPOCT, TEMII POCTA, denpars https://m.edsoo.ru/863cca60
CMEPTHOCTb, MUTpalluU
65 DKoJIorHYecKas CTpyKTypa fb HEACI bubnuoreka [IOK
CBpa
TIOIYJIALUN Bpa https://m.edso0.ru/863cca60
JInHamuKa nomnyIsnuu u eé 3 Henenst
66 deBpamns
perymsus
KpuBsle pocTa uncieHHocTH 4 neners
67 theBpans

NOMYJIAIHUU. KpI/IBLIe BBIKMBAHU A



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

68

DKoJIorMYecKasi HUIIAa BUAA.
JIaboparopHas paboTa
«[IpucnocobneHust ceMsiH pacTeHUH K
pacceeHno»

0.5

4 menens
(heBpans




69 Bun xak cucrema momyssiuii 0 4 Henens
theBpans
20 3aKOHOMEPHOCTH IIOBEICHHUS U 0 1 Henens mapra
MUTPALAN KHUBOTHBIX
1 Co00611eCTBO OPraHU3MOB — 0 1 nezens Mapra
OHMOIICHO3
72 DKocucTeMa Kak OTKpBITasi CUCTEMa 1 Henenst Mapra
73 KpyroBopoT BemecTs 1 NOTOK 2 Hezlens MapTa BuGmiorexa [[OK
SHEPTUU B IKOCHCTEME
https://m.edsoo.ru/863cca60
74 OCHOBHBIE TIOKA3aTEIN SKOCUCTEMBI 2 Hezlens MapTa | Bu@rorexa [IOK
https://m.edsoo.ru/863cca60
75 DKOJOTUYECKUE TUPaAMUIbI 2 Henlens MapTa | BuGuoTeKa [HOK
https://m.edsoo.ru/863cca60
76 N3menenus cooOIiecTB — CyKIIECCHHU 3 menenst mapTa | pponuoteka IIOK
https://m.edsoo.ru/863cca60
[IpupoaHbIE SKOCHCTEMBI. 3 nenens MapTa | BuGnporexa [IOK
77 DKOCHCTEMBI 03€p U PEK. 0 https://m.edsoo.ru/863cca60
DKOCHUCTEMBI MOPEU U OKEaHOB
[IpupoHbIE 5KOCUCTEMBI. 3 Heziens MapTa
78 DKOCHUCTEMBI TYH/]IP, JIECOB, CTEIIEH, bubmnorexa LIOK
https://m.edsoo.ru/863cca60
MyCTBHIHb
79 AHTPOTIOT€HHBIE SKOCUCTEMBbI A Hezena MapTa | ByGmoreka LHIOK
https://m.edsoo.ru/863cca60
YpboakocucreMmsl. [IpakTuueckas A Hezena MapTa | Bygmoreka [IOK
80 pabota «M3ydyeHue u onrcaHue 0.5 https://m.edsoo.ru/863cca60
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS 4 Henenst MapTa
81 OCHOBHBIX B3aUMOJICHCTBUI

OpraHru3MOB B DKOCUCTEMAX



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

MexaHn3MbI BO3AEUCTBUS

2 Henens

y ampenst
g2 3arps3HEHUN pa3HBIX TUTIOB HA
CcyOOpraHu3MeHHOM, OPraHU3MEHHOM,
MOMYJISIITAOHHOM H 9KOCHCTEMHOM
YPOBHSIX
buocdepa — obmiernanerapHas 2 Henens
83 anperst
o0oJtouka 3emnn
VYuenue B. U. Bepnazackoro o 2 Henerst
84 anperst
ounocdepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS 3 Hezens
85 anperst
o6uochepsl
KpyroBopoTsl BeniecTs u 3 Hemens
86 anpess
OMOreOXMMHUYECKHE IIUKIIBI
3oHaNBHOCTH OMOCchepbl. OCHOBHBIC 3 Hexest
87 anpes
OMOMBI CyITTH
88 YcroitunBocTh 6uochepsl 4 Hezens
anpenst
DKOJIOTMYECKUE KPU3UCHI U UX 4 Henest
89 anpes
MIPUYNHBI
90 BosnelicTBre yenoseka Ha Guocdepy 4 menens
anpens
o1 AHTpOTIOT€HHOE BO3/ICCTBUE HA 1 Henens mast
paCTUTENBHBIN U )KUBOTHBIN MU
92 OxpanHa mpupo/isl 1 Henens mast
03 OcHOBHBIE IPUHITUITBI YCTOHYUBOTO 1 menens mas
Pa3BUTHS YEIIOBEYECTBA U MPUPOIbI
ParmonanbHOE MPUPOIOTIONIE30BAHIE 2 Hezens Mast
94 U COXpaHeHue OMOJIOrHYECKOro
pazHooOpasus 3eminu
95 O06o00611eHMe IO TeEMe 2 Hefiens mast

«MHKpPOIBOJIIOLNA U €€ Pe3yJIbTAThI




96

O000111EHNE TI0 TEME
«Maxkpo3BOJIIOLIUA U €€ Pe3yJIbTAThI

2 Henensa mast




O000111EHNE TI0 TEME

3 Henensa mast

97 «IIpoucxoxaenue u pa3BUTHE KU3HU 1 0
Ha 3emiie»
O0o001IeHHE TI0 TEME 3 Henenst Mast
98 «IIpouncxoxieHre yeaoBeKa — 1 0
AHTPOIIOTEHE3)
O06001enue o Teme « IKOJOTHS — 3 Henens Mast
99 HayKa O B3aMMOOTHOIICHHSIX 1 0
OpPTraHU3MOB»
100 O6061menue no reme «OpraHuzMsl U 1 0 4 Hezens Mast
cpena oOuTaHUs
O06o006menue o Teme « IKOJIOTHUS 4 Henenst Mast
1ol BHJIOB U TIOMYJISIIIAI 1 0
102 O6oo6mienue mo teme «brochepa — 1 1 4 Henens Mast
rio0anbHast YKOCUCTEMa
OBUIEE KOJIMYECTBO YACOB I1O 102 10

I[TPOTPAMME







YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., Akiinonepuoe o0miectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ Aradponosa U.b., Cusornazos B.I., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIInoHEpHOE 00IIIECTBO
«M3narensctBO «IIpocBenienue»

* buonorus. buonorudeckue cuctemsl u npoueccsl, 11 knace/ Tepemos A.B.,
ITerpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HNHA»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyornos A.M. u
npyrue; o penakiuei [laceunuka B.B., AknnonepHoe o011ecTBo
«M3parenscTBO «lIpocBemenue

* buonorus. O6mas 6uonorus, 10 kinace/ 3axapos B.b., MamonToB C.I'., Conun
H.N., 3axaposa E.T.; mox penakimueit 3axaposa B.b., ObmecTBo ¢ orpaHideHHOI

oTBeTCTBEHHOCTHIO «/[PODAy; Aknnoneproe obmectBo «M31aTenbcTBO

«IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://ps.1september.ru/, http://13.pedsovet.org/, http://pedsovet.su/,
http://www.zavuch.info/, http://www.mioo.ru/, http://minobr.org/,

http://eorhelp.ru/



bubaunoreka IIOK https://m.edsoo.ru/863cca60
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