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MNOACHUTEJIbHAS 3AITUCKA

[Iporpamma mo yuebnomy nipeamery "buonorus" (nanee - OM0I0THs) Ha YPOBHE CPEITHETO
obmiero obpa3oBanus pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemnuuu mnpenogaBaHus
yueOHoro npenmMera «bHOIOTHS» M OCHOBHBIX MOJOXEHUU (eaepanbHON paboyel mporpamMmbl
BOCTIUTaHHUS.

Yuebubiii npeamer «buosorusty yriyoaéanoro yposus usydenns (10—11 kimaccel) siBiseTcst
OJTHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EcTecTBeHHO-Hay4HbIe MpeaMeThl». CoriacHo
nonoxkeausMm GI'OC COO mnpoduinbHble yueOHBIE MPEIMEThI, M3ydacMble Ha YriayOJIEHHOM
YpOBHE, SIBISAIOTCS crocoOoMm nuddepeHmanuu oO0ydeHUsT Ha YpOBHE CpEaHEro oOImero
o0Opa3oBaHMs U MPHU3BAHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOUINM, CPEIHUM
00IIKM, CpelHUM NPO(eCcCHOHATBHBIM M BBHICIIUM 00pa3oBaHHEM. B TO ke BpeMsi KaKAblil u3
TUX YYEOHBIX MPEAMETOB JOJDKEH OBITh OPHEHTHPOBAH HA NPUOPHTETHOE pELICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M Pa3BUBAIOLINX 3a/1ay, CBS3aHHBIX ¢ MpodopueHTtanueit
oOydarolmuxcsi U CTUMYITUPOBAHHEM HHTEpeca K KOHKPETHON O0O0NacTH HAy4yHOTO 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUITUHOM, YKOJIOTUEH, IICHXOJIOTUEH, CIIOPTOM HITH BOCHHBIM JICTIOM.
[IporpaMma mo yuyebHomy npenmery "buomorusa" na€r mpencraBieHHE O LEIUM U 3aJadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOon€HHOM ypOBHE, ONpEesieT 00s3aTeNbHOe
(MHBapUaHTHOE) TMPEAMETHOE COJACpKAHHE, €ro CTPYKTYpPUpPOBAHHE IO pa3jesiaM M TeMaw,
pacmpesiesieHre Mo KjaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3ydeHUs y4eOHOro Matepuaa
C y4€TOM MEXNPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHMKH Y4eOHOro Iporecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mo OHONOrMM peann30BaH MPUHIIHIT
MIPEEeMCTBEHHOCTH C H3y4eHHEeM OWOJIOrMM Ha YpOBHE OCHOBHOTO OOIIEro 0oO0Opa30BaHUA,
Onarosaps yemy poCMaTpPUBAECTCS HANPaBIEHHOCTh Ha MOCTeIyolee pa3BUTHE OMOIOIMYECKUX
3HaHW, OPHEHTHPOBAaHHBIX Ha (HOpPMHUpPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIICHHUS, MPEJCTaBICHUH O 3I0pOBOM o00pa3e KH3HH, Ha BOCIUTAaHHE
Oepe’KHOro OTHOILEHUS K OKpY’Karolleld mpupoiHoi cpene. B mporpamMe mo OMOJIOTMM Takxke
MoKa3aHbl BO3MOXKHOCTH yueOHOro mpenmera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO x m1aHUpPyEMbIM JTUYHOCTHBIM, METANIPEAMETHBIM U MPEMETHBIM pe3ysbTataM o0yueHus U
B (hOPMUPOBAHHH OCHOBHBIX BHJIOB YUE€OHO-TIO3HABATEIHHON AEATEIBHOCTH OOYYarOIUXCs MO
OCBOEHHUIO COJIep)KaHHMsI OMOJIOTMYECKOro 00pa3oBaHMs HAa ypPOBHE CpEIHEro OoOIIero
o0Opa3oBaHUsI.

VYuebublii npeamer «buonorus» Ha ypoBHE CpefHero oOuiero oOpa3oBaHuUs 3aBeplIaeT
Oouosornyeckoe oOpa3oBaHUE B IIKOJIE U OPHEHTHPOBAH HA PACUIMPEHHE M YIITyOJIeHHE 3HAHUH
00yJaroImuxcs 0 XXUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHON OMOIOTUH, SMOPHOIOTUU
U OHMOJOrMH pa3BUTHs, T'€HETUKH, CEJIEKLIUH, OWOTEXHOJOTHH, HBOJIOIHMOHHOIO YUYEHHUS |
9KOJIOTHH.

Nzyuenne yuebHoro npenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY 00YUaIOMIMXCS K MOCIEAYIOMIEMY OTY4YEeHUI0 OMOJIOrHUECKOro 00pa30BaHus B By3ax
U OpraHM3alusAX cpeaHero mnpodeccruoHanbHoro obpazoBaHus. OCHOBY €ro cojep:kKaHus
COCTaBJISIET CHUCTEMa OHMOJOTMUYECKUX 3HAHWU, MOJYYEHHBIX NMPH H3YUYEHUH OOYYarOIIUMHCS
COOTBETCTBYIOIINX CHCTEMATHYECKUX pa3[elioB OHOJOTMH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus, B 10—11 kiaccax 3TH 3HaHUS NOMY4alOT pa3ButTue. Tak, paclIMpeHbl U yriyOaeHbl
OuosIornyeckue 3HaHHUA O PACTEHUSX, KUBOTHBIX, Irpubax, OakTepusX, OpraHU3Me YeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OIMOJHHUTEIbHO BKJIIOYEHBl OHOJOTMYECKHE CBEICHUS
MPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOpble MOXKHO HCIIOJIb30BATh KaK OPUEHTUPBI AJIS



nocienyromero Beioopa npodeccun. BosmMokHa Takyke MHTETpanus OMOJOTHMYECKUX 3HAHHWH C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MTOJTYYEHHBIMH O0YUYaIOIUMUCS MIPHU U3y4yeHUU (HU3UKH, XUMUH,
reorpaduy U MaTEeMaTUKH.

CrpykTypa mnporpamMmbl 1Mo ydeOHOMY mpeamery "buosnorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbI K M3y4deHHIO Ouosnoruu. COriacHO UM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs HKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alNH,
HBOJIIOIMM OPTraHUYECKOro MHpa Ha 3emile, COXPAaHEHHUS OHOJIOTHYECKOTO pPa3HOOOpa3Hs
miaHeTel. Tak, B 10 kjmacce W3y4arOTCs OCHOBBI MOJIGKYJIIDHOH W KJIETOYHOM OHMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTMH Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTUH, aKTYyaJH3UPYIOTCS 3HAaHUS OO0yYalommxcs MO OOTaHUKE, 300JIOTUH, aHATOMUH,
¢uznonornn yenoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI HKOJIOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH 00€CEYUTh OCBOEHUE OOYYAIOUUMUCS
OMOJIOTMYECKNX TEOpUHA W 3aKOHOB, HWJCH, NPUHIMWIIOB W TPABUJ, JICKAINIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTUHbI MHUpa, 3HAHUW O CTPOEHMHM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSAlUU, OHOLIEH03a, HKOCHUCTEMBI, O BBIJAIOLINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIECJOBAHHSIX B OWOJIOTMH, MPUKIATHBIX ACHEKTaX
Ouosornyeckux 3HaHWH. s pa3BUTHS U MOAAEpX)aHUA MHTEpeca 0OydJaromuxcss K OHOIOTHr
Hapsily CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COIEPKAHUU IIPOrpaMMBbI 10
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIICHUS U PA3BUTHUS TOW WM MHOU
obnactu OUMOJNIOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PEIICHHE BaKHEUIIUX
OMOJIOTMYECKHUX U KOJIOTHIECKHIX TIPOOIIEM.

Lenb u3yuenus: yuebHoro npeamera «buonorusy» Ha yriyOl€HHOM YpOBHE — OBJIaJICHUE
0o0yJaronMMuCs 3HAHUAMH O CTPYKTYPHO-(QYHKIIMOHAJIILHOW OpraHU3allii KUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHNne yMEHUI UCIOIb30BaTh 3TH 3HaHUS B OPMUPOBAHNUN UHTEpeca K
onpeaenéHHoi 00macTu MpodeccroHaNbHON NeATENbHOCTH, CBSI3aHHOW ¢ OWONOTHel, Wi K
BbIOOpY yueOHOT0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTMYECKOro 00pa3oBaHMUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOJ€HHOM YpOBHE
o0ecrieunBaeTcs pelieHueM CIEAYOIUX 3a1ay:

OCBOeHHE OOydYaloIIMMHUCSA CHUCTEMBbl  OWOJIOTMYECKUX  3HAHUN: 00  OCHOBHBIX
OMOJOTHYECKUX TEOpHSIX, KOHIEMIMSIX, THUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBHUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHUpPA; O CTPOCHHH,
MHOT'000pa3uu U OCOOCHHOCTSX OWOJIOTHYECKUX CHCTEM (KJIETKa, OpraHu3M, MOMYJSIUs, BU/,
ouoreoreHo3, Ouochepa); O BBIJAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUSAX B
OHOJIOTHH;

O3HAaKOMJIEHHE  OO0ydJaromMxcsi ¢  METOJaMH  [O3HAHUS  JKUBOM  NPHUPOJBIL:
HCCIIeIOBATENICKUMH METOJJaMH OMOJIOTHYECKMX HAyK (MOJICKYJISIPHON U KIETOYHOW OUONOTHH,
SMOPHUONIOTUH U OMOJIOTHH Pa3BUTHs, TCHETUKU U CENEKIIMH, OMOTEXHOJIOTHH U CUHTETHUYECKOM
OMOJIOTMM, TAJIEOHTOJOTMH, OKOJOTMH); METOJJaMH  CaMOCTOSTEIbHOIO  MPOBEACHUS
OMOJIOTMYECKHX HCClIeoBaHui B jaboparopum W B mpupoje (HaOmoAeHHe, H3MEpeHHe,
AKCIEPUMEHT, MOJECIUPOBAHNUE);

OBJIaJIcHHE OOYYAIOUIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaXOJUTh, aHAIU3UPOBATh M
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThCS OMOIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIMKOM; yCTaHABIIMBATh CBS3b MEXK/Iy PA3BUTHEM OMOJIOTUN U COIUATEHO-DKOHOMHYECKUMU
1 9KOJIOTHYECKUMH ITPOOIeMaMu YeJI0BEYECTBA; OIICHUBATH MIOCTIEACTBUS CBOCH J€ITEILHOCTH 110
OTHOLICHHIO K OKpPY)KAIoLIeH MpHUpPOTHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO



OKPYKAIOIIUX JIIOJIeH; OOOCHOBBIBATH M COOJIOAATh MEphl NMPOPUIAKTUKH HHOEKITHMOHHBIX
3a00J€BaHN, TpaBWJIa TOBEACHUS B TMPUPOJAE M OOecredeHHs 0e30MacHOCTH COOCTBEHHOMU
KHU3HEICATSIbHOCTY B YPE3BBIYAWHBIX CUTYalMsIX MPUPOAHOTO UM TEXHOTCHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMECHHBIC HAYYHBIE OTKPBITHS B 00JIACTH OHMOJIOTUY;

pa3BUTHE Y O0YYaIOIUXCsl MHTEIUICKTYaIbHBIX M TBOPYECKHX CIHOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIIEJIOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OHMOJIOTUYECKOrO HCCIEIOBAaHUS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCIICIOBAHUHM, pEIICHUS OHOJIOTUYECKUX 3a/ad, MOJICITHPOBAHUS
OHOJIOrMYeCKUX 0O0BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y 00YYarOMIMXCS [IEHHOCTHOI'O OTHOILIEHUS K KHBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OPMHPOBAHUE DSKOJIOTUYECKOM, TI'€HETHUYECKOM
TPaMOTHOCTH, OOIICH KyIbTYphl MOBEACHHS B TPHUPOJIC; MHTETPALMU ECTCCTBCHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJarIUMHUCI KOMIETEHTHOCTH B PAIlMOHATIEHOM IIPUPOIOTIOIB30BAHUI
(coOmroieHne TPaBWJI TOBEACHHUS B TPHUPOJE, OXPAHBI BHUIOB, JKOCUCTEM, OHOCHEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0POBBSI M 3/I0POBBsSI OKPYKAIOMIMX JIHOACH (CoOIromeHus Mep
npodunakTuku 3adoaeBaHui, odbecreuenrne 6€30MacHOCTH )KU3HEIEATEIbHOCTH B YPE3BBIYANHBIX
CUTYaIUsX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAHUS OMOIIOTHYECKUX
3HAHU U YMEHUH B MOBCEAHEBHOM )KU3HU;

CO3/IaHHM€ YCJIOBHMH JJii OCO3HAHHOTO BbIOOpa OOY4YaIOMIMMUCS HHJIWBUIYaIbHOM
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAyomeMy Mpo(ecCHOHATBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHJIWBHIYaJbHBIMH HHTEpECAMH W IMOTPEOHOCTSIMU
peruoHa.

OOmree 4muClIO YacoB, OTBEACHHBIX HAa HW3y4YeHHE OWOJIOTMM HA YIrIIyOJIEHHOM YpOBHE
cpeaHero oomiero oopasosanusi, cocraisier 204 yaca: B 10 kimacce — 102 yaca (3 vaca B He/ielno),
B 11 knacce — 102 gaca (3 gaca B Hezemio).

OT60p opranu3anMoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTUU OCYIIECTBIISIETCS
c yuéroMm cnenuuKd ero CoAep KaHus M HaIpPaBIEHHOCTH Ha MPOJOJKEHHE OMOJIOrMYecKOro
o0pa3oBaHMs B OPraHU3alUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM TMPU OOy4YeHHH OWOJIOTUM Ha YIIIyONEHHOM YPOBHE SIBIISIETCS
MpOBEACHUE JTA0OPATOPHBIX W TMpPAaKTUYECKUX pador. Takxke ydacTue o0Oy4aromuxcs B
BBITIOJITHEHUH MTPOCKTHBIX M Y4€OHO-UCCIIEIOBATEILCKUX PAa0OT, TEMAaTUKa KOTOPBIX OMPEIeIsieTCs
yUUTEJIeM Ha OCHOBE UMEIOIIMXCS MaTePUaTbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPHPOIHBIX
YCIIOBUM.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanve MpPOrpaMMbl, BBIICIEHHOE  KVYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecrauuu (I'1A).

Tema 1. Buosiorus Kak Hayka

CoBpemeHHast OMONOTHSI — KOMIUICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M H3ydaemMble UMHU TpoOsieMbl. DyHIaMEHTaJbHbIC, MPUKIAJAHBIE U
MIOMCKOBBIEC HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3naueHue Ouosiornd B (OPMUPOBAHHWU COBPEMEHHOW E€CTECTBEHHO-HAYyYHOM KapTUHBI
mupa. [Ipodeccun, csizanubie ¢ Ononorueil. 3HaueHne OMOJIOTHH B IPAKTHUECKOM J1eATEIbHOCTH
YeJI0BEKa: MEJIUIIMHE, CETbCKOM X035 CTBE, TPOMBILILICHHOCTH, OXPaHE PUPOIBI.

JleMoHCTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, V. ['apsei, I
Mennens, B. U. Bepuanckuid, U. I1. [1aBnos, . 1. Meunukos, H. M. BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucremMa OMOIIOTHYECKUX
HAYK».

Tema 2. 7JKuBble CHCTEMBI M UX H3yYeHHUE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXHOCTh M  YHOPSJOYEHHOCTH
CTPYKTYPBlI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIACHUE, PA3qPAKUMOCTb,
W3MEHYHUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJIEKYJSAPHBIA, KJIETOYHBIA, TKAaHEBBIM,
OpraHU3MEHHBIH, MOIYJISIUMOHHO-BUI0BOM, 3KOCUCTEMHBIN (6roreoneHOTHYECK Ui ),
ouocdepusiid. [Iporeccrl, mpoucxoasie B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHus Matepuu. Hayku, n3ydaroniye >KMBbIe CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHu3aiuu.

N3ydenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3anusi, MeraaHanu3. [loHsATHE O 3aBUCHMOW M HE3aBUCHMOM
nepemeHHo. IlmanupoBanme skcnepumenta. [locraHoBka M mpoBepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKHU U €€ JOCTOBEPHOCTh. Pazdpoc B Ononorndeckux naHHbIX. OleHKa
JIOCTOBEPHOCTHU ITOJYYEHHBIX PE3YIbTAaTOB. [IpUUMHBI UCKaXKEHUS PE3YyJbTAaTOB IKCIIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuiel u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HWY, «DBHOIOTHYECKUE CHCTEMBI»,
«CBOMCTBA KUBOW MaTepun», «Y pOBHU OPraHU3aLUU KUBOU TPUPOIBD, «CTPOEHUE KUBOTHOMN
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPTaHOB YETIOBEYECKOT0 Oprann3May, «buoreoueHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KUBOU TTPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyaOBaHUE TSl MPOBEACHUS HAOIIOIEHUH, HU3MEpEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «licnosnb3oBaHuEe Pa3IUYHBIX METOJIOB IPU U3YUYEHUU >KUBBIX
CUCTEMD.

Tema 3. Buosorus KjieTku



Krnerka — cTpykTypHO-(OyHKIIMOHANbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUS] COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToapl MONEKYJISAPHOM U KJIETOYHOH OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aToOMOB, JAuddepeHInaNbHOE  LEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @QUKCUPOBAHHBIX KiemoK. DIEKTPOHHAS MHUKPOCKOIIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyyenue Kiemox.

JdeMoHcTpauuu

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

Tabmuubl 1 cxembl: «CBETOBOH MHUKPOCKOID», «DJIEKTPOHHBIH MHUKpOCKOM», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTnyeckas padora «/I3yueHue METOAOB KIETOYHOU OHojoruu (Xxpomarorpadus,
anekTpodopes, nuddepeHnnanpHoe neHTpudyrupopanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3amnus KJIeTKU

XHUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIEMEHTHI. Boaa u €€ poiib

KaKk pacTBOpPUTENsS, pEeareHra, ydacTU€ B CTPYKTYPUPOBAHHUU KIJIETKH, TEIUIOPETYJISALNH.

MunepanbHbIe BEUIeCTBa KJIETKH, UX OMOJIOTHYecKasi posib. Poib KaTHOHOB U aHMOHOB B KIIETKE.

Opranuyeckue BelecTBa KIETKU. buonornyeckue nonumepsl. beakn. AMUHOKUCIOTHBIN

cocraB 0enkoB. CTpykTypbl OenkoBoil MoiyieKynbl. [lepBuuHast cTpykrypa Oenika, menTHAHAs

CBs3b. BTOpuuHas, TpeTHuHas, 4eTBepTHYHAs CTPYKTyphl. [leHartypamus. CBoiicTBa O€NKOB.
Knaccudukanus 6enkoB. buonorndeckue GyHkuun 6emkoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapuabl, AUcCaxapH/ibl, OJIUrocaxapy bl ¥ noiaucaxapuasl. OOmui nian
CTpOeHUs U (PU3MKO-XUMHUYECKUE CBOMCTBA yIiIeBOAOB. bronornueckue pyHKIMU yrI€BOIOB.

Jlumunel.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudpukammss — aunuaos.
Tpurnuuepunsl, pochoaunuabl, BOCKU, cTepouibl. buonornueckue gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TEeKy4yecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJTyITPOHULIAEMOCTb.

Hyxneunosbie xucnotel. [JHK u PHK. Crpoenne HykienHOBBIX KHciIOT. HykneoTumsl.
[Mpuauun xommementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonornyeckue
¢byakunn  AT®. BoccraHoBneHHbIE TNEpeHOCYMKHM, WX (GYHKIUA B  KIeTKe. /[pyeue
HyKaeo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHYECKHE M OMO(pU3NYECKHE HCCIEeIOBaHMS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypol u @QyHKYUl
ouomonekyn u ux komniexcos. Komnvromepmwiti Ousaiin u OpeaHUdecKutl Cunmes OUOMONEKYI U UX
HeNnpupoOHbIX AHAL0208.

JleMoHCTpauuu

[Hoptpertsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacripefenieHe  XMMHYECKHX  JJIEMEHTOB B HEXHBOM  TPUPOIEN,
«Pacrnpenenenne XuMHUYECKHX 3JIEMEHTOB B KUBOW MTPUPOJIEN.



Tabmuuel u cxemsl: «llepuoanueckass TabnuLIa XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYyphl OETKOBOWH MOJEKYNbI», «CTpoeHHE MOJEKYN yriieBoaoB», «CTpoeHHE MOJIEKYI
TUnuaAoBY, «HykIIeMHOBBIE KUCIOTh», «CTpoeHue MoJeKyabl ATD».

O06opynoBaHue: XUMUYECKas IIOCY/a U 000pyI0BaHUE.

JlaGopaTopnas padora «O0GHapykeHHE OETKOB € ITOMOIIbIO KAYECTBEHHBIX PEAKLIUIN.

JlaGopatopHas pabora «liccienoBaHue HyKJIEHHOBBIX KHUCJIOT, BBIACICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl kieTOK: 3yKapHOTHYecKass M INpokapuoTHueckas. CTpyKTypHO-()yHKIIMOHAJIbHBIE
00pa30BaHMsI KJICTKH.

CrtpoeHue mpOKApUOTHUYECKON KiIeTku. KietouHas crTeHka Oakrepwii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepOoTpOo(PHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3AX.

Crpoenue n (pyHKIIMOHMPOBAHUE dYKapHOTHUYECKOW KieTkH. [Imazmaruyeckass memOpaHa
(mna3manemma). CrpykTypa IU1a3MaTHueckod MemOpanbl. TpaHCHOpPT —BeLIECTB uepe3
IUTa3MaTUIECKyl0 MeMOpaHy: maccuBHBIN (nuddy3us, obnery€énnas auddysus), aKTUBHBIA
(nepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcnoptT). [lomynponunaemocts MemOpanbl. PaGora
HaTpUI-KaJMeBOro Hacoca. DHJOLUUTO3: MHHOLUTO3, (harorutos3. Dk3o1uTo3. Kierounas creHka.
CrpykTypa u GyHKIHUU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huromnnaszma. Ilutozons. Llutockener. JIBmwkenue uurtoruiazMbl. OpraHouzibl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HpomIazmatuyeckas cetb (JIIC), anmapar 'ombmaxkwy,
JM30COMBI, MX CTpoeHHE U (yHKUMU. B3auMocBs3b OAHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CrpoeHue TrpaHylIsIpHOTO pETUKylIyMa. Mexanusm nanpaenrenus 6eaxoe 6 OIIIC. Cuntes
pactBopuMbIXx  OenkoB. CuHTE3  KJIETOUYHbIX MeMmOpaH. ['magkuit  (arpanynsipHBIN)
sHI0MIa3MaTHUecKuil peTukynyMm. CekperopHas QyHkius annapata ['onbmxu. Moougurayusa
benxoe 6 annapame I onvoxcu. Copmuposxa benxoé 6 annapame I onb02cu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenpHbIX KileTok. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMbl KJETKH: MUTOXOHJPHUH, IUIACTUABL. [Ipoucxodxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMHM MHUTOXOHApPMM M 1utactua. IlepBuuHble, BTOPUYHBIE U CIIOKHBIE IUIACTH]IBI
(OTOCHMHTE3UPYIOLUINX JYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTBI, JIEMKOMJIACTHl  BBICIIUX
pacTeHum.

HememOpannble opranouas! kieTkd CTtpoeHHe M (QyHKIMM HEMEMOpaHHBIX OPraHOUIIOB
kinetkd. Pubocombl.  [lpomescymounvie uiamenmsi. MuUKpODUIAMEHTB. AKmuHogble
MuKkpoghunamenmol. MBIIIEUHBIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHbIX KIEmOK.
Muxkporpybouku. Knetounsiii nentp. CTpoeHHMe U JABW)KEHHE JKTYTUKOB U PECHUYEK.
MukpoTtpy0ouku nuToriasmel. Llentpuons. berxu, accoyuuposanusie ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. MomopHuie benxu.

SAnpo. OGonouka siApa, XpOMaTHH, KapuoIia3Ma, SAPBIIIKM, UX CTPOE€HHE W (DYHKUUU.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPacHoOOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamut. Benku XpoMaTHHA — TUCTOHBL JuHamuka sA0epHOu
obonouku 6 mumose. HA0epubviii mpancnopm.

Knerounsle  BxitoueHusi.  CpaBHUTENbHAsi  XapaKTEPUCTHKA  KIETOK  3YKApUOT
(pacTUTeNnbHOM, KUBOTHOM, TPUOHOIN).

JleMoHCTpauuu



IToptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupelr u cxembl: «CTpoeHHE SYKApUOTHUECKOH KieTKu», «CTpoeHHe KHUBOTHOU
KIeTKN», «CTpoeHne pacTUTEIbHON KiIeTKn», «CTpoeHue MUTOXOHAPUM», «SAapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpPENapaTbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MHKpOIIpEnapaTbl 0aKTePUAIbHBIX KJIETOK.

JlabopaTopnas padora «/3ydyeHue CTpOeHUsI KJIETOK Pa3IN4HbIX OPraHU3MOB.

IIpakTuyeckasi pa6ora «/3y4yeHne CBOMCTB KJICTOUYHON MEMOPaHbI».

JlaGopatopHas pabora «liccienoBaHue 1iazMoiin3a M JAEIUIa3MOJIM3a B PAaCTUTENIBHBIX
KJIETKaX).

IIpakTnyeckas padora «3ydyeHne JBMKEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelllecTB H NPeBpalleHHe JHEPIHH B KJIeTKe

AccuMuIsIIMS M JUCCUMWIIALUS — JIB€ CTOPOHBI MeTabonu3ma. Tuibel oOMeHa BELECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KMCI0pO1a B OOMEHHBIX MPOLEcCcaX. DHEPreTUYECKOE
obecrieyenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. @epMEeHTAaTHBHBIN XapaKTep
peakiuii kineroyHoro Meradonuszma. @epMeHThI, UX CTPOCHUE, CBOWCTBA U MEXAaHU3M JICHCTBHUS.
Kodepmentsl. Otanuus GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. beiaku-akTuBaTopsl u
OCNKU-UHTHOUTOPBI. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIHUHA OT Pa3IHMYHBIX
(akTopoB.

[lepBuuHbIl CHHTE3 OpPraHMYEeCKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueenuvlll pomocunmes 'y obakmepuil. Ceéemocobupaiowue nueMeHmvl U HNUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjioporuiactoB B rpouecce gorocuHre3a. CBeToBas U TEMHOBas
basel. @omoovixanue, Cz., Cs. u CAM-muner ¢pomocunmesa. IIpogyKTHBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULIHPYIOIINE
OakTepuu, )Kene300aKTepun, cepoOaKTepUu, BOAOPOJHbIE OaKTEepHU. 3HaUEHHE XEMOCHUHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX MCIIONIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OHMOTEXHOJOTMHM U BO30YIUTEIH
Ooe3HeN.

AdpoOHBIE OpraHu3Mbl. JTalbl IHEPreTHUecKoro oobMeHa. IloAroToBUTENbHBIN 3Tall.
I'mukonu3 — 0ECKUCIOPOIHOE PACIIEIIEHUE TTTIOKO3BI.

buonoruueckoe OKuCIEHHE, WU KIETOYHOE AbIXaHHWE. POjab MUTOXOHIPHI B Ipoleccax
Oouonoruueckoro okucieHus. lluxnnueckue peaknuu. OxucnurenbHoe (ochopuaupoBaHue.
Onepeusi membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnoti ATD-
cunmaszvl. IlpeumymiectBa a’poOHOro 1myTd oOOMEHa BEHIECTB Iepel  aHadPOOHBIM.
O} heKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JleMoHCTpauuu

[Toptpetsr: k. [Ipuctin, K. A. Tumnpsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocuHTE3», «DHepreTHueckuii oOMeH», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyJOBaHUE JIIsl IPUTOTOBIICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopHasi padora «/3yueHue kaTaJIuTHUeCKON aKTUBHOCTH (PEPMEHTOB (Ha puMepe
aMMJIa3bl WM KaTaasbl)».



JlabopaTtopHasi pabGora «/3ydeHue (QepMEHTATHBHOTO pacCIICIUICHHS TEPOKCUAA
BOJIOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKaX».

JlaGopaTopnas pa6ora «CpaBHeHHE TPOIECCOB (DOTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEHHE ITPOLIECCOB OPOKECHUS U JABIXAHUS.

Tema 7. HacieacrBeHHasi uH(pOpMaIUs U peajin3anus e€é B KJIeTKe

Peaknun matpuuHoro cunres3a. [IpuHOKI KOMIUIEMEHTAPHOCTH B PEAKIMUAX MAaTPUYHOTO
cuHTe3a. Peanmsanmsi HacnencTBeHHONM uHGpopMmanuu. ['@HEeTHYECKHil KO, €ro CBOWCTBA.
Tpanckpunuus — marpuusbiii cuHTe3 PHK. [IpuHOUIBI TpaHCKPUIIIUU: KOMILIEMEHTAPHOCT,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuyeckot
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTese Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e Oemka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. Opranusanysi reHomMa y ImpoKapuoT U
9yKapuoT. Perynsius akTHBHOCTH T'€HOB Y IpokapuoT. ['unoresa onepona (P. XKakoo, XK. Mano).
Monexynapuvie mexanusmvl dSKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsyuu
pabomol 2cenos. Perynsinus 0OMEHHBIX IPOIIECCOB B KileTKe. KieTouHblii romeocTas.

Bupycsl — HexksieTouHble (OPMBI )KU3HH U OOIHMraTHbIe mapa3uTbl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuswennwviti yuxn [HK-cooepocauwjux
supycos, PHK-coodepoicawux supycos, bakmepuoghazos. Obpamuas mpaHckpunyus, pesepmasd,
unmezpasa.

BupycHsie 3a0oneBanus yenoBeka, >kuBOoTHbIX, pacternid. CITN/, COVID-19, conmnansabie
Y MEIUIIMHCKHE MTPOOIEMBI.

buoungopmamuxa: unmeepayusn u ananuz 6orvuux maccugos («bigdatay) cmpyxmyprvix
ouonocuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoecpammupyemvie ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpauuu

[Toptpetsr: H. K. Konbuos, JI. U. IBanoBCcKkui.

Tabmuuet u  cxembl: «buocuHTe3 Oenkay, «['eHeTmyeckuit Kom», «Bupyce»,
«bakrepuodarn».

IIpakTuyeckas padora «Co3gaHue MOJEIN BUpYCay.

Tema 8. JKu3HeHHDbIN HUKJ KJIeTKH

Knerounsnii mukin, ero mepuoasl u perymsmus. Uurepdaza u muto3. OcoOeHHOCTH
mpoiieccoB, nmpoTekaronux B uHTepdasze. [loaroroska kietku k aeneHuro. [IpecuHTeTnYeCKnin
(MOCTMUTOTUYECKUN), CHUHTETHUYECKMH M MOCTCUHTETHYECKUH (MPEeMUTOTUYECKHUI) NEepHObI
uHTEep(Da3bIL.

Marpuunsiii  cunte3 JHK — pemmukamusa.  [lpuHnunsr  permmkanmun — JITHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPAJUIETbHOCTh. MexaHu3m
perunkanyu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TenoMepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KapHOTHIl. JUTMIIOMTHBIA M TarulouaHbBIA HaOOpel XpoMocoM. ['omMonoruyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kineTtku — Muto3. CTaguu MUTO3a W MPOUCXOIANIME B HUX Ipouecchl. THIbI
muto3a. Kaproknnes n nutokunes. buonornueckoe 3Had4eHrE MUTO3A.

Perynsmuss MuToTHuUeckoro uukia kieTkd. [Iporpammupyemasi kiaeTouyHass rubenb —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmuvl nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemok. «L{ugpposas knemkay — buoungpopmamuueckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauuu

Tabmuupl u cxembl: «OKU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOM,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKaX KOpeIIKa
JTyKay.

JlaGoparopnas padora «/3yyeHue XpoMOCOM Ha FOTOBBIX MUKpOIIpEnaparax.

JlabopaTopHasi pa6ora «HaGironeHne MuTO3a B KJIETKaX KOHUYMKA KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTpoeHue U pyHKIHMU OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE, KOJOHHUAJIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUS U KUZHEJCATEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KonoHuanbHbie
OpraHU3MBl.

B3anMoCBsI3b 4acTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTeNbHAs, MOKPOBHAs,
MIPOBOJIAIIAS, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOeHHUs, GYHKIUH W PACHOIOKCHHUS
TKaHEH B OpraHax pacTeHHM.

TkaHM )KMBOTHBIX U Y€JIOBEKA. TUIIbI )KUBOTHBIX TKAHEW: SIIUTEINAIIbHASL, COEIMHUTEIIbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIMI U pacloioXKeHHUs] TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie 1 TeHEpATUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMN OPraHOB U CUCTEM OpPT'aHOB.

Omnopa Tena oprann3moB. Kapkac pacrennii. CkeneTsl OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBrokeHue oOpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aMEOOHMIHOE,
KT'YTUKOBO€, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUN: TPONMHM3Mbl M HACTHH.
JIBu>keHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cuctema. Peduekc. CkeneTHobie
MBIIIIIBI U UX padoTa.

[Tutanue opranuszmos. [lornoiieHne BOAbI, YITIEKHCIOrO ra3a U MUHEpPAJIbHBIX BEIECTB
pacteHussmMu. I[luTaHue >KUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE IHUILEBAPEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUIIEBApUTENBbHOrO TpakTa. [IuieBapurenbHbIe
xenesbl. [InmeBapuTenpHas cCUCTEMa YeJlOBEKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Juddy3us razos uepes
NOBEpXHOCTh KieTku. KoxkHoe npixanue. J[pixarenbHas moBepxHOCTb. JKaGepHoe W JEroyHoe
npIXxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE YCIO0KHEHUE
CTpOeHHS JETKMX IO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHasi cucTeMa 4YeloBeKa. MeXaHu3M
BEHTHJIAIINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxarenbHbie 00bEMBI.

TpancnopT BemiecTB y OpraHu3MoB. TpaHCIOpTHBIE CHUCTEMBI pacTeHHil. TpaHcmopt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas ccTeMa O3BOHOYHBIX
KUBOTHBIX U 4enoBeka. Cepjie, KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus.



OBOJIOLMOHHBIC YCIIOKHEHUS CTPOCHHMS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX >KMBOTHBIX.
Pabota cepania u e€ peryssiusi.

Beinenenune y opranusmoB. BeiaeneHue y pacteHud. BeineneHue 'y KUBOTHBIX.
CoxparutenbHble Bakyonu. Opransl BbiaeaeHus. OUibTpaiys, CeKpeLys 1 00paTHOE BCaChlBaHUE
KaK MEXaHM3Mbl pPa0OThl OpraHoB BblneneHUs. CBsA3b IOJOCTH TelNa C KPOBEHOCHOH W
BBIJICJINTEIILHON CUCTEMaMHU. BblleneHue y I03BOHOYHBIX JKMBOTHBIX M 4enoBeka. lloukwm.
Crpoenue u pyHKumoHupoBaHue HegpoHa. OOpa3oBaHUE MOYHU Y YETOBEKA.

3ammra y opraHu3MoB. 3aluTa y OAHOKJIETOUHBIX OpraHu3MoB. Ciopbl OaKTepuil U IIUCTHI
IIpoCTEHIINX. 3alluTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrtukyna. CpencrBa maccuBHOM u
XUMHYECKOM 3a1uThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX IPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or OonesHell. VMMMyHHas cuctema uenoBeka. KileTOuHbBII W T'yMOpaJbHBII HMMMYHMTET.
Bpoxnéuusliik u  mpuoOpeTéHHBI  crnenuuYeckuid HMMYHHTET. Teopusi KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOr0 IMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M peryimanuss y OpraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisinus y pacTeHuil. POocToBble BelecTBa M HMX
3HAYECHUE.

HepBHas cucrema u pediexTopHas peryisuus y >KUBOTHbIX. HepBHast cuctema u eé
OTJeNbl. DBOJIOLUOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CUCTEMBI y KHUBOTHBIX. OTIeibl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKMBOTHBIX. Peduiekc m pedraextopnas ayra. bezycinoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perymsiuuss M SHIOKPHHHAs CUCTEMa JKMBOTHBIX M uesoBeka. Kesessl
SHJAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBsA3p HEpPBHOM U
SHIOKPUHHOM cucteM. [ mnmoranamo-runoduzapHas cuctema.

JleMoHCTpauuu

IToptper: U. I1. I1aBnos..

Tabmuubl 1 cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbBIE BOJOPOCIH,
«baktepun», «lIpocreiimue», «Opranbl [BETKOBBIX pacTeHHi», «CHCTEeMBI OpraHOB
ITI03BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHM pacTeHUI»,
«KopneBbie cucrempl», «CtpoeHue credns», «CTpoeHHe JHUCTOBOM IUTaCTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucTtemay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxka», «MpleyHas cucTeMan,
«BeraenurensHas cucreMay, «OHIOKpUHHAs cucTeMayn, «CTpoeHue MbIIIbD, «MMyHUTET?,
«KumeunomnonoctHeie», «Cxema nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOoeHHE J107K/I€BOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
mpecMbIKaromuxcs», «HepBHas cucrema nruny», «HepBHas cucreMa MIIEKOIHUTAIOLINX),
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOMpENnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
HK3EMIUISIphl KOMHATHBIX pacTeHUl, repbapun pacTeHUil pa3HbBIX OT/ENOB, BIaKHBIE MPETapaThl
KUBOTHBIX, CKEJIETHI I03BOHOYHBIX, KOJJIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue JIsl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIITHOI'O MUTAHUSI PACTEHUH, pacIlleIeHHs
KpaxMajsa 1 0eJTKOB 1Mo IecTBHEM (EepMEHTOB, 000PYIO0BaHUE IS IEMOHCTPAIIMH OIBITOB TI0



U3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKMX, MEXAaHM3Ma JbIXaTEIbHBIX JBW)KEHUH, MOJEIH
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTopnasi padora «/3yueHune opraHoB [IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOXKEHUS OpraHU3MOB: Oecrosioe (BKIIIoUYasi BEreTaTUBHOE) U M0J0Boe. Bupl
0€ecroJoro pa3sMHOXKEHUS: IOYKOBAHUE, CIIOPYIIALUSA, PparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxenue. [lonoBble kieTku, wiam ramersl. Meiio3. Craaun Melosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazputue. ['amerorenes y »xuBoTHBIX. [1om0BbIe sxene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIIEeTOK. CiepMarorene3 u ooreHe3. CTpoeHue moJI0BbIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O Pa3BUTUU
opranusmMoB. Mopghozenes — o0na u3 enasnvix npoorem smopuonocuu. Konyenyus mopghozeros u
Mmooenu mopgoeenesza. Ctaaguu 3MOpHOreHe3a )KMBOTHBIX (Ha mpuMepe narymku). Jpobienue.
Tunber apobnenus. /Jemepmunupogannoe u Hedepmunuposannoe opoobaenue. bnacmyna, muno
onacmyn. OcoOEHHOCTH IPOOJICHHUS MIICKONUTAIOIINX. 3apOJBIIIEBBIE JTUCTKH (TacTPYIISLus).
3aknaJka OpPraHOB M TKaHEW U3 3apoJbIIIEBBIX JHCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS 3apO/IbIiia (AMOpHUOHANIbHAS HHIYKIHS ). 3aKIaKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXHuecKuX B3aUMOJICHCTBUI reHOB. BiusHue Ha SMOpHOHATIBHOE pa3BUTHE
pa3auYHbIX (DAKTOPOB OKPYXKAKOIIEH cpeibl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsimoe u Hempsimoe
pa3BuTHe. Pa3ButHe ¢ Meramopdo30M Yy OECIO3BOHOYHBIX M TIO3BOHOYHBIX KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSIMOTO U HENPSIMOTO Pa3BUTHS, UX PACIPOCTPAaHEHHE B MPUPO/IE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryjsiliMM pocTa >KUBOTHBIX U uenoBeka. Cranuu
MOCTAMOPHOHAIBHOTO Pa3BUTHS Yy JKMBOTHBIX M uesnoBeka. lleprojbpl OHTOreHe3a uesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE TTPOLIECCHI.

Pasmuoxenue u pa3sutue pacrenuil. 'amerodut u cnopoput. Meiio3 B KU3HEHHOM LIUKJIIE
pactenuii. O6pa3oBaHue criop B mpoiecce Meio3a. ['amerorenes y pactenuit. OmiojoTBOpeHNue U
pa3BUTHE PACTUTEIBHBIX OPraHMU3MOB. JIBOMHOE OILIOJOTBOPEHHE Yy LBETKOBBIX PaCTEHHI.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIIUM OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpauuu

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

Tabmunp!l 1 cxembl: «BereratnuBHoe pazMHOKeHUE», «TUIBI GECTIONOro pa3MHOKEHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAIbD», «Pa3MHOXKEHHE HBIIIEHb», «Pa3MHOXEHUE THUIPBDY,
«Meno3y, «Xpomocombly, «l'amerorene3», «CTpoeHHE SULEKIETKH W CIEePMaTO30MAay,
«OCHOBHBIE CTaJIMN OHTOreHe3a, «IIpsmoe u HenpsAMoe pa3BUTHE, «PazBUTHE MaliCKOT0 KyKa»,
«Pa3Butne capaHun», «Pa3Butue mATymKku», «JlBoilHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOMOJbHBIX WU JBYIOJBHBIX PACTCHHI», «KM3HEHHBIN LMK
MOPCKOM KanmycThl», <« KU3HEHHBIA UK MXa», « KM3HEHHBIN [IUKJI TATOPOTHUKAY, <« KM3HEHHBIN
LUKJI COCHBI».



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIApaThI SIMIIEKIIETOK U CIIEPMaTO30HI0B,
Mozenb «L{UKII pa3BUTHSA JIATYIIKI.

JlabopaTtopnasi paGora «M3yyeHue CTpPOEHHUsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIMpenaparaxy.

IIpakTuyeckasi padora «BrIsiBieHHE MPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
KUBOTHBIX .

JlaGoparopHas padora «CTpoeHUE OPraHOB PA3MHOXKEHHUSI BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHS TCHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pu3a,
T. Moprana. Posib oTeduecTBeHHBIX yU€HBIX B pa3BuTuu reHnetuku. Padoter H. K. Kosasiosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHA U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIEJIbHBIE
TeHBbI, aJbTEPHATUBHbIC NPHU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3HIOTAa,
reTepO3UTroTa, YHCTas JIMHUSA, THOpUABI, reHoTul, (eHoTturn. OCHOBHBIC METOIbI TCHETUKH:
TUOPUA0TOTHUECKUMA, TUTOIOTUYECKHI, MOJIEKYIISIPHO-T€HETHUYECKHIA.

JdemoHcTpanu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. U1. BaBunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOIbI TCHETHKIY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopHnasi padora «/[po3oduia kak 00bEKT FeHETHUECKUX UCCIICIOBAaHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckperubanue. [lepBolii 3akon MeHens — 3aKk0H e AMHO00pa3usi THOPUIIOB
nepBoro nokosenus. [Ipapuno nomuaupoBanus. Bropoil 3akoH MeHens — 3aK0H pacilierieHus
npu3HakoB. lluTonoruyeckne OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHMs. [ HIOTE3a YHCTOTHI
ramer.

AHanuzupytoniee — ckpemiuBaHue.  [IpomMexyTOuHBIH ~ XapakTep  HacjleJOBaHHUS.
Pacuiennenue npu3HakoB py HEMOJIHOM JOMHUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJIeIOBaHUs MPU3HAKOB. [[uTomornyecke OCHOBBI AUTHOPUTHOTO CKPEIIIBAHHUS.

CuemnnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrieryieHHOe Hacle0BaHUe
I€HOB, HAPYIICHHE CLIETUICHUS] MEX1y TeHaMH. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEICHUS MOoJja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBI M TE€TepOraMeTHBIM IOJ. ['eHeTnuyeckass CTPYKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue npu3HaKoB, CLIETVIEHHBIX C ITOJOM.

l'enotun kak menoctHas cucreMa. [lnelioTponus — MHOXECTBEHHOE JACHCTBUE TI€Ha.
MHOX€eCTBEHHbI ajuien3M. B3anMoneicTBUEe HeauIeIbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepusi.

'eHeTnyeckuil KOHTPOJb pPa3BUTHS PACTEHUM, MKUBOTHBIX UM YEJIOBEKAa, a TaKkKe
(U3HOIOTHYECKUX TMPOIIECCOB, MOBEICHUS M KOTHUTHUBHBIX PYHKIMIA. [ eHeTHYeCKrne MeXaHU3MbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
['eneTnveckre acmeKThl KOHTPOJISI M U3MEHEHHUS HACJIEeICTBEHHOW MH(OpPMAIMU B MOKOJEHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpauuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBblit U BTOpOH 3akoHBI Menzaens», «Tperuii 3axkon MeHaens,
«AHanuzupyolee ckpeuBanmuey, «Hemnonnoe goMmuaupoBanue», «ClemIEHHOE HACIeI0BaHUE
MIPU3HAKOB Yy Ipo30duiiely, «I'eHeTnka monay, «Kapuorun genosekay, «Kapuotum qpo3ohuis,
«Kapuorun ntuusn», «MHOKECTBEHHBIN aJIEIU3M», «B3anMo1eiCTBUE TEHOBY.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IWHOO0Opa3wsi THOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs NPU3HAKOB, MOJENIb JJs JEMOHCTpAluy 3aKOHAa HE3aBHCHMOTO
HACJICIOBAHUS TPU3HAKOB, MOJENb I JEMOHCTPALMH CLETUIEHHOIO HACIEAOBAaHUS PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapar: «Jpo3odumar.

IIpakTnueckas padora «l3yueHue pe3yabTaTOB MOHOTHOPUAHOIO CKpEUIMBAHUS Yy
JPO30(GUITBD».

IIpakTnyeckass padora «lI3yueHue pe3ynbTaToB AUTHOPUIHOIO CKPELIUBAHUS Y
TPO30GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHoruna u cpeasl npu (opmupoBaHuu (peHotuna. VM3MEeHUYUBOCTDH
npu3HakoB. KayecTBeHHbIE W KOJMYECTBEHHBIE  IPU3HAKU. Buabl M3MEHYMBOCTH:
HEHACJICJICTBCHHAs U HACJICICTBEHHAS.

MonudukanronHass U3MEHUUBOCTh. Ponb cpensl B popMUpOBAaHUU MOAMPHUKAITMOHHOMN
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuvoHHbI psig v BapuauuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

'enHoTunuueckass wn3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUMBOCTU. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMOuHaTuBHAs U3MEHUMBOCTh. MeH03 M IMOJIOBOM IMPOILIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHUHM F€HETUYECKOTO Pa3HOOOpa3us
B IIpeziesiax OAHOTO BHUJA.

MyranroHHass W3MEHYMBOCTb. BuAbl MyTalnMil: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIHUPOBAHHBIE MYyTalMH. SepHble W LUTOIUIA3MAaTUYECKHE MYTAaIliH.
ComMaruueckre W TOJIOBbIe MyTanuu. [IpUyuHBI BO3HUKHOBEHHS MyTaluid. MyTareHbl U UX
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO Mpolecca. 3aKOH T'OMOJIOTHYECKUX
psgoB B HaciencTBeHHoW wusaMeHunBoctd (H.W. BaBuioB). BuesgepHas W3MEHYHBOCTH U
HACJIEACTBEHHOCTb.

Onueenemurxa u >NUSEHOMUKA, POIb INUSCHEMUYECKUX (DAKMOpo8 6 HACIe008aHUU U
USBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JleMoHCTpanuu

IHoptpertsr: I'. ne @pus, B. Moranucen, H. Y. BaBuios.

Tabmumpl u cxembl: «Buasl u3MeHuuBOCTHY», «MoauduKaMoHHasT W3MEHYHUBOCTHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meio3», «O1iogoTBopeHuey, «I enetnueckue 3a001eBaHus
yesnoBekay, « Buasl Mmyranuin.

OGopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

JlabopaTopnasi pabGora «lccrenoBanne 3aKOHOMEpPHOCTEH  MOJAUGUKAIIMOHHOU
W3MEHYUBOCTH. [locTpoeHME BapUALIMOHHOTO PsAJla U BApUALMOHHON KPUBOM».

IIpakTuyeckas padora «Mytaruu y 1po30(uiisl (Ha TOTOBBIX MUKPOTIPENAPATax ).

Tema 14. I'eneTuKa Yei0BeKa

Kapuotun denoBeka. MexayHapoaHasi mporpaMMa HCCIIEIOBaHUS T'€HOMa YeJIOBEKA.
Metoapl U3y4eHHUS] TCHETUKU YEJIOBEKA: T€HEATOTHYECKUM, OJIM3HEIOBBIM, ITUTOTCHETHUECKUH,
MONYJIALIMOHHO-CTaTUCTUYECKUHM, MOJIEKYISIpHO-reHeTudecKnidi. COBpEMEHHOE OIpeaeIeHUE



TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM uncie ¢ nomoupro [11P-
aHanuza. HacnencrBennsie 3aboeBanust yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nn ¢ HacneACTBEHHOM NPEapacloiOKEHHOCThIO. 3HAYEHHE MEIULMUHCKON T€HETHKH B
NPEJOTBPALICHUH M JICYEHUH TEHETHUYECKUX 3a00yieBaHMI deroBeka. MennKo-TeHEeTHUECKOe
KOHCY/bTUpOBaHHE. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Irpy3a». ITUUECKUE ACTIEKThI
UCCIIEIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBBIINIEHHON YYBCTBUTEIBHOCTH Ye€lIOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKpYyKalollew cpenpl. I'eHeTndeckas mIpeapacroiokKEHHOCTh
YEJIOBEKA K MaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmunpl u cxemsl: «Kapuotun yenoBeka», «MeTOIbl MU3y4EHHsS] TEHETUKU UEIOBEKa,
«["enernueckue 3a007€BaHMS YETOBEKAY.

IMpakTnyeckas padora «CocraBieHue U aHAIU3 POAOCIOBHOIN».

Tema 15. Cenexuusi OpranusMoB

JlomecTukanuuss M celeKuus. 3apOoXACHUE CEJIeKUMH U JomecTukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpasus KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3JIaHUU COPTOB PACTEHUH U NTOPO )KUBOTHBIX. COpT, MOPOAA, INTAMM. 3aKOH FTOMOJIOTMUECKUX
psAI0OB B HacleACTBeHHOM m3MeHuuBocTH H. M. BaBumioBa, ero 3HaueHue IUis CEIEKLIMOHHOMN
paboThLI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAJTbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue mpousBoauTeneld mo moromMctBy. OTOOp 10
TCHOTHITY C TTOMOIIBIO OIICHKH (DEHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHITY C IIOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PaawanuvoHHBIA U
XUMUYECKUM MyTareHe3 KaKk MCTOYHHUK MyTalluid y KYyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonbs3oBanre reHOMHOTO peakTUPOBaHUs U MeTo10B pekoMOuHaHTHBIX JIHK nis momydyenus
HCXOQHOTO MaTepuaa s CeJICKLHH.

[Tonydyenue monumuionaoB. BHyTpuBuaoBas rubpuauzanus. biuskopoacTBeHHOE
CKpelIuBaHue, uiu nHOpuauHr. Hepo/icTBeHHOE CKpellMBaHue, WK ayTOpunuHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas TUOpHUIU3ALNAL.
[Ipeononenue Oecriogusi MEXBHUAOBBIX THOPUAOB. JlOCTHMXKEHHS CENeKIMH pacTeHHd U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHe U H3YYCHHE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTCHUN U WX TUKHX
poIuyel s cO3/IaHUsl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SHUCTBEHHBIX KYNbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKuUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs. CYUWeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOoM yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCLe008aHUL, NepedosblX Uuoetl U
NepCneKmueHbIX MexHON02U.

JleMoHCTpauuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykssnenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabmump! u cxembl: «LleHTpBI MPOUCXOXKIEHUS B MHOTOOOpa3us KyJIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTHYECKUX pPSAIOB B HACJIEICTBEHHOM W3MEHUMBOCTH», «METOAbl CeneKuun»,
«Otnanénnas rubpuauzanusy, «MyTtarenes».

JlabopaTopHas padora «/3ydeHue copToB KyJIbTYpPHBIX PACTEHHIM W MOPOJA JAOMAIIHUX
YKUBOTHBIX .



JladoparopHasi pabdora «/I3yyeHue METO/I0B CENEKIIUU PACTEHUI.

IIpakTyeckas padora «IIpuBrBKa pacTeHUI».

Jdkckypeust «OCHOBHBIE METOJIbl U JIOCTHXKEHMS CEJIEKLIMU PAaCTeHUH M JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTMA M CHHTeTHYeCKas OM0JI0THs

OOBeKThl, HUCHOIb3yeMble B OHOTEXHOJIOTMM, — KJIETOUHbIE M TKAHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, HX XapaKTepUCTUKa. TpaaulnoHHas OHOTEXHOJOIMs: XjeOoledyeHue,
MOJTyYeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEnuEe. Mukpoounonorndeckuii cuare3. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHONIOTUi. [Ipon3BoacTBO Oeska, aMUHOKUCIIOT U BATAMUHOB.

Cozpanue TEXHONOTMM M MHCTPYMEHTOB  IICJICHAIIPABJICHHOIO  W3MEHEHUSA W
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO IIOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpEYarolyecs B IpUpoie OMOCUHTETUYECKHUE ITYTH.

Knerounas nuxkeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuauszanus M coMaTHuecKuil smOpuorenes. Mcmonb3oBanue
ralionJI0B B CEIEKUUU DPAcTeHUi. [lonyuenue MOHOKIOHANbHBIX awmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHUE.
PexkoHcTpyKIus AMLIEKIETOK U KJIOHUPOBAaHUE )KUBOTHBIX. MeTO | TpaHCIUIaHTALUU 1ep KIETOK.
Texnonoeuu  0300po6neHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHANLHO20 — PA3MHONICEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 U T€HHAsl MH)KEHEpUs. MICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JJHK. Coszdanue mpanceennvix opeanusmos. JJoCTHKEHUS W TEPCIEKTUBBI
XPOMOCOMHOW M TE€HHOM HH)XEHEpUH. OKOJIOTHYECKME M JTHYECKHE HpoOJeMbl TI'e€HHOMN
WHXEHEPUH.

Menununckue ouotexnonoruu. [locrrenomuas mudposas menununa. [MIP-nuarnocruka.
MeTa0on0MHBINM aHaIU3, TEHOIIEHTPUYECKHUI aHaIu3 MIPOTEOMa YeJIOBEKa JIIsl OLEHKHU COCTOSHUS
€ro 310poBbs. Mcnoab30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxenepus
U1 pa3paboTKHU (GyHAAMEHTAIBHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3AaHUs KOMIUIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUN TPEXMEPHOro OMONMPHUHTHHIA U cKapQOIAUHra JUIsl pelieHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIIMHBI.

CoznaHue BEKTOPHBIX BAaKLMH C ILENbl0 OOecreuyeHuss KOMOMHUPOBAHHOM 3alUTHI OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJEKYNISIpHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIEp KALINX BUPYCOB, BBI3BIBAIOIMX 0COOO OIMAcHbIe 3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauuu

Tabmuupt u  cxembl: «lcmonb30BaHME  MHUKPOOPTraHM3MOB B IPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KileTouHas nHKeHepus», «I eHHas HHKEHEepUsD».

Jladoparopnasi padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlonydeHre MOJTOYHOKHUCIBIX IPOAYKTOB).

Ikcekypens «bHoTeXHOIO0TUS — BaxKHeHIIas IPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkaeHue U pa3BUTHE IBOJIONMOHHBIX NPEeACTABJICHHN B OHOJI0TMH
OpomtornonHas Teopust Y. Jlapsuna. [Ipennocsuiky BO3HUKHOBEHUS AJapBUHU3MA. JKU3Hb
U Hay4dHas aearenbHocTs Y. JlapBuHa.



JIBwkymue cwibl SBoionuu  BumoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
Pa3MHOXXEHUS OPraHM3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Oophba 3a CyIleCcTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun 3postonun (CTD). HeliTpanbHas Teopus 3BOJIOIMH.
CoBpeMeHHas HBOJIIOLMOHHAS Ouosorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoHCTpauuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepuxos, 1. U. llImansraysen, k. Xongein, . K. benses.

Tabmuuer u cxembl: «Cucrema >xuoil npupoasl (1o K. Jlunnero)», «JlecTHuna *uBbIx
cyuiectB (1o Jlamapky)», «Mexanuszm GopMUPOBAHUS IPUCIIOCOOJICHUN Y PACTEHH U )KUBOTHBIX
(o Jlamapky)», «Kaprta-cxema mapuipyra nmyremectBus Y. lapsunay, «Haxonku Y. JlapBunay,
«DopMbI 60pBOEI 3a cymecTBOBaHUEY, «Iloposl rorybeii», «MHOrooOpa3ue KyJIbTYPHBIX (GopM
KammycTbl», «[lopoasl nOMamIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BHAOB (mo Y.
HapBuny)», «CxemMa COOTHOILICHHUS [BIKYIIUX CHUJ 3BOJIOLUN», «OCHOBHBIE MOJIOKECHHUS
CUHTETUYECKOI TEOPUU IBOJIIOLIUM.

Tema 2. MUKPO3IBOIIOLNS U €€ pe3ybTaThl

[Tomynsimuss kak 3jeMeHTapHas equHuIa 3Boirolud. COBpPEMEHHBIE METOAbl OLIEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonynsauuid. Mi3Menenue renodoH/ia momymsiuu Kaxk
2JIEMEHTAapHOE SBOJIIOIIMOHHOE SIBJIEHME. 3aKOH reHermyeckoro pasHoBecus [[x. Xapau, B.
Baiin6epra.

DOnemeHTapHble (PaKTOpPbl (ABIKYIIME CHUJIbI) SBOMIONUU. MYTallMOHHBIN Mpolecc.
KomOunaTuBHas ©13MEHYHBOCTB. J{peiid reHoB — cirydaliHbie HeHAPABICHHBIC H3MEHEHHS YaCcTOT
ajtenedt B nonyisiusax. D¢ ekt ocHoBarens. Iggexm oymouiiounoeo coprviuuxa. CHudcenue
2eHemuYyecKo2o paszHoobpasus: npudunsl u cieocmeus. Ilposenenue s¢hpghpexma Opetigha 2enos 6
oonvuwux u maneix nonyiayuax. Murpanuu. M3omanus  nmomymaumii:  reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruueckas (penpoyKTUBHAs).

EcrecTBenHbIil 0TOOp — HampaBnstommid ¢akrtop sBomonuud. DopMbl €CTECTBEHHOTO
oTtOopa: ABMXKYUIMHM, CTaOMIM3UPYIOUINM, pa3pbiBatomuii (au3pyntuBHbI). [lonoBoit otOop.
Bo3HMKHOBEHUE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpraHU3MOB Kak pe3yiabTaT MHUKPOIBOJIOLUH. BoO3HMKHOBeHHE
npucnocoOIeHni y opranuzMoB. Apomopdo3sl U uanoanantauuu. [Ipumeps! npucnocobieHuit y
OpraHu3MoOB: Mopdojorudyeckue, (U3HOIOTHUECKHe, OHOXMMHMUYECKUE, IIOBEJICHUYECKUE.
OTHOCHUTENBHOCTH MPUCHTOCOOTEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpas3oBaHue Kak pe3yslbTaT MHUKPOIBOIIOIUH.
M3omsammst — xmroueBoit  ¢daktop BHmooOpaszoBanus. Ilytm m cmocoObl BUA000pa30BaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMMIATPUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEY
(monuruionan3anus, rudpuauzanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GopMUpPOBaHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  »BOMIONMOHHON OMoOJOrMM B  pa3pabOTKe HAay4HBIX METOJOB COXpaHEHHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONMS U KOABOJIOLMS Mapa3sUTOB M HMX XO031€B. MeXaHHU3Mbl
(dhopMUPOBaHUS YCTOWYMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpauuu

[Toptpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuubl u cxembl: «MyTalMOHHAS U3MEHUUBOCTEY, «[lomysiiMoOHHAs CTPYKTypa BUIaY,
«Cxema mposiBICHHsS  3akoHa  Xapau—BainOepray,  «JIBmKymmme CHIBI  DBOJIOLUNY,



«IKOJOoTHYEeCKass M3O0JIAIMS TIOMYJSIUN ceBaHCKoW Qopenn», «l'eorpadudueckas W30IAIUS
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHMIBI Jaypckoiy, «[lomymsiiMoOHHbIE BOJIHBI YUCIECHHOCTH
XMIIHUKOB U XKepTB», «Cxema JeHCTBHUA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILLIECTBOBAHUEY, «MnpycTpuanbHbINd MEJIAHU3MY, «OKusspie HCKOIIaeMBbIE»,
«IloxpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «llpenymnpexnaromas okpacka >KUBOTHBIX),
«Puznonoruueckue agantauuny, «IIpucrnoco01eHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTDY,
«Kputepun Buma», «Buasl-nBoiiHukn», «CTpykTypa BuUga B npupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHIOOOpazoBaHWe TPEX  BHUIOB  JIAHBIIICH»,
«KOJIOTHYECKOE BHI000pa3oBaHMe BHJOB CHHHL, «llomummonnsl pacrenuit», «KamycTHO-
peACUHBIA THOPUIY.

Ob6opynoBanue: repObapuy pacTeHUM, KOJUIEKLIMHM HACEKOMBIX, dydesa NTHUL U 3Bepel ¢
IPUMEpPaMHU pa3IMYHbIX MPUCIOCOOJIEHUH, Yydesna NTUL] U 3Bepeil pa3HbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JladopaTopnasi pabora «BrIsiBIIeHHE U3MEHYMBOCTH Y 0COO€H OHOTO BUIAY.

JlaGopatopnas pabGora «llpucnocoGneHuss OpraHu3MoB M HUX OTHOCHTEJIbHAs
11eJIeCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUI0B 10 MOP(}HOJIOTHIECKOMY KPUTEPUION.

Tema 3. MakpodBoJouus 1 eé pe3yJbTaThbl

MeTtoibl u3ydeHus: Makpo3Botonuu. [lageoHTonornyeckue METoAbl U3y4EHUs IBOTIOLMH.
Ilepexoanbie GopMbl U HUIOTEHETHUECKUE PSiAbl OPraHU3MOB.

buoreorpagpuyeckue Meronasl uszydeHus osomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEpPUKOB U OCTPOBOB. bruoreorpapuueckne obnactu 3emian. BUapl-sHIEMUKY U PETTUKTHL.

OMOPHOJIOrHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl M3y4EHHs! SBOJIOLUH.
['eneTnyeckne MeXaHHW3Mbl HBOJIIOLIMKM OHTOI€HE3a M TOSBJIECHUS HBOJIIOLMOHHBIX HOBILIECTB.
I'oMosiornuHble M aHaIOTMYHbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
TeHEeTHYeCKue, OHOXMMUYECKMEe M  MaTeMaTW4YeCKMe METO/Abl H3YYEHHUS  SBOJIIOLHUU.
I'omosnoruynsie reHsl. COBpeMEHHBIE METOBI IOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MyTallUM U BOJIIOLIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH  (mpaBuiia) dBoOdOUMU. [lpunyun  cmenvl  QyHKyull.
Heo6patumocTs 3Bostony. AanTuBHas paauanus. HepaBHOMEPHOCTb TEMITOB 3BOJOLHMH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosep, 3. ['ekkens.

Tabnuue! u cxembl: «PUIOTEHETUYECKUNA P JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
smepb», «Creronedans», «Punnodurs», «CemeHHbIe TAaOpOTHUKMN», «buoreorpaduueckue
30HBI 3emnny», «Jlpeiid koHTHHEHTOB», «PemukThl», «HadampHple cTaguu SMOPHOHATBLHOTO
pa3BUTHA IO3BOHOYHBIX )KMBOTHBIX», «I 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHb», «PyIuMEeHTBI»,
«ATaBU3MBDY, «XpPOMOCOMHbIE HaOOphl 4YeJIOBEKa M IIMMIAH3e», «[J1aBHbIE HampaBJIEHUS
3BOJTIOLIMNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HCKOIMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJIOTHMYHBIX, PYAMMEHTApHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KM3HM Ha 3emJie

Hayunble TUmoTe3pl NPOMCXOXKIEHUS >KM3HM Ha 3emie. AOHOreHe3 W IaHCIEepMHUS.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU >KU3HU (KpeauuoHu3M). ['mmoresa MOCTOSHHOTO
camMo3apo’KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[TpoucxoxaeHne >Ku3Hu U acTpoOUOIOTHsl.



OcHOBHBIE ATanbl HEOpraHWYECKOH BoMoNNU. [ImanerapHas (reojloruueckas) dBOJIOIHS.
XuMmuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
Omneit C. Muwmepa u I'. FOpu. O6pa3zoBanue nmoammepoB U3 MoHoMepoB. KoarepBaTHas rumoresa
A. W. Onapuna, runore3a nepsuyHoro OymboHa JIkx. XomnnaeiiHa, reHetndeckas rumoresa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'unbepra. @opmupoBanue MemOpan
Y BOBHUKHOBEHHUE MMPOTOKJIETKHU.

HUcropus 3emnum u mertonbl e€ wu3ydeHus. Vckomaemble OpPraHMYECKHE OCTATKH.
I'eoxponomorust u e€ wmeronel. OrTHocuTenbHass W aOCOMIOTHAsT  T€OXPOHOJIOTHSL.
I'eoxpoHosoruueckast Kasa: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

HavanbHele 3Tanel opranndeckoil 3pomronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronust Metabonu3Ma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeiXx Ha 3emie coodbmectB. Crpomaronutsl. Ilpokapuorsl u
9YKApPHOTHIL.

[Ipoucxoxaenune sykapuoT (cUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHoBHbBIE 3Tambl IBOJIOUMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl pPaCTEHHIA.
Boixon pactenuii Ha cyury. [losiBlieHre CIOPOBBIX pacTEHUH U 3aBO€BaHUE UMU CylIU. CeMEHHbIE
pactenus. [IpoucxoxaeHne UBETKOBBIX PACTEHHUI.

OcHOBHbBIE 3Tallbl 3BOJIOLUHU KUBOTHOr0 Mupa. OCHOBHBIE apoMOpP(}O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THMOB. [lepBbrie XxopaoBbIE
*KUBOTHbIE. JKU3Hb B BO/Ie. DBOJIOIMS MO3BOHOYHBIX. [Iponcxoxaenne ampuouii U penTuiui.
[Ipoucxoxaenne miexkonutaromux W nrtuil. [IpuxHnun kmrodeBoro apomopdosza. OcBoeHue
0ECTI03BOHOYHBIMU 1 TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe )xn3HM Ha 3emiie 110 HpaM U NEpUOJaM: apXel, IPOTEPO30H, MAIE0301, ME3030H,
KaifHOo30#. O0I11as XapakTeprcTUKa KJIIMMaTa U Te0JIOrHuecKux npoieccoB. [losBieHne u paciseT
XapaKTepHBIX OPraHM3MOB. YTrieoOpa3oBaHHE: €ro YCJIOBHUS M BIIMSHUE HAa Ta30BbI COCTaB
aTMocdepsl.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KPHU3UCHI Mpouuioro. [IpuumHbel U crieactBus
MaccoBbIX BbIMUpaHUH. COBPEMEHHBIH IKOJIOTHYECKUN KpH3HC, ero ocobeHHocTH. [Ipobiema
COXpaHEHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHasl CUCTeMa OpraHHYecKoro mupa. [IpuHIUNBl KIacCH(pUKAIUU OPraHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

JleMoHCTpauuu

[Toptpets: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penu», «Cxema omnwita JI. [lacTepa mo u3yueHUIo
caMo03apoJeHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9tansl Heopranuueckou
IBONIIOIMMY, «['eoXpoHonorudeckas mkaita», «HadanpHble 3Tanbl OPraHUYECcKO SBOIOLUI,
«Cxema 00pa3oBaHUs DYKapHOT MyTEM CUMOMOTeHe3ay, «CucTemMa KUBou Ipupoasn», «CTpoeHHe
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTBH», «OAHOKIETOUYHBIE BOJOPOCINY,
«MHoOroknerounsie Bomopociany», «Mxu», «llamopoTHukn», «l'0N0CEMEHHBIE pPAaCTEHUD,
«Oprasnbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX», «[Ipocreiimue», «KumeunononoctHeie», «llmockue dyepBu», «UneHHUCTOHOTHEY,
«Pw10BIY, «3emMHOBOAHBICY, «lIpecmbikarommecs», «lItumpy, «Mnekonurarommue», «Pa3Butne
KU3HU B apXEHCKOU 3pe», «Pa3BUTHE KU3HU B IPOTEPO3OUCKON dpen, «Pa3BuTue KU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
apen, «CoBpeMEHHAs CUCTEMA OPraHUYECKOTO0 MUPAY.

O6opynoBanue: repOapud pPACTEHUH PA3IUYHBIX OT/AETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTbhl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKUIUU HIJIOKOXKHUX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL U 3Bepel, KOJJIEKUUU OKAMEHEJIOCTEW, I0JIE3HbIX
HCKOIIAEMBIX, MYJISIKA OPIraHMYECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgadoparopHass padora «MonenupoBaHue onbiToB Musuiepa—tOpu mo
M3YyYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYECKUX COSIMHEHHI B TIEPBUYHOM aTMOchepe.

JlabopaTopHasi paGora «l3yueHue M ONMCAHHE HCKONAEMBIX OCTATKOB JPEBHUX
OpPraHHU3MOB.

IIpakTuyeckasi padora «3ydeHue ocoOCHHOCTEH CTPOCHUSI PACTCHUI Pa3HBIX OTIEIOBY.

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEN CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3paensl v 3a1aun aHTPONOJAOrUU. MeTO1bl AHTPOTIONIOTHH.

CraHOBJIEHHE TPEJCTaBICHUN O MPOMCXOKICHUM YeIOBeKa. PelnruosHble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoactBo 4enoBeka € KUBOTHbIMU. (CHCTEMAaTHYeCKOe IIOJOKEHHE  YeIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJOBEKA C OJKUBOTHBIMU:  CPaBHUTEIbHO-MOP(HOIOTHYECKHE,
smOpuonoruyeckne, (HU3n0IOro-OMOXMMHUYECKHe, moBeaeHueckrue. OTIuuusi dYeloBeKa OT
XKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TOJI0BHOIO
MO3ra U BTOPOW CUTHAIbHOM CHCTEMBI.

JBrkymue critbl ((DakTOphl) aHTPOTIOreHe3a: OMOJIOTHYECKUe, coranbable. COOTHOIIEHNE
OMOJIOTMYECKHUX U COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTAJIMM aHTpoIoreHe3a. PanHue yesnoBexkooOpa3Hblie 00€3bsHbI (TPOKOHCYIIBI) U
paHHUE MOHTHUBI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH M JII0Je. ABCTPAIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJALIMI U NEepBBIA BBIXOA JroAeH 3a mpenensl Adpuxu. Yenosek reienbOeprekuii —
00K IPeOK HeaH1epTalIbCKOT0 YeIOBeKa U YeJI0BeKa pa3yMHOro. YesloBeK HeaH1epTallbCKUM
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHUCOBCKHUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenaMmu Adpuku. [laneoreneTrka 1 najaeoreHoOMuKa.

DBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYNALMAX YEIOBEKa.
MyTanuoHHbIH npouecc u noauMopdusm. IlomyasioHHble BOIHBI, Jpeiid reHoB, MUTpaLus 1
«3(h}exT ocHOBATEN» B MOMYINSIMIX COBPEMEHHOTIO YeJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTU paccelieHus uejoBeka 1o TIuiaHeTe. EnumHCTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrocobIeHHOCTh YesloBeKa K pa3HbIM YCIOBUAM OKpY KaroIien
cpenbl. Bausinue reorpaduueckoil cpeabl u npeiida reHoB Ha Mopdosioruio U (HU3UOIOTHIO
YeoBeKa.

MexXauCUUIUIMHAPHbIE MeTOoAbl B (U3MYecKod (OMOJIOTMYECKOil) aHTPOIIOJIOTHH.
DOBOJNIONMOHHASA ~ aHTPOIOJIOTUS M TAaJICOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJSALHUM.
buocounanbHple  uccnenoBaHMs — NPUPOABI  uenoBeka.  McciemoBaHue — KOIBOJIIOIMU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauuu

IToprpersr: Y. Japsun, JI. JIuku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmuuet u  cxembl: «MeToApl aHTpomonorum», «[ OMOBHOM MO3T  YEIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKENEeT YelioBeKa U CKeNeT MHUMIaH3e», «PyauMeHTh u
aTaBU3MbI», «JIBWXKyIllME CHJIBI QHTPOIIOTEHE3a», «ODBOJIOLMOHHOE JIPEBO  YEJOBEKAY,
«ABcCTpanonurex», «4enoBek ymenslii», «4enoBek NpsMOXOIANi», «J{eHUCOBCKUI YETOBEK»
«Heanpepranbup», «KpomanboHub», «lIpenku uenoBeka», «ITambl 3BOJIIOIUN YEIIOBEKAY,
«Pachbl uenmoBekay.

Ob6opynoBanue: MyJIsHKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHONW KYJIBTYpHI MPEIKOB
YesoBeKa, penpoaykiuuu (hororpadun) KapTuH ¢ MU(POTOTUUESCKIUMHU B OMOJICHCKUMU CIOYKETaMU
MIPOUCXOXKACHUSL YelloBeKa, (oTorpaduu HAXOIOK HCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKENeT
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJEIH TOpCca MPEIKOB YEI0BEKa.

JlabopaTopnasi pabora «lI3yuyeHue ocoOCHHOCTEH CTPOEHHUS CKeJleTa 4YelIOBeKa,
CBSI3AHHBIX C MPSIMOXOKICHUEM Y.

IIpakTuyeckas padora «/3ydyeHne 3KOJOrHUECKUX afanTallil 4eI0BeKay.

Tema 6. IKoy10rusA — HAyKa 0 B3AUMOOTHOIIEHUSIX OPTAaHU3MOB H HA/IOPTaHU3MEHHBIX
CHCTEM C OKpY:Kawueil cpexou

3apoxaeHue W pasBuTHE dKojoruu B Tpyaax A. ['ymbonsara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykaué€Ba. Pasznmenst u 3amaum skosnoruu. CBsi3b
9KOJIOTUU C APYTMMH HayKaMHu.

Metoast skonorun. [loneBbie HaOMIOACHNUS. DKCIEPUMEHTHI B AKOJIOTHU: MPUPOAHBIE U
nabopaTtopable. MoienupoBaHue B KOJOTHH. MOHUTOPHHT OKPYXKAIOMIEH CPeIbl: JIOKATbHBIH,
PEruOHANIbHBIN U TJI00AIbHBIN.

3HauYE€HHE SKOJOTMYECKHX 3HAHWM 71 4esloBeKa. DKOJOTMYECKOE MHPOBO33PEHUE Kak
OCHOBa CBsI3eM uyesoBedecTBa € MNpUpoAod. DOpMHpPOBAaHHE 3KOJOTUYECKOW KYIBTYPbl M
9KOJIOTMYECKON TPaMOTHOCTH HACEJIECHHUS.

JleMoHCTpauuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabnmuubl u cxeMbl: «Pa3nensl skonorun», «MeTonbl sKoJorun», «CxeMa MOHUTOPUHTA
OKpY’KaloIlen CPeabD».

Jladoparopnasi pabora «/3ydeHue METOI0B SKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsbl U cpeJia 0OUTAHUSA

Okosnorudeckue (GakToppl W 3aKOHOMepHOcTH ux gAedictBus. Knaccuduxanus
9KOJIOTMUECKUX  (pakTopoB:  alOuoTHueckue, OuoTHUeckue, aHTpornoreHHnle.  OOmMe
3aKOHOMEPHOCTH JIeUCTBUs dKosorndeckux (axtopos. [Ipasuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOHMOHTHBIE OPTaHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuii paxrop. JleiicTBre pasHbIX y4acTKOB
COJIHEYHOTO CIEKTpa HAa OPraHu3Mbl. OJKOJOTUYECKHE TPYNIbl PACTEHUW U JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTrHanbpHas poiib cBeTa. DoTonepruoausM.

Temnepatypa kak skonoruueckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBI.
[TolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxsocTs kak skojorudeckuit ¢akrop. Ilpucnocobnenus pacTeHUil K MOIACPKAHHUIO
BogHOTO Oanmanca. Kiaccudukanmst pacteHuii 1mo oTHomeHWI0 K Boje. [IpucrocoOnenus
YKUBOTHBIX K M3MEHEHUIO BOJIHOTO PEXXHUMA.



Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAas, MOYBEHHAs, TIyOMHHAs
MO/NOYBEHHAsI, BHYTpHOpraHu3MeHHas. PHU3UKO-XUMUYECKHE OCOOEHHOCTH cpea OOUTaHUS
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonorudeckue putmel. BaHemnue u BHyTpeHHUE pUTMBI. CyTOYHBIC U TOJUYHBIC PUTMBIL.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

XKuznennsie ¢opmbl opranu3moB. [lonstre o xuzneHHoit gopme. KusHeHHBIE (HOPMBI
pacTeHMii: JepeBbsi, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHE TpPAaBBHI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckue ¢akropbl. Buabl OHOTHYECKHMX  B3aUMOJACWUCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckne  B3aMMOAEUCTBUS  (TOMHUYECKHE,
dopuueckue, (abpuueckue). 3HaYCHUE OUMOTUYCCKUX B3aUMOJACHCTBHIA ISl CYIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpauuu

Tabnuiel 1 cxembl: «JKkonorudeckue GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIIICHHUIO K CBETY», « T eIIOKPOBHEIC )KHBOTHBIC, «X0JIOITHOKPOBHBIE
KUBOTHBICY», «DHU3MOIOTHYECKUE aJaNTallid KXUBOTHBIX», «Cpeapl OOWTAHHUS OPTraHU3MOBY,
«buonoruueckue puTMbl», «Kuznenusie Gopmbl pacTeHUI», «Ku3HEHHBIE (POPMBI IKUBOTHBIX,
«JKOocUCTeMa IHUPOKOJIMCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOMHOTO yecay, «llemu muranmsy,
«XunanuectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy, «KoMmmeHcammzm.

O6opynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPUCHOCOOJCHHBIX K BIIHSHUIO
pPa3IMYHBIX  HKOJOTHYECKUX  (PAaKTOpPOB, repOapuu  CBETONIOOMBBIX, TEHEIIOOMBHIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJTIOOMBBIC, TEHEIIOOWBBIE M TCHEBBIHOCIIMBBIE KOMHATHBIC
pactenus, repbapuu U KOJUIEKIINH TETUIOI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTOWYMBBIX PACTCHHIA,
gyyyena MTUIl U 3Bepei, repOapuu pacTeHWil, OTHOCSIIUXCS K TUTpoduTaMm, Kcepodutam,
Me30(uTaM, KOMHATHBIC PACTCHUS JAHHBIX TPYIII, KOJUISKIINN KHBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpemax, TepbapuM ® KOJUIGKIMM pAcCTEHHWH W KUBOTHBIX, OOJIAAIONIUX YepTaMHu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHM KHU3HU, TepOapud U KOJJICKIUH
pacTeHMii U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (DOPM, KOJIJIEKIIUU KUBOTHBIX, YUACTBYIOIINX B
Pa3IMYHBIX OMOTHYCCKUX B3aMMOJICHCTBHSX.

JlaGopaTopHnasi padota «BbIsIBIeHNE MPUCITOCOOIEHUI OPTaHU3MOB K BIIMSIHUIO CBETaY.

JlabopaTtopnasi pabora «BpIsiBIeHHEe TNPUCTIOCOOJICHU OpPraHU3MOB K BIIHSHUIO
TEeMIepaTypbD».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OoOUTaHUS».

Tema 8. Jkos10rus BUAOB U NOMYJIAIUIH

DKOJIOTUYECKHE XapaKTePUCTUKU MOMyIsuu. [lomymnsmust kak Onoiorndeckas CHCTeMa.
Pons HeomHOpoaHOCTH cpenbl, (U3MYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHJIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPHI MOMysuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHH:
YHCIIEHHOCTh, TUIOTHOCTh, BO3pAacTHas W TOJOBasl CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAIIHS.

Okonorndeckass CTpykTypa momyimsinud. OIeHKa YHCICHHOCTH TNOmyisiuu. JlmHamuka
MOMYJSIIUK U €€ peryisaius. buotudeckuii moreHuan nomynsuuu. MoenupoBaHue JTUHAMUKA
nonymsiiui. KpuBble pocTa YHUCIEHHOCTH momyisiuu. Kpusble BbDKuBaHMs. Perymsius



YUCIIEHHOCTU TMOMYJSLMMA: poiib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJIOTHYeCKHue cTpareruu BUunoB (r- u K-ctparerun).

[Tonatue 00 »sKkosornyeckoil Hume Buaa. MecrtooOuTanue. MHOromepHass MOJEINb
skonornyeckor Humm JIx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. [loreHunansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. Buibl M MX JKU3HEHHBIE CTpaTErHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJECHHUS W MHUrpaluil KUBOTHBIX. buojmornueckne WHBa3UU
YYy>KE€POJIHBIX BUIOB.

JleMoHCTpauuu

[Toptpet: HIx. M. XaTurHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTePUCTUKU nonyasuuny, «IIpocTpancTBenHas
CTpPYKTypa nonyiasauun», «Bo3pacTHple nupamuiel nomyiasuun», «CKOpOCTh 3aceseHHs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzmMammuy», «Mopenb 3Kkonorudeckol uHumm JIx. U.
XaT4YMHCOHA.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMH )KUBOTHBIX.

Jlaboparopnasi padora «IIpucnocoOieHus: ceMsiH paCTEeHUM K PaCCEIICHUIOY.

Tema 9. DKkoJ10rug co001MIECTB. IKOJOTHIECKHE CUCTEMbI.

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

Okocuctema kak otTkpeiTag cuctema (A. Jx. Tencnu). @yHKIUOHAJIbHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: HPOAYIEHTbl, KOHCYMEHTHI, PEIyLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. AGuoruyeckue 010k 3KocucTeM. [1oUBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopot BelecTB 1 MOTOK S3HEPTUU B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3KocucTeMbl. buomacca n npoaykius. DKoJIOTHYECKUEe TUPAMU/IBI
grceln, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguuecxue nepecmpotixu. @nykmyayuu. HampaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U UX
INPUYUHBL.  AHTpPONOIeHHbIE BO3JEHCTBHS Ha cykneccuu. KiumakcHoe —cooOIEecTBO.
bropa3znoobpazue 1 moJHOTa KPyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIE SKOCUCTEMBL. JKOcCUCmeMbl 03€p U peK. DKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl mynop, n1ecos, cmenetil, nyChbvlHb.

AHTpOIIOTEHHBIE  AKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznmuums wmexay
AHTPOIIOI€HHBIMU U MIPUPOIHBIMU IKOCUCTEMAMU.

VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauuss ropojckoi ¢dayHbl. buomornueckoe ¥  XO3SIMICTBEHHOE 3HAa4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHM3MOB B 9KOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u0os-30ugpuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHoC PHEPruM M BEIIECTB MEXAY CMEXKHBIMU SKOCHUCTEMaMHU. Y CTONYHMBOCTH
OpraHU3MOB, TMOMYJSIIUA W HKOCUCTEM B YCJIOBHUSX ECTECTBEHHBIX M AHTPONOTECHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmaus. MeTof0NI0Tus MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOI€HHBIX IKOCUCTEM.



JleMoOHCTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OnoleHo3a», « IKocHcTeMa MHUPOKOJINCTBEHHOTO JIECa,
«JKocucTeMa XBOWHOro Jjeca», «DYyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemiectB B aKkocucteme», «llemm mnuranus (mactOuinHasi, JETPUTHAs),
«QKoJIOTUYECKasi MUPaMUa Ynucen», «IKoJorudyeckas nupamuga OuomMaccoly, «IKOJIOruyecKas
nupamua sueprumn», «Oopazopanue 6o1otay, «Ileppuunas cykueccus», «BocctanoBnenue neca
IocJie moXapa», «JKocucTeMa 03epa», «ArpoueHos», «KpyroBopoT BEIIECTB U IOTOK SHEPTUU B
arporeHosey, «IIpumepsl ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yy4yela MTHUI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYLIUX PACTEHUI, aKBapUYM KaK MOJENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypooIKOCUCTEMBI».

JlabopaTopHas pabora «/3ydeHue pazHO0Opa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX HIKOCHCTEMAX).

IKCKypeust «IKCKYpCHsl B THIWYHBIA OMOTEoleHo3 (B MyOpaBy, Oepe3HsK, eIbHUK, Ha
CYXOJIOJIbHBIN UM TOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKeKypeust «IKCKYpCUs B arpOdIKOCHCTEMY (Ha MOJI€ WIK B TEIUIMYHOE XO3SHCTBO).

Tema 10. Buocdepa — riodaabHas IkocucreMa

buocdepa — oOuiennanerapHas o0onouka 3eMid, /i€ CYHIECTBYET WIIU CYILEeCTBOBaIa
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3iocca. Yuenue B. 1. Bepnaackoro o
ouocdepe. Obmactu 6mocdepst u e€ cocran. JKupoe BemiecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH cyIecTBOBaHUsl Ouocdepbl. OcodeHHOCTH OMOChEphl KaK rio0abHOMN
skocuctembl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemecTts U
OroreoXnuMHUECKHe UKIIBI (Yriiepoa, a3ota). PUTMUYHOCTE siBNeHUI B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, YCTbIHU, TPOIMHYECKUE Jieca,
BBICOKOTOpBs. KiuMar, pacTUTENbHBIN U )KUBOTHBIN Mup 6uoMoB cymu.CTpyKkTypa U QyHKIUS
KHBBIX CUCTEM, OLIEHKA UX PECYPCHOTr0 MOTEHIMAaIa U OMOCHEpHBIX PYHKIUI.

JleMoHCTpauuu

[Toptpetsr: B. 1. Bepnanckuii, 9. 3rocc.

Tabmuue! u cxemsl: «I'eoctepsl 3emnny», «Kpyropopot a3ora B npupoae», «Kpyrosopor
yriaepoaa B npupozae», «Kpyrosopot kucioposa B npupoae», «Kpyropopot Boabl B IpUPOJIEN,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emuny, «Tyaapay, «Tairay, «CMmenianabi
necy, «llupokonucTBeHHbIH Jec», «Ctenby, «CaBanHay, «llycTbinsy, «Tponudyeckuii gecy.

Ob6opynoBanue: repObapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KHUBOTHBIX.

Tema 11. YestoBek U OKpyka0as cpena

DKoornyeckue KpH3UChl M WX NpuUYMHBL. Bo3zzgeilicTBue uyenoBeka Ha Ouochepy.
3arpsi3HeHue BOo3AyIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsa3HeHre BOAHOU cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KirMara.

AHTpPONIOT€HHOE BO3/CICTBIE HA PACTUTENbHBINA U )KUBOTHBIN MUp. OXpaHa pacTUTEIBLHOTO
U KUBOTHOro Mupa. OCHOBHbIE NPUHIUINBI OXpaHbl npupoisl. KpacHele kuuru. Oco6o
oxpansiemble npupoubie TeppuTopun (OOIIT). borannueckue caabl ¥ 300J0THUYECKHE MTAPKU.

OcCHOBHbIE TPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA U MpHUpoAbl. PamroHansHoe
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OMOoJIOTHYecKoro pasHooOpasus 3emin. OOmue
3aKOHOMEPHOCTH INI0OATBHBIX SKOJIOTHUECKUX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €Tr0 BEpOSITHBIE OCIIEICTBHUS.



Pa3BuTHe METOJOB MOHMTOPHUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedoseanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNoCcoOHOU
sHepeemuxe. buonocuueckoe paznoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemyl, obecneyusaloujue OOCMYn K UHGOPMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAyUU IKOCUCTEM U CNOC0O08 6OPbOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JleMoHCTpauuu

Tabmuubl u  cxeMmbl: «3arpsisHeHHe arMmocdepbl», «3arpsisHeHHe  ruapochepb,
«3arpsi3Herne nouBb», «IlapHuKoBEIi 3 dekT», «Oco6o oxpaHseMbie TPUPOIHBIE TEPPUTOPHI,
«Mopenu ynpaBisieMOro MUpa.

Ob6opynoBanue: Gpororpadguu OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoi kauru Poccutickoi
®enepanun, KpacHoit KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

OdI'OC COO ycranaBiMBaeT TpeOOBAaHHMSA K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMHUCS
IpOTrpaMM CpeHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPaMMbl MO OHMOJIOTHH BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHIMCKON  TpaKAaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEIbHOCTH U CaMOOIIPEIEICHHUIO,
Haluyue momusayuu K OOYYEHHIO OHMOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXIECHHI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPATULIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMM, MPHUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHMs, Haluuue NPABOCO3HAHUS  SKOJOTHYECKOW  KYIBTYpHI,
CHnOCOOHOCMU CMAUMb TIEH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATENbHON AEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUECKUMU M JYXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, MPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMAaMH IOBEIECHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HaHUS,
CaMOBOCTIIUTAHUSI M CaMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEH MO3HUIIMU JTUYHOCTH, MATPUOTHU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aUMHOTO
yBOXEHUS, OEpe)KHOr0  OTHOIIGHUS K  KYJbTYpHOMY  HAClIeIUI0 M TPAIUIHIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickoit denepannu, Npupoae U OKPYKarollen cpeie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUs yueOHOro npeaMera «buonaorus» JoKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTALMM, TIO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOUIMX TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOro  0OIlecTBa,
paciivpeHe >KU3HEHHOTO OMbITa M OIbITa JEATEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMS:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0o OOIIEeCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLHOHHBIX IIpaB M OOSA3aHHOCTEH, yBa)K€HHWE 3aKOHA U
MIPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHbIX 33/1a4, BBIMOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIIEHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U COIIMAIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIpPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX M HCCIEAOBATEIIbCKUX 3a7ay, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHHIO
OTIOHEHTOB MPH 00CYX/I€HNH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM EATENLHOCTH;



2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaXkIaHCKOW MICHTHYHOCTH, TATPUOTHU3MA, YBAXKCHUS K
CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH mnepel PoauHOW, ropaocTu 3a CBOW Kpaid, CBOIO
Ponuny, cBOM sI3BIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K IPUPOJTHOMY HACIEANIO U TAMATHUKAM IIPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IIE;

CIOCOOHOCTH OLICHUBATh BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTHUH,
MOHUMAaHUs 3HAuYeHUs OHOJOTMM B TMO3HAHMM 3aKOHOB MPHUPOIbI, B JKU3HMU 4YelOBEKa U
COBPEMEHHOI'0 00IIECTBA;

ujeitHas yOe:K IEHHOCTh, TOTOBHOCTh K CITYXXCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) TyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHMSA:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO MIOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], OPHEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUeE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUS HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHUE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MNOHUMaHUE SMOLIMOHAJIBHOTO BO3/IEHCTBHS )KUBOW TPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHJAAX MCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCHUTAHHUS, (OPMHUPOBAHUS  KYJbTYPbl  3/I0POBbSI M
IMOIMOHAIBHOIO 0J1AroNoJIyYns:

MOHUMAaHKUE W peau3alus 30pOBOro U 0e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
cOOJTI0/IeHNE TUTUEHUYECKUX MPaBUJI U HOPM, COAJaHCUPOBAHHBIM PEXXHUM 3aHSATHN M OTHbIXA,
perynsipHasi (u3UYECKas aKTUBHOCTh), OEpekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTH TPaBHJI WHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/IOPOBBIO U )KU3HU JTIOJICH;

OCO3HAHUE TOCJEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUST aJKOToJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY0It00ue;

TOTOBHOCTB K aKTHBHOM JIEATEIILHOCTH TEXHOJIOTHYECKOMN M COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTH HHUITUUPOBATH, TFIAHUPOBATH U CAMOCTOSTEIIHHO BBITIONHATH TAKYIO JACSATEIHHOCTD;

WHTEpEC K pa3nuyHbiM cdepaM MpodecCHOHATBEHON NesATENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHHIO U CaMOOOPAa30BAaHHUIO HA MPOTSHDKEHUU BCEi
KU3HU;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

9KOJIOTUYECKH 11eJ1IecCO000pa3HOe OTHOIIEHNE K MMPUPOJIe KaK UCTOYHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBaHMUS,



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpPbI: MPHOOPETEHHE OMNbITA IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX NpoOjeM U MyTed HX pelieHHS;

CHOCOOHOCTh MCII0JIb30BaTh IPUOOpETaeMble IPU U3yYEHUH OMOJIOTUH 3HAHUSA U YMEHUs
IpPU PEUICHUU TMPOOJIEM, CBSA3AHHBIX C PALMOHAIBHBIM MPHUPOJOIOIB30BaHUEM (COOIIOICHHE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIPABICHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoCchephl);

aKTUBHOE HENpUATHE IEHCTBUH, MPHUHOCSIIIUX Bpea OKpYXarolledl NpupoiaHoil cpexe,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPALLATD UX;

HQJINYME PA3BUTOTO HSKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOH KyJIbTYphl, OIBITA
JESATEIbHOCTH  3KOJIOTMYECKOW — HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMMH B
[I03HABATEIbHOM, KOMMYHHUKaTUBHOW M COLMAJIbHOW INPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOH 1eATEIILHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKl MW OONIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHME SA3BIKOBOW U UUTATEIBCKOW KyJIBTYphl KaK CPE/ICTBA B3aUMOJICHCTBUSA
MEXTy JIFOIbMU ¥ TTO3HAHUS MHUPA;

MOHMMaHue crnenu@uku OMOJIOTMM KaK HayKH, OCO3HAHHs €€ posd B (OPMHPOBAHUU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPEICTABICHH 00 OKPYKAIOLIEM
MHUpE KaK O €IUHCTBE MpPUPOJbI, 4YEJIOBEKa M O0OLIecTBa, B IO3HAHUU IPHUPOTHBIX
3aKOHOMEPHOCTEH U peleHn NpoodieM COXpaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOEeKAEHHOCTh B 3HAUMMOCTHU OMOJIOTHM JUIsl COBPEMEHHOM HUBUIIM3AIUHN: 00eCTIeueHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEYECTBa, MOUCKA MyTel BBIXOJa U3 III00AIbHBIX
AKOJIOTMUECKUX MpoOsieM U o0ecnieueHns nepexoa K yCTOMYMBOMY Pa3BUTHUIO, pallMOHATLHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBINICHUs OOIIen
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIHMOHAIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METO/OB IO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4yaeMble 3HAHUS JJs aHaiu3a M OOBSCHEHUS SIBJICHUMN
OKpY’KaloIIEero MUpa M NPOMCXOJAIIMX B HEM H3MEHEHHWH, yMEHHE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHUST Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOLIUXCS JAHHBIX C LENbI0 MOJyYeHHS
TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJs pelieHus
poOJIEM B peaibHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HAaHHE LIEHHOCTH HAayYHOW IESTEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO ASITENIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEphIBHOMY OOpa3oBaHUI0 M CaMOOOpa3OBaHHIO, K
aKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OWOJOTMM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTAMH.

METAIIPEJMETHBIE PE3YJIbTATbBI



MertamnpeaMeTHble Pe3ysbTaThl OCBOCHUS Y4eOHOro mnpeamera «bHOJIOrHs» BKIIOYAIOT:
3HauMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHUS OOYHAIOIIMXCS  MEXIUCLUILUIMHAPHBIC
(MexnpeaMeTHbIC) 00LIeHAYYHBIEC TOHATHUS, OTPAKAIOIINE IIETOCTHOCTh HAYYHOW KapTHHBI MHpa
U crenu(uKy METO0B MO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHs,
SBJICHHUE, IPOLECC, CUCTEMA, HAy4HbIM (akT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEOBAaHUE, HAOIIOACHUE, U3MEPEHHE, SKCIEPUMEHT M JpYyrue); yHUBEpCalbHbIE
yueOHbIe NeiicTBUs (IIO3HABATENIbHBIE, KOMMYHHKATUBHbIC, PETYJSTHBHBIC), 00CCIIEUHBAIOIINE
(dhopMupoBanre (QYHKIHOHATHHONH TPAMOTHOCTH M COIMAIBHON KOMITETCHIIMH OOYy4YarOlIuXCs,
CIIOCOOHOCTh o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAHUS M YyHUBEpcalbHble YdeOHbIC JEHCTBHS B I103HABaTEIbHOH H
COLMAJIBHOM IIPAKTHUKE.

B pesynprare wn3ydeHuss OMONIOTMM Ha YpPOBHE CpPEIHEro oOuero oOpazoBaHHs Y
oOyyaromerocsi 0yayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Y4eOHblE JAEWCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHBIC
yueOHbIe JefCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertamnpeaMeTHbIe pe3ysbTaTbl OCBOEHMsI MPOrpaMMbl cpelHero oOIiero odpa3zoBaHUs
JOJKHBI OTPaKaTh:

OgJiaieHHe YHHBePCAJbHBIMH Y4eOHbIMHU N03HABATE/ILHBIMH A CTBUSIMH:

1) 6a3oBble JIOrHYeCKHUe JeliCTBUS:

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

UCIOJIb30BaTh IPU OCBOSHUH 3HAHUM NPUEMBI JIOTHYECKOT0 MBIIIUIEHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, KJacCU(pUKalUU, OOOOIIEHUs), PpacCKphIBaTb CMBICI OHMOJIOTMYECKMX MOHSTUMN
(BBLAETIATH WX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMH);

OIpeNieNIATh 1NN JAEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JIOCTHKEHHS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU 1IENISIMU;

HCIOJIb30BaTh OMOJOTMYECKUE MOHATHS JUIsl OOBSICHEHHS (DAKTOB W SBJICHUH >KHUBOMN
MIPUPOJIBL;

CTPOUTBH JIOTHYECKHUE PACCYXkIEHUS (MHIyKTUBHBIE, ETYKTUBHBIE, TI0 aHAJIOTUH ), BBISIBIISTD
3aKOHOMEPHOCTH U MPOTHUBOPEUMsI B paCCMAaTPUBAEMBIX SBIICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKIIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA Ul NMPEACTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOLICHUHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCSl MaTepUaTbHBIX
U HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB LETAM,
OLICHUBATh PUCKU MOCIE/ICTBUMN AEITEIbHOCTH;

KOOPJIUHUPOBAaTh M BBIMOJHATH pPaOOTy B YCIOBHSX pPEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCTE0BATENBCKHE TeCTBUS:

BJIa/IETh HaBbIKAMH y4e€OHO-HCCIIEeI0BATENIbCKON M MPOEKTHON NIeATENbHOCTH, HAaBbIKAMU
paspelieHus: mpooieM, CnocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pelIeHHsI MPAKTHYECKUX 33124, TPUMEHEHHIO pa3IMYHbIX METOO0B ITO3HAHUS;



HCIOJIb30BaTh pPa3jMyYHble BUABI ACSITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEpIIpEeTAlNH, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyaIUsX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMAIIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/]auyd B 00pa30BaTEILHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH MPUYMHHO-CIICICTBEHHBIE CBA3M M aKTyalM3UpOBaTh 3ajady, BbIIIBUraTh
TUNOTE3Y €€ pelIeH s, HAXOIUTh aprYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPXKACHU, 3a]1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOJTYUYEHHBIE B X0/1€ PELLIEHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKH OLIEHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIHsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISITh IIEJICHANIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
podecCHOHABHYIO CPeNy;

YyMETb IEPEHOCUTHh 3HAHUS B  I[IO3HABATEIbHYI0O U  IPAKTUYECKYIO oOsactu
KU3HEIEATEIbHOCTH;

YMETb HHTErpPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC WJEH, MpeAsiaraTb OPUTHHAIbHBIE MOIXOABl W PELICHUS, CTABHUTH
poOJIeMBI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManuu (TekcTe ydeOHOro mocoows,
HAyYHO-TIOMYJISIPHON JHUTEepaType, OMOIOrMYECKUX CIOBApSIX U CIPABOUYHUKAX, KOMIBIOTEPHBIX
0asax maHHbIX, B VHTepHere), aHaIM3UpPOBaTh WH(OOPMALMIO PA3NIUYHBIX BHJIOB U (GopM
MIpE/ICTaBICHMS], KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

¢dbopMynHMpoBaTh 3ampoChl M TNPUMEHATh DPA3JIMYHbIE METOJbl IpPU IOUCKE U OTOOpE
Oouosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YI€OHBIX 3a7a4;

MpUOOpETaTh OMBIT HCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3TUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy MpPEICTaBICHUS OHOJOTHMYECKON
nHpopmanuu (cxemsl, rpaduKu, JUarpaMmmbl, TAOIUIbI, PUCYHKH U IpYTroe);

WCIIOIb30BaTh HAYUYHBIM SI3BIK B KAaueCTBE CpPEACTBA MpU padoTe ¢ OMOJIOTMUECKOU
nH(popMaluen: NPUMEHITh XUMHUYECKUe, (PU3HUECKHe U MAaTeMaTU4YeCKUEe 3HAKH U CUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCHOJb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIJIETh HABbIKAMU pACIIO3HABAHUSA W 3alUThl UHGOpManuu, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

OsJaeHne yHHBePCAIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) ob1enue:

OCYIIECTBIATH KOMMYHHKAIIUU BO BceX cepax >KU3HU, aKTUBHO y4acTBOBAaThb B TUANIOTE
WM TUCKYCCHM MO CYIIECTBY OOCYX/JaeMoill TeMbl (YMEHHME 3aJlaBaTh BONPOCHI, BHICKA3bIBATH
CYXJEHHS] OTHOCUTENIbHO BBIMIOJHEHHUS TMpe/jiaraeMoil 3ajaud, Y4UTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI IPYrUX YUaCTHUKOB AMAJTIOTA WIIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpeICTBa OOLIEHMS, MOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallul, yMETh CMATr4aTh KOHQIUKTHI U
BECTU TEPErOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HAMEPEHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJB30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAs IeATeJbHOCTh:

IIOHMMAaTh M HMCIIOJIb30BaTh IIPEUMYIIECTBA KOMAaHIHOW M MHIUBHUIYaJIbHOH pabOThl MpHU
peleHr OMoIoruyeckor npodsieMsl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KayKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh M KOOPIWHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIIATH IJIaH JIEHCTBUM, PACIIPEAEIAT PO ¢ YYETOM MHEHUI
YYaCTHHKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJla U KaXKJA0I0 yYaCTHUKA KOMAH[bl B OOIIMHA pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HACH C INO3ULHUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B Pa3jIMYHBIX CHUTyalUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMH PeryJIITUBHBIMH CHCTBUSIMH:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS [UId BBIABICHHMS NpoOJeM M HX pELIeHUs B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKarOIIKX;

CaMOCTOSITENILHO OCYILECTBIIATh TO3HABATEIIbHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 337aydl B 00pa3oBaTENbHON JEATENBHOCTH H
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYALMsIM;

pacImupsATh paMKH yueOHOTO MpeIMETa Ha OCHOBE JINYHBIX MPEIOYTEHUN;

JieNaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [M03HABATENbHOU pediiekcun Kak OCO3HAHUS COBEpILIaeMbIX IEHCTBUI
U MBICIIUTENbHBIX MPOIECCOB, X PE3YIbTATOB U OCHOBAHUH, UCIIOJIL30BaTh MPUEMBI peQIIeKCUH
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATb PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPTYMEHTHI IPYTUX IPU aHAINU3E PE3YJIBTATOB JIEATENbHOCTH;



3) npuHATHE CeOsl M IPYTUX:

MPUHUMATH ceOsl, MOHUMAast CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHAIIM3€ PE3yIbTaTOB JACSTEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMAThH MUP C MO3UIUH JPYTOro YeJoBeKa.
NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS cojepxaHus ydeOHoro npeamera «buonmorus» Ha
YIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obOecrieueHrne MpopUIbHOTO 00yUeHUs 00yJarOIIHXCS
ouosiornu. OHM BKITIOYAIOT: crienu(rudeckue s OMOIOrUy HaydyHbIe 3HAHUS, YMEHUS U CLIOCOOBI
JeWCTBUI 1O OCBOGHUIO, HHTEPIPETALUU U NPEe0oOpPa30BaHUIO 3HAHUM, BUIBI JESATEIHLHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUI U UX MPUMEHEHHMIO B PAa3IMUHBIX y4EOHBIX, a TaKKe B PEaJbHBIX
KU3HEHHBIX cuTyalusax. [IpeqmeTHbie pe3yabTaThl IPECTABICHBI 110 TOAaM U3YYECHHUS.

[IpenmetHbie pe3ynbTaThl OCBOeHHs yueOHOoro peameta «buonorus» B 10 knacce momkHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(hopMHPOBAHNY €CTECTBEHHO-HAYYHOIH KaPTUHBI MUPA, B TO3HAHWHU 3aKOHOB IIPUPOJIBI M PELICHUN
poOJIEM PaMOHATFHOTO IPUPOAONOIB30BAHNS, O BKJIA/IE POCCUHCKUX U 3apyO0eKHBIX yUEHBIX B
pa3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMON OMOJOTMYECKHX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBOMOJATaoIIne
OMOJIOTUYECKHE TEPMHHBI W TOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTadoIM3M, TOMEOCTas,
caMOpEeryJIlns, caMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTh, H3MEHUYUBOCTb, POCT U Pa3BUTHUE),
ouosornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxosga,
XpoMocoMHasi TeopHsi HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT0o00pa3usi ¥ MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS, PACUIEINIEHUs, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTMYECKUX pSJOB B HacieACTBeHHOW u3MeHuuBocth H. 1. BaBunoBa), mpuHLHAIIBI
(KOMITJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJaMHU HAy4YHOI'O MO3HAHUS, UCHOJB3YEMBIX B OHMOJOTHYECKUX
HCCTIEIOBAHUSX JKUBBIX 00BEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U JYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4Hcje OakTepuii, rpuboB, pacTeHui,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHMM, KMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEEATENIbHOCTH, IPOTEKAIOIIUX B OPraHU3Max pacTeHU, )KUBOTHBIX U YEJIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: 0OMEHa BellecTB (MeTaboI13M), IPEBPALLEHUS YIHEPTHH, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpOoHOro TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, NOCTAMOPHOHATIBHOTO pa3BUTHS, pPa3MHOXKEHH,
WHIUBUAYAJIBHOTO Pa3BUTHs OpraHu3Ma (OHTOIeHe3a), B3aMMOJIEHCTBUS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOI'0 0TOOpA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSA3M MEXIy OpraHOMJaMH KJIETKM U UX (DyHKUUAMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEel M X (QYHKLIHAMHU, MEXAY OpraHaMu U CUCTEMaMH OpPraHoB y
pacTeHuil, JKUBOTHBIX W 4YeloBeKa M HUX (QYHKUUSAMH, MEXIY CHUCTEMaMH OpPraHOB U UX
GYHKIUSAME, MEXKIYy dTanamMu OOMeHa BEeIeCTB, 3TalaM{ KJIETOYHOrO LHKJIAa U >KMU3HEHHBIX
LMKJIOB OPraHMW3MOB, JTalmamMH SMOPHOHAIBHOIO pAa3BUTHUS, TE€HOTHUIIOM U (DEHOTHIIOM,
¢deHoTunom u pakropamu cpesipl OOUTAHUS;



YMCHHME BBIBJIATh OTIUYMTEIbHBIC NPU3HAKU XKMBBIX CHUCTEM, B TOM YHUCIIEC PAaCTCHHH,
KUBOTHBIX U 4EJIOBCKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY JUJISl IOKA3aTeJIbCTBA POACTBA OPraHU3MOB Pa3HbIX CHCTEMATHYECKHUX I'PYIIIL;

YMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIISATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
HCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBAHUU IOJyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh J1a0OpAaTOpHbIE M NpPaKTUYEeCKUE paboThl, cOoOMI0NaTh MpaBUiIa IMpU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUIaTh TUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
(bopMyIHpys 1eNb UCCIIET0BAHMS, aHATU3UPOBATH MOJyYCHHbIE PE3YyIbTAThI U JETaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIENOBATEIbCKOW paboTe 1Mo OHONOIUH, HKOJOTHH M
MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJWYHO MPEICTABIATH
[IOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEHLUSAX;

YMEHHE OLICHUBATh 3TUYECKUE ACIIEKThl COBPEMEHHBIX MCCIIEJOBaHUH B 001aCTH OHMOJIOTHH
U MEIULMHBI (KJIOHHPOBaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIIPABICHHOE W3MEHEHHE
reHOMa U CO3/IaHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp OyayIiel mpodeccnoHaIbHOM IeATeIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO3SHCTBA, MUIIEBOM
IIPOMBIIIICHHOCTH, YIITyOJIsITh IO3HAaBaTENIbHBIA HHTEPEC, HAIIPABJICHHbIM HAa 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Ipodeccur U MpoAoKEHHEe OUOJIOTHYeCKOro 00pa3oBaHus B OpraHU3alusaX
cpeaHero nNpogecCHOHaIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11 knacce nomxHbl
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTHHbBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELIEHUN SKOJIOIMYECKUX MPOOJEM YeloBEYeCTBa, a TAKKE€ B PEUICHHH BOIPOCOB
palMoHaIBFHOIO PUPOIONOIb30BaHUS, U B (POPMUPOBAHUN LIEHHOCTHOTO OTHOUIEHHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOeHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
O1oJIorNy;

YMEHHE BJIa/I€Th CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIIOYAET ONpPENENICHUs U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralomuX OHWOJIOTHYECKUX TEPMHHOB M TOHATHH (BHI,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBomtorMoHHas Teopus Y. J[lapBuHa,
cUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 MyTsAX M HampaBlIEHUSIX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaiinGepra, 3apoasimeBoro cxoactea K. M. bapa), mpasuna (munumyma lO. JIubuxa,
HKOJIOTHYECKOM MUPaMuUIbl SHEPTHH), TUuHoTe3bl (Tunoresa «mupa PHK» V. I'nnbepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJJaMH HAyYHOTO IO3HAHMS, WCIOIb3yEeMbIMH B
OMOJIOTMYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB U DKOCHCTEM (ONMHUCaHHE, U3MEpEHHE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOcO0aMH BBISABICHHUS M OLICHKH aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE NPHU3HAKU: BUIOB, OHOTEOLIEHO30B, 3KOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIET0O M Pa3pbIBAIOLIET0 €CTECTBEHHOTO O0TOopa,
aJJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHUs, BIUSHUS ABWKYIIUX CHJ BOJIOIUU
Ha TreHO(OH]I MOMYJISALUH, MPUCITIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeToBaHUs
HAIPABJICHUH 3BOJIIOLUHU, KDYTOBOPOTA BEILECTB U MIOTOKA SJHEPTHH B YKOCUCTEMAX;



YMEHHE yCTaHaBIUBATh B3aUMOCBSI3U MEXK/Y MPOIIECCAMHU SBOJIOLNH, TBUKYITUMH CUITAMU
aHTPONOreHe3a, KOMIIOHEHTAMU PAa3JIMYHBIX HKOCHUCTEM U MPUCHOCOOICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUUYUTEIbHbIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BU/IOB
K cpene obutaHus, aOMOTHYECKMX U OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHUH B SKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa pOJCTBA OPraHM3MOB pa3HbIX CHCTEMAaTUYECKUX TpYIII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWUTAHMs, €AMHCTBA YEIOBEYECKUX pPac, HEOOXOTUMOCTH
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4H, BBISBIIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OMOJIOTUYECKMMU TPOLIECCAMU U SIBJIICHUSIMH, JI€JIaTh BBIBOJbI M IPOTHO3BI Ha
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JaOOpPAaTOpHBIE M MpaKTHUecKue paboThl, cOOII0aTh MpaBuUiia IpU
pabote ¢ y4eOHBIM 1 1a00paTOpPHBIM 000pYyI0OBaHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX OIKCIEPUMEHTAIBHBIMH CpEIACTBAMHU,
bopMyIHpys 1EeNb UCCIIEI0OBAaHHS, aHATTM3UPOBATH MOTYYCHHBIC PE3YIbTATHI U JIEIaTh BBIBOJIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe MO OWOJIOTHUH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMOIN Ha 0a3e IIKOIBHBIX HAyYHBIX OOINECTB, M MYOJWYHO IMPEICTABISATH
[I0JIyYE€HHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEHLUSAX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPUM O TMPOUCXOXKICHUU >KU3HH, 4YelOBeKa U
YeNI0OBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUIX U CIOCO0AX MpPEeJOTBpAllleHUs TI00aTIbHBIX
M3MEeHEeHu B Ouocdepe;

yMEHHE OCYIIECTBIATh OCO3HAHHBINA BHIOOP OyyIiel mpodeccuoHaIbHOM AeSITEIBHOCTH B
o0acTu OMOJIOTUH, SKOJIOTHH, TPUPOAONOIB30BaHNUS, MEAUIIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO34WCTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPOQPECCUU U MPOAOHKEHUE
OMOJI0rMYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoQEecCHOHAIBLHOTO W BBICLIETO
o0pa3zoBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne H IpakTuy (uudposbie)
w/n aAauMEHOBaHHE Pa31ejI0OB U TEM IIPOrPpaMMbI Bceer KOHTPOJ‘[L]—[},Ie ecKie oﬁpasosaTe.m,Hble
0 padoThbI
padoThbI pecypchl
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3yYCHUE 1
3 buonorus kineTku
4 XuMHYEcKasi OpraHu3aus KICTKH 10 2
5 Ctpoenue u pyHKIUU KIETKH 8
6 OOMeH BelecTB U MPEBPAIlEHUE SHEPTUH B KIIETKE 9 4
7 Hacnencrennas nundgopmanus u peanu3anus e€ B KIeTKe 9
8 JKu3HEeHHBIN UK KIETKU 6 1
9 Crpoenwe 1 QyHKIIH OpraHI3MOB 17
10 PasMmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
1 I'eneTnka — Hayka 0 HAaCJIEeICTBEHHOCTH U U3MEHUHUBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 2
14 I'enetnka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 buoTtexHonorus u CHHTETHYeCKasi OUOIOTUS 4 1
17 PesepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaMMbl Kontpoabubie | IIpakTuyeckue (popere)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 3apoxIeHUE ¥ Pa3BUTHE IBOJTFOIIMOHHBIX 4
MPEJICTABICHUNA B OMOJIOTHI
2 MukposBoIIONUS U €€ pe3ylbTaThl 14 2
3 Makpo3BOTIOIUS B €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 15
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aWMOOTHOIIICHUSX
6 OpPTaHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cperon
Opranu3msl 1 cpeia OOMTaHHs 15
DKOJIOTHUS BUJOB U MOMYJISIUN 0.5
DKOJIOTHS COO0IIECTB. DKOJIOTHIECKNE CHCTEMBI 12 0.5
10 brocdepa — rimobaiibHas sKocHcTEMA 6
11 YenoBek ¥ OKpYKaroIIas cpea 6
12 PesepBHOe Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 75




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoanuecTBo 4yacoB
K ar
ot IIpak A
Ne TPOJI a
THYEC DJleKTPOHHbIE LM (POBHIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer bHBI H3y4
KHe pecypcsl
n 0 e cor eHH
pado pa s
bl
ThI
1 bronors KAk KOMIICKCHAS HAyKa i Kak 1acTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO0 00IIIecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBble CHCTEMBI M X CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BqbjUJ
index=1 pp=iAQB
3 YpoBHEBast OpraHu3anus KUBbIX CUCTEM 1
4 VICTOPHS OTKPBITHS 1 H3YHCHUS KIICTKIL. 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeTtoab! MONIEKYISIPHOM U KJIETOUHOM OMOJIOTHH.
[MpakTudeckas padora «/3yueHne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJIETOYHOU Omooruu (xpomarorpadus, 1 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anekTpodopes, AuddepeHnnaibHoe index=4 pp=iAQB
ueHtpudyruponanue, [1LIP)»
https://www.youtube.com/watch?v=15IV-fylKLc
6 XHUMHYECKUI COCTAaB KJIETKH 1 list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=IAQB
7 MuHepabHEIC BEILIECTBA KICTKH, HX 1 https://resh.edu.ru/subject/lesson/5397/
Ouonoruyeckas poib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Oprannyeckue BenecTBa KIeTKH — OEJIKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 fjﬁgﬁ;;pzsji ﬁz;i;giziﬁ‘zzm Oenkos ¢ list=PLqU6V DVRpuOi TLeXCIBIRZ2J0h2BabjU)
index=7 pp=iAQB
https://www.youtube.com/watch?v=1KstGzYECKQ

9 CpoticTBa, Kinaccudukamus u GyHKIIUH OSIIKOB list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 Oprannyeckue BeUIeCTBa KJIETKH — YIJIEBObI h.ttps://WWW'VOUtUbe'?om/watch?V:nOkHGOAzrIW
list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opranuueckue BellecTBa KJIETKU — JIMIUIbI htt[.)s://WWW'VOUtUbe'Comlwat(:h?v.:hquRoTpY.b
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxnennossie kucnorsl. JJHK n PHK.

12 JlaGopatopras pabora «Hccnenosane https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KHCJIOT, BBIACIICHHBIX U3 KJIIETOK
paanqu,Ix OpFaHI/I3MOB>>

13 Crpoenne i pynicwn ATO. lpyrue https://resh.edu.ru/subject/lesson/3840/
HykieozuaTpudocdarsr (HTD)
Cexpermposarie JJHK. MeTos! FeHOMIKH https://WWW.voutube.cor_n/watch?v_:BD 6OWthf

14 ’ A list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

TPAHCKPUIITOMUKH, IIPOTEOMUKHU index=11 pp=iAOB
MeTozp!l CTpyKTypHOI OHOIOrHH
15 CamoctosrenpHas padota Ne 1 "Xumuaeckuit
cocTaB KJIeTKH"(TecT)
16 Turmer kieTok. [Ipokapuornueckas KieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
[TpakTnueckas padora «M3yueHue cBONCTB
KJIETOYHOM MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmapat KJIETKU

19

HememOpanHbie opranouibl KJIETKH

20

[ToryaBTOHOMHBIE OPTaHOMIbI KJIETKH:
MUTOXOHJIpHH, TacTUAbL. JlabopaTopHas pabota
«MccnenoBanue ma3Moin3a 1 ACTia3Moiin3a B
PaCTHTENILHBIX KIIETKAX)

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u pyHKUIUU sApA

22

OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[pakTrueckas padora «V3yueHne ABHKESHUS
[IUTOIJIa3Mbl B PACTUTEIBHBIX KIETKAX)

23

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
sykapHoT. JJabopatopHas pabota «3yuenue
CTPOEHUS KJIETOK Pa3IMYHbIX OPTaHU3MOB»
CamocrosrenbHas padora Ne 2 "Crpoenue u
(GyHKLINUU OPraHOUA0B KJIETKH"

24

ACCUMUIISIINS U AUCCUMUIISIIIAS — JIBE CTOPOHBI
MeTabonu3ma. Tumbel oOMeHa BEUIECTB.
JlaGopaTtopHnas pabota «3ydenue
KaTaJUTHYECKON aKTUBHOCTH ()ePMEHTOB (Ha
IpUMEpE aMIJIA3hI FITH KaTalas3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep PeaKLun
KJIETOYHOTO MeTabonu3ma. JlaboparopHas pabota
«M3yuenue pepMEHTAaTUBHOTO PaCIIEIICHUS
MEepOKCH/Ia BOJIOPO/IA B PACTUTEIbHBIX U
KMBOTHBIX KJIETKAX)»



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTUBaTOpPHI U OEIKU-UHTMOUTOPBI

27 ABTOTpOGHBII THIT 0OOMEHA BEIIIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocunres. JlabopaTopHas pabora «CpaBHEeHUE
nporeccoB (pOTOCHHTE3a U XEMOCHHTE3a»
AHaspoOHbIE OpraHu3Mbl. Buibsr OposkeHus.
30 JlaGopatopHas pabota «CpaBHEHHUE POLIECCOB
OpOXEHUS U JBIXaHUSD)
31 ASPOOHEIC OPraHH3MbI. ITAIBI SHEPIETHICCKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
30 DHeprus MeMOPaHHOTO TPAJHEHTA TPOTOHOB.
Cunre3 AT®: pabota npotonHoit AT®-cuHTa3bI
33 Peakiiuu MaTpu4HOTO CHHTE3a
34 Tpanckpumnus — mMaTpuunblii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsanus u e€ srarsl https://resh.edu.ru/subject/lesson/3917/
36 Koanposane amitiokiczor. Pote pubocom b https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e OenKa
37 Opranusaiys reHomMa y poKapuoT U SyKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MounekynsipHblE MEXaHU3MBI KCIIPECCUU FE€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrostenbHast padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U SHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0

%BF%D1%80%D0%BE%D1%84.%D0%B1%D0

%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0

%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycel — BHeks1eTOUHBIE POPMBI KU3HU U

39 obnuratHble mapa3uthl. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3anue MoJIelH BUpYCa»
40 BprCHIfe 3a007IeBANN HEIIOBEKa, XKMBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacteHuit
41 HanorexHomoruu B OMOJIOTMHU Y MEIULINHE
42 JK¥3HEHHBII UK KJICTKH https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsriii cuare3 JJHK
Xpomocomsl. JlabopaTopHas pabota «M3ydyeHue https://WWW.youtube.(?omlwatch?v:-kTFSeS I(.jJA
44 XPOMOCOM Ha FOTOBBIX MIKPOMPENAPATAX» !ISt:P LqU6V[?vau0|TLeXcIBlRZZJOhZqu|UJ
index=13 pp=iAQB
45 JleneHue KJIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel kneTok. KapuoknHes U IUTOKUHES.
6 JlaGopatopHas pabota «HabmoneHne Muto3a B
KJIETKaX KOHYMKA KOPEITKa JIyKa (Ha TOTOBBIX
MUKpOIIpernaparax)»
Py LIS AU3HEHHOTO LKA KIETOK https://www.youtube.com/watch?v_=quhE50Xc_L
47 Korrponbaas paGora Ne 1 "Krerka" W Ilst:PLqUGYDvaumTLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHu3Mm Kak eJHHOE [EJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenuit. JlaboparopHas pabora

«3yyeHue TkaHEN pacTEHUN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )XMBOTHBIX U yenoBeka. JJaboparopuas

50 pabora «3yueHnue TkaHeu >KUBOTHBIX) L

Opranbl. Cuctemsl oprados. JlabopartopHas
o1 pabora «M3ydeHure opraHoB LIBETKOBOI'O 1

pacTeHus»
52 Ornopa Tena OpraHu3MoB
53 JIBM>KEHHE OPraHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 [TutaHue opraHu3MOB
55 [MuTanue MO3BOHOYHBIX KHUBOTHBIX. 1

[TumeBapuTenbHas CHCTEMA YeJIOBEKa
56 JIpIxaHue OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHHE MO3BOHOYHBIX )KHBOTHBIX M YEIIOBEKA 1

https://resh.edu.ru/subject/lesson/2489/
58 TpaHCOPT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 KpoBeHOCHa CHCTEMA M03BOHOUHBIX AKHBOTHBIX 1 https://resh.edu.ru/subject/lesson/1581/

U YeJIOBeKa
60 Beinenenue y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y Opranu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHas cuctema yenoBeka 1
63 Pa3npakuMoCTh 1 perynsnus y opraHu3MoB 1
64 f ;z‘;i?;‘i"oﬁffj;i ::f;’Kp“HHa" 1 https://resh.edu.ru/subject/lesson/2458/
65 ®DopMbI pa3MHOKEHHSI OPraHI3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHOxeHUE
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

l'amerorenes. Obpa3zoBaHue U pa3BUTHE MOJIOBBIX
kieTok. JlJaboparopnas pabora «3yuenue
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIperapaTax»

69

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHUEC OPIraHU3MOB —
OHTOTI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

3aKia Kka OpraHoB U TKaHE! U3 3apOJIbIILIEBbIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BplsiBIIeHHE TPU3HAKOB CXOJICTBA
3apOIbIIIEeH TO3BOHOYHBIX JKUBOTHBIX )

72

Pa3zMHOXeHME U pa3BUTHE PACTECHUM.
JlabopaTtopHnas pabora «CTpoeHue opraHoB
Pa3MHOKEHHS BBICIIMX pacTeHU» JKM3HEHHbIE
UKIIBI pactennid. CamocTosiTenbHas padora Ne
4"Pa3mMHOXeHUE U pa3BUTHE OPTaHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Ucropus craHoBiIeHUS U pa3BUTHS T€HETUKU KaK
HayKU

74

OcCHOBHBIE IOHATHS U CUMBOJIBI TEHETUKH.
JlaGopaTtophast pabota «/[po3oduia kak 00bEKT
TeHETHUUYECKUX MCCIEOBAHUI)

75

3aKOHOMEPHOCTH HACJIeI0BaHUS IPU3HAKOB.
Monorubpuanoe ckpemubanue. [IpakTnyaeckas
pabota "V3ydenue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y APO30(pUIIbI"

https://resh.edu.ru/subject/lesson/5386/

76

[{uTonornyeckrne OCHOBBI MOHOTHOPHIHOTO
CKpELIMBAHMS

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Amnanusupyrolee ckpemuBanre. Hemonnoe

77 1
JIOMHUHHUPOBAHUE
Jurubpuanoe ckpemuBanue. [Ipaktudeckas
78 pabota «/3y4eHue pe3yabTaToB TUrHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHHS Y APO30(PHITBD)
79 LATOROrH4ECKHE OCHOBH AHIHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpelBanus. PelieHue 3a1a4 o reHeTHKe
80 ClerieHHOE HaclieI0BaHHE IIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAsI TEOPHS HACTEACTBEHHOCTH 1
82 ['enernka nomna 1
83 ['eHOTHI KaK IeJIOCTHAs CHCTeMa 1
['eHeTHYECKUIT KOHTPOJIb PA3BUTHUS PACTCHHIA,
84 ’KMBOTHBIX U yelioBeka Pelienue 3amad no 1
TeHETHKE.
85 M3MEeHYMBOCTh MPU3HAKOB. BUIIbI H3MEHUUBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaudukaoHHas U3MEHYNBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanuvoHHBIH psl 1 BapualMOHHAasi KpUBAs.
JlaboparopHas padota «l/cciaenoBanue
87 3aKOHOMEPHOCTEH MOTUPUKAITMOHHOMN 1
U3MEHYHBOCTHU. [10CTpOCHUE BapUAIIMOHHOTO
psa ¥ BapHallMOHHOW KPUBOM»
gg | | CHOTHIMMCCKAT H3MCHIMBOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAsS H3MECHUNBOCTH
MyTtannoHnHas "3BMEHYUBOCTD. [IpakTrueckas
89 pabota «MyTarun y 1po30Q Il (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MHKPOTIperapaTax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOM€pHOCTI/I MYTAaOIMOHHOI'O ITpo1ecca.

90
ONUreHeTHKa U AIUTCHOMHKA

91 P'enerika uenopexa. HpakTuieckas p? bora https://resh.edu.ru/subject/lesson/3653/
«CocTaBiieHUe U aHaJIU3 POJOCIOBHOM»

92 MeToapl MEUIIMHCKONW TEHETUKA https://resh.edu.ru/subject/lesson/3653/
3Ha4YeHHE MEIULIMHCKON T'€HETUKY B

93 NPEIOTBPALICHUN U JICYEHUH TeHETUYECKUX
3a00JIeBaHUM YEJIOBEKA. CAMOCTOATEIbHAs paboTa
Ne 5 "T'eneruka"
OcHoBHbIE OHATHS cenekuuu. JlabopaTopHas

94 pabota «M3yueHre COPTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeH U HOPOJ] AOMAIITHUX KUBOTHBIX»
Mertobl cenekimoHHoM padoThl. JlabopaTopHast

95 pabora «/3y4yeHne MeTOI0B CeNEKIHH https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JLOCTHOKEHMS CeNeKILHH PACTeHHH o )KHBOTHfIX' https://resh.edu.ru/subject/lesson/3861/
[Tpaktuyeckas pabora «IIpuBuBKa pacreHuil»

97 CoxpaHeHue, U3y4eHue U UCTI0Ib30BaHUE
TeHETHYECKUX PECYPCOB
buotexHosiorus Kak Hayka u OTpacib

98 npousBojcTBa. [IpakTrueckas pabora «M3ydyenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHI»

99 OcCHOBHBIE HaIPaBJICHUS CHHTETUYECKOM
Ouonorun

100 | XpomocoMmHas ¥ TeHHas! HHKECHEPHUS

101 MenuuuHckue ouorexuonoruu KonrponabHas

pabota Ne 2 "I'eHeTnka u cenexius"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

Pesepubrii ypok. [ToBropenue, o6o01enue,
cuctemaruzanus 3Hanuii itorosas pabora 3a 1 1
kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3
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Tema ypoka
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u3y4
eHH

DJIEeKTPOHHBbIE
muppoBbIe
o0pa3zoBaTe/ibHbIE

pecypchl

OpomtonmonHas Teopus Y. JlapBuna

JBr>KyIre Cuiibl 3BOTOIMHY BUIOB 110 Y. /lapBUHY

Bbopn0a 3a cymniecTBoBaHNE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPHHU 3BOJIIOLINN

OTarsl 9BOJJIIOLIMOHHOI'O IMMporecCa: MUKPOIBOJIIOIUA 1 MAKPOI3BOJIFOIUS

o oA~ WIN|F-

HOHYJBII_[I/IH — DJICMCHTapHas ¢IUHHUIIA 5BOJIFOITUU

S A

3akoH reHernyeckoro pasHoBecus Jx. Xapau, B. BaiinGepra.
JlaGopaTtopHnas paboTta «BrIsiBJIeHHE H3MEHYUBOCTH y 0COOEH 0THOTO
BUTIA»

0.5

OnemeHTapHbIe GaKTOPHI IBOJIIOIUH

A ekt ocnoBarens. IppexT OyThIIOUHOTO TOPIIIIIKA

10

Murpauuu. V3omauuu nonyasiuii: reorpaguyueckas, 0Honoruueckast




11 EcrecTBeHHBII 0TOOP — HaNpaBIIIOUINHA (HaKTOP SBOTOIUN

12 ITonoBoii oT6op
[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK PE3yabTaT MUKPOIBOIIOIHH.

13 JlaboparopHas pabora «M3yueHue apoMop(o30B U HaANOAAATITAIIUHN Y 1 0.5
pacTeHUH U )KUBOTHBIX)»
[Tpumeps! nprcnocoOIeHnH y OpraHu3MOB: MOP(OIOTUIECKHE,

14 ¢dusnonoruueckue, OMOXUMHUYECKHE, ToBeneHUYeckue. JlabopaTopHas 1 05
paborta «IIpucnocoOnaeHuss OpraHu3MOB U UX OTHOCUTEbHAsS
11e1€CO00Pa3HOCThY

15 Bupn, ero kpurepuu u ctpykrypa. Jlaboparopnas padorta «CpaBHeHHE 1 05
BUIOB TI0 MOP(OJOTHYECKOMY KPUTEPHUIO) '

16 Crpykrypa Buna 1

17 BunooOpa3oBanne Kak pe3yabTaT MUKPOIBOIIOIUU 1

18 CBs13b MUKPO3BOJIIOIUH U MHUIEMHOIOTUN 1

19 Makpossomtonus. [TaneoHTon0rn4ecKkne MeToIbl H3y4eHUs HBOJIIOLIAN 1

20 Bbuoreorpadudeckne MeTOIbI U3y4SHHS IBOTIONUT 1

21 OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOrHYECKHE METOIbI 1
U3y4EHHsI SBOJIIOLIUU

99 MonexynsipHO-TeHeTHIeCKNEe, OMOXUMUYECKHE U MaTEeMaTHUECKUE 1
METO/bI U3YUEHUS IBOTIOLHUU

23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIHH 1

24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB HBOTIOLUT 1

25 HayuHble runoTe3sl NpOMCX0XKACHUS KU3HU Ha 3emiie 1

26 JloHay4HBbI€ ITpeICTaBICHMS O 3apOKIECHUH )KU3HU 1

27 OCHOBHBIE 3TaIbl HEOPraHUYECKOH IBOJIOLNN 1

28 I'unoTe3sl 3apoKACHUS KU3HU 1




Hctopus 3emin u metoasl e€ nuzydenus. Jlaboparopuas padora

29 «/3yveHue u onrcaHue NCKOMIAeMbIX OCTATKOB APEBHUX OPraHU3MOBY 1 05

30 HauanbHbIe 3TaIbl OPraHu4YeCKOi SBOIIOIHA

31 DBOJIIOIHS DYKAPHOT
OCHOBHBIE 3TaIlbl BOJIIOLIUN PACTUTENILHOTO MUpa. [IpakTudeckas

32 pabora «3ydeHne 0COOEHHOCTEN CTPOCHUS paCTEHUM Pa3HbIX 1 0.5
OT/ICTIOB)

33 OCHOBHBIE 3TaIlbl 3BOJIIOLIMH )KUBOTHOT'O MUpa 1

34 OBoronus KUBOTHBIX. [IpakTnueckas padora «M3yuenue 1 05
0COOEHHOCTEH CTPOCHHS TO3BOHOYHBIX JKUBOTHBIX) '

35 Pa3Butne xu3HU Ha 3emiie 1O 3paM U eprogam 1

36 MaccoBbie BEIMHPaHHS — SKOJIOTHYECKHE KPU3UCHI MPOIILIOro 1

37 CoBpeMeHHBIH HKOJIOTHIECKUI KPU3HC, €T0 OCOOCHHOCTH 1

38 CoBpeMeHHasl CHCTeMa OPraHUIeCKOT0 MPOIIIIOTO 1

39 OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIHI OPTaHU3MOB 1

40 AHTpOTIOJIOTHSI — HayKa O YEJIOBEKe 1

41 PazButHe npencTaBieHAN O MPOUCXOKICHUH YETI0BEKa 1
MecTo yenoBeka B CUCTEMe oprannueckoro mupa. Jlaboparopuas

42 pabota «M3y4ueHne 0COOEHHOCTEW CTPOCHUS CKElleTa YeJI0BEKa, 1 0.5
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a 1

m CooTHoIeHre OUONIOTHUECKUX U COIUATBHBIX (DaKTOPOB B 1
AHTPOIIOTEHE3e

45 OCHOBHBIE CTaJU1 aHTPONOreHE3A

46 [Taneorenerrka v majgeoreHOMMKA

47 DBOJIIOIMS COBPEMEHHOTO YEJIOBEKA




Yenoseueckue packl. [IpakTuueckas padora «3ydeHne 3K0JI0rHYecKuxX

48 . 1 0.5
aJIaTnTalyii YeJI0BEKa»

49 MexnucuuIuimHapHbIe METO bl aHTPOTIOJIOTHU

50 3apoxACHUE U PA3BUTUE SKOJIOTHH

51 Mertonst skonoruu. Jlaboparoprast pabora «M3yueHue MeTo10B 1 05
9KOJIOTHYECKUX MCCIICTOBAHMII»

52 3HaueHHe SKOJIOTUYECKUX 3HAHUM IS YeJIOBeKa

53 Dkonorudeckue (HakTopsl
Abuotndeckue hakTopbl. CBET Kak SKOJIOrHYecKuil pakrop.

54 JlaboparopHas pabora «BpIsSBICHHE TPUCIIOCOOICHII OPTraHU3MOB K 1 0.5
BIIMSTHUIO CBETa
Abuotnueckue (akropsl. Temreparypa Kak 3KOJIOTHUECKHH (pakTop.

55 JlaGoparopHas padoTa «BpIsBICHHE MPUCTIOCOOICHUI OPraHU3MOB K 1 0.5
BIIMSIHUIO TEMIIEPATypPhD»
Abuotnueckue ¢pakTopbl. BiaxHOCTh Kak 9KOJOTHUECKUM (pakTop.

56 JlaGopatopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH pacTeHui u3 1 0.5
pa3HBIX MECT OOUTaAHMSD)

57 Cpenbl 00MTaHNs OPraHU3MOB 1

58 bronornueckne puTMbl 1

59 Kuznennble popMbI OpraHU3MOB 1

60 bruotnyeckue daxTophl 1

61 3HayeHre OMOTHYECKUX B3aUMOJICHCTBUH IS CYILIECTBOBAHUS 1
OpraHU3MOB B cpejie 0OUTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKH TTOMYIISIIHN 1

63 OcCHOBHBIE [TOKa3aTeIN MOMYISAIUHI: YUCICHHOCTD, INIOTHOCTD, 1

BO3pacTHAas U MOJIOBAsi CTPYKTypa




OCHOBHBIE IOKa3aTeIIN IOIMYyJIAUU: POXKIACMOCTD, IPUPOCT, TEMII

o4 poOCTa, CMEPTHOCTh, MUTPAIIUU 1

65 Dkojoruyeckasi CTpyKTypa HOMyJIsSIuU

66 JlnHaMuKa MOIMYJISIITUU U €€ PEeTyIIALUs

67 KpuBsbie pocta uyncineHHocTy nomyssituu. KpuBble BBDKUBaHUS

68 Okonoruyeckas Huma Buaa. Jlaboparopnas padora «lIpucmocobienus 1 05
CeMsIH PACTEHHI K PaCCEICHUIO)

69 Bun xak cuctema nomynsuui 1

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPAIUI )KUBOTHBIX 1

71 Co00111eCTBO OPraHU3MOB — OHOIIEHO3 1

72 DKOCHCTEMA KaK OTKPbITasi CUCTEMA 1

73 KpyroBopoT BemecTs 1 MOTOK SHEPTUH B IKOCUCTEME 1

74 OCHOBHBIE MTOKa3aTEIN YKOCUCTEMBI 1

75 DKOJIOTUYECKHE MTUPAMUJIbI 1

76 N3meHeHns coo0IIecTB — CYKIIECCUU 1

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMBI MOpeil 1
M OKEaHOB

78 [TpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTETEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 VYpb6oskocucremsl. [Ipaktuyeckas padora «3yuenne u onucanue 1 05
YPOOIKOCHCTEMBD '

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJAECHCTBUIA 1
OpPTaHU3MOB B 9KOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpSI3HEHUN pPa3HbIX TUIOB Ha

82 cyOOopraHM3MeHHOM, OPTraHU3MEHHOM, MOIMYJISIIMOHHOM U 1

HKOCHUCTEMHOM YpPOBHSX




83 Buocdepa — obmiermnanerapHas 000109ka 3eMH 1
84 Yuenue B. U. Bepraackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOCHEphI 1
86 KpyroBopoTsl BemecTB 1 OMOr€OXUMHUYECKHUE ITHKITBI 1
87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH 1
88 YcroitunBocTh Onochepbl 1
89 DKOJIOTUYECKHE KPU3UCHI U MX TIPHYUHBI 1
90 BosneiicTBue uenoBeka Ha dbuocdepy 1
91 AHTpPOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENIbHBIN U dKUBOTHBIN MUD 1
92 Oxpana npupoIbI 1
93 OCHOBHBIC IPUHIIUIIBI YCTOHYHUBOTO Pa3BUTHS Y€JI0BEYCCTBA U 1
TPUPOJIBI
94 ParronansHo€ NpUpOJI0MI0JIb30BaHUE U COXPAaHEHHE OMOJI0rMYECKOTO 1
pasHooOpa3us 3emiun
95 O6061menne no Teme «MUKPOIBOIIONUS U €€ pe3yJIbTaThl» 1
96 O6061enne o Teme «MaKkpoIBOIIONHS U €€ pe3yIbTaThI» 1
97 O6o061enne no Teme «IIporcxoxaeHne u pa3BUTHE )KU3HU Ha 3eMIie» 1
98 O6o061uenue no Teme «IIporcxoxaeHue yenoBeKa — aHTPOIIOTeHE3) 1
99 O06o00611eHMe 10 TeMe «DKOJIOTUS — HayKa O B3aUMOOTHOIIEHUSX 1
OpPraHU3MOBY
100 | O6o6menue mo Teme «OpraHu3MEBI U Cpeia OOMTAHHS)
101 O06o0meHue 1Mo Teme «IKOJIOTHS BUIOB U ITOMYJISIIUI 1
102 | OO6o6menwue mo TeMe «brochepa — riodanbHAs SKOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buosorus. buonornueckue cucremsl u nporieccel, 10 kimace/ Tepemor A.B., [letpocosa P.A., O01iecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«1OLL MHEMO3UNHA»

Tepemor A.B., IlerpocoBa P.A. buonorus. buonornueckue cucreMs! u mporieccsl. 10 kmace. M.- Maemosuna 2022

METOAUYECKHUE MATEPHUAJIBI 1JI1 YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01as 61oi10rus»;

* Jlaboparopus KJIETKA; Meroauueckue marepuansi: COOpHUK HOPMATUBHBIX JokyMeHTOB. buonorus /Coct. 3./[. nemnpos, A. T,
ApxkanbeB. — M.: Jlpoda, 2010

Cnucok JuTepaTypbl AJ1sl yYuTes:

1 batyeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbmioii cipaBOYHMK JUTs IIKOJIBHUKOB M MOCTYHAIOIIUX B By3bl. — M.: Jlpoda,
2011

2 bonroa 1. B. COopHuk 3a1a4 mo O61meit 6Moaoruu s nocrynamoumx B By3bl. — M.: «OHukc 21Bex» «Mup u obpazoBanue», 20123 Koznosa
T.A., Kyamenko B.C. buonorus B Tabnumax 6-11 xnaceel. CnpaBouroe nocooue. — M.: JIpoda, 2010

JonosHUTeILHAS JUTEPATypa AJIsl yYUTeJsi:

1 Anacracosa JI.I1. O6mias 6uosorus. Jlunakrnaeckue marepuaiibl. — M.: Benrana-I'pad, 2010.- 240c.

3 UBanoBa T. B. COopHuK 3aanuii o 001eit Ononoruu: mocodue Iist ydamuxcsi oomeo0pa3oBar.



yupexnenuii /T.B. UBanosa, I'. C. Kaimnosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznora T.A. Konoco C.H. /lunaktuueckue kapTouKu-3adaHus o o0mieit ounosorun. — M.:

Mznatensckuii Jom «'enmxepy», 2012 — 96¢.

* Jlaboparopusi TEHETUKA; « JTaboparopuss SKOCUCTEMBI;

HNurepuer-pecypesbi: Caiitol B UHTEpHET:

» www.bio.1september.ru — razera «buosorus» - npunoxeHue K «1 ceHTIops»;

» WwWw.bio.nature.ru — HayuHble HOBOCTH OMOJIOTHH;

» Www.edios.ru — Dimoc — EHTP JUCTAHIHOHHOTO 00pa30BaHHS;

« www.km.ru/education - yueOHbie MaTepualibl U ciioBapH Ha caiite «Kupmna u Medoauit
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE
WwWWw.bio.1september.ru - razera «buonorus» - npuiokeHue K «1 ceHTIOops»
www.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTHH
Www.edi0S.ru - DHaoc - HeHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOnblie MaTepuasibl i CIOBapu Ha caiite « Kupuiut u
Medonwuii» http://school-collection.edu.ru Enunas komnexims nudpoBbix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ Equroe okHO q0cTyma K 00pa3oBaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — ITpupoa: HallMOHAIBHBIHA MTOPTAL.

http://obi.img.ras.ru — ba3za 3HaHui#t 110 OHOJIOTHHU YeIOBEeKa. YUeOHHK 10 MOJICKY/ISPHOM
OMOJIOTHH YeJIOBEeKa, OMOXUMHUHU, (DU3UOJIOTHH, TEHHON ¥ OCJTKOBON WHKEHEPHH.
http://www.zoomax.ru — 300J10rus: YeI0BEK U JOMAIIIHHUE 5KUBOTHBIE,

http://www.fipi.ru — ®enepanbHbIi HHCTUTYT IEIATOTMYECKUX H3MEPEHHIA


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/




