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MHNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yae6HOMY Tipenmety "buonorus" (nanee - OMOIOTHS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOTO 3aKk0Ha OT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenuuu mnpenogaBaHus
yueOHOoro mnpenmMeTa «BbHOOTH» W OCHOBHBIX MOJOXKEHUU (hepepaabHON pabodel mporpamMmbl
BOCITUTAHMUSL.

VYueOnslii npeamer «buonorus» yriyonénnoro yposus usyuenus (10—-11 knaccsl) siBaseTcst
OJIHUM U3 KOMIIOHEHTOB INpeAMETHOI obsiactu «EcrecTBeHHO-HayuHble npeaMeTb». CoriacHo

nonoxeHnsiM @I'OC COO npoduibHbIe yaeOHbIE TPEIMETHI, H3ydaeMble Ha YTIyOIEHHOM

YPOBHE, SABJISIOTCS cIocoOoM nuddepennmaniiyu o0ydeHus Ha ypOBHE CPEAHETO 00IIEero
o0Opa3oBaHMs U MPHU3BaHbl 00ECIIEUYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOILMM, CPEIHUM
o01MM, cpemHUM NMPoGEeCCHOHANBHBIM U BBICIIMM OOpa3oBaHHEM. B TO ke BpeMs KaXIbld U3
9TUX Y4YE€OHBIX TPEIMETOB JOKEH OBITh OpPUEHTHPOBAH HA NPUOPUTETHOE pEIIeHHE
o0Opa3oBaTeNbHbIX, BOCIUTATENbHBIX U PAa3BUBAIOLIUX 3a/lad, CBS3aHHBIX C MpodopueHTanuein
oOyyaronuxcs U CTUMYJIMPOBAaHHEM MHTepeca K KOHKPETHOH 00jacTh HayyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITUHOM, SKOJIOTHEH, TICUX0JIOTHEHN, CTIOPTOM MJIH BOSHHBIM JIETIOM.
[Iporpamma mo yue6HOoMy mpeamety "buonorus" qaét npencraBieHne o MEIN U 3aa9ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOlIEHHOM YPOBHE, ONpeAeseT 00s3aTeIbHOe

(MHBapHaHTHOE) MPEIMETHOE CO/IepP )KaHNe, €ro CTPYKTYPUPOBaHUE O pa3fiesiaM U TemMawm,
pacnpezesieHue 1o KjiaccaMm, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUYeHHs y4eOHOro MaTepuana

C y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKUM y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOywaronuxcs. B mporpamMMe mo OHMOJIOTHH peaTu30BaH MPUHITUT

MPEEMCTBEHHOCTH C M3yYCHHEM OHMOJIOTUM HAa YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHUS,
Onarojaps 4eMy IpocMaTpUBAETCs HAMPABIECHHOCTh Ha MOCIEAYIOLIEe pa3BUTHE OUOIOTMUECKUX
3HaHWUM, OPUEHTHUPOBAHHBIX Ha (OPMHpPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,

9KOJIOTMYECKOTO MBIIICHUS, MIPEACTAaBICHUA O 3I0pOBOM 00Opa3e KM3HU, Ha BOCIIUTAHUE
OepeKHOr0 OTHOIICHMSI K OKpY Karolleil mpupoaHoi cpene. B mporpaMMe mo OMooruu Takxe
MOKa3aHbl BO3MOXKHOCTH y4eOHOTro mpeamera «buonorus» B peanmsanuu TtpedboBanuii @I'OC
COO k mnaHupyeMbIM JTMYHOCTHBIM, METANPEAMETHBIM U PEAMETHBIM pe3yJibTaTaM 00y4eHus 1
B (hOpMHPOBAHUM OCHOBHBIX BUJOB YUEOHO-TIO3HABATEIHHOU NEATEIHHOCTH OOYYArOIIUXCS T10
OCBOGHHUIO COJIEP)KaHHUA OHOJIOTUYECKOTrO O00pa3oBaHWs HA YPOBHE CpeIHEro oOIero
oOpa3oBaHHs.

VYueOusblii npeamer «buonorus» Ha ypoBHE cpenHero odumiero oOpa3zoBaHHs 3aBepilacT
Oouonoruueckoe o0pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH Ha PACIIMPEHHE U YIIIyOJIeHUE 3HAHUIMA
00yJaronuxcs o JKUBOM MPUPO/JIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOU OUOJIOTUH, YMOPHOIIOTUU
U OWONIOTUM Pa3BUTHs, TEHETUKH, CENEKIHH, OMOTEXHOJOTHH, 3BOJIONUOHHOTO YYEHHS U
9KOJIOTHH.

Nzyuenne yue6HOrO npeamera «buonorus» Ha yriyOlIeHHOM YpOBHE OpPUEHTHPOBAHO Ha
MIOJITOTOBKY O0YYaIOLIUXCs K MOCTeTyIOEMY MOTYyYSeHHIO OM0JIOrHYecKoro 00pa3oBaHus B By3ax
U OpraHM3alusax CpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro coJepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHUU, TONYYCHHBIX MPH H3YYCHHHU OOYUYaIONTUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHUYECKHX pa3JesioB OHOJOTMM HA YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanus, B 10—11 kmaccax 3T 3HAHUS MONYYAIOT pa3BUTHE. Tak, pacIIUPEHBI U yTIyOIeHbI
OMONIOTUYECKHE 3HAHUS O PACTEHUSX, KMUBOTHBIX, rpubax, OakTepusx, opraHU3Me UeJIOBeEKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JIONOJHUTEIbHO BKIIOYEHbI OHOJOTHYECKUE CBEICHUS
MPUKJIATHOTO ¥ TOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIIONH30BaTh KAaK OPUEHTHUPHI IS



nocienyomero Beioopa npodeccun. Bo3smokHa Takke WHTErpanus OHMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TTOJTYYSHHBIMU O0YYarOIIMMUCS PU U3YyUYCHUH (PU3HUKH, XUMHUH,
reorpaduu ¥ MaTEMaTHKH.

Crpykrypa mnporpammsl 1o ydeOHOMYy mnpeamery "buosorua" oTpaxaer CHCTEMHO-
YPOBHEBbIM M 3BOJIOLUMOHHBIM MOAXOABI K M3ydeHHIO Ouosiornu. COrJIacCHO MM, H3Yy4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KMBBIX CHUCTEM PAa3HOI'O YPOBHS OpraHU3alUH,
SBOJIOIMUA OPTraHUYECKOro MHupa Ha 3emie, COXpaHEHUS OHOJIOTMYECKOr0o pa3HoOoOpa3us
wranetsl. Tak, B 10 kimacce M3ydyaroTCs OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OWOJIOTHH,
SMOPHOIOTHN ¥ OMOJIOTHH Pa3BUTHUS, TEHETUKH U CEJICKIIMH, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHMUS OOydYaroIuxcsi 1o OOTaHUKE, 300JI0TUH, aHATOMUH,
¢dusmonorumn yenoseka. B 11 kimacce m3ydaroTcst HBOIOIIMOHHOE YYCHHE, OCHOBBI IKOJIOTHU H
ydyeHue o ouocdepe.

VYueOnplii npenmer «buosnorus» mnpuszBaH O00ECNEUUTh OCBOECHHE OO0YYaroIIUMUCS
OMOJIOTMYECKUX TEOpUM M 3aKOHOB, MWJIEH, NPUHLMIOB M NPaBWJI, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOM KapTHHBI MUpPA, 3HAHMA O CTPOEHHH, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMyJSIHK, OUOLIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINXCS
HAy4YHBIX JIOCTHXEHUSX, COBPEMEHHBIX MCCIEJI0BAHUSAX B OHOJOTMH, MPUKIAIHBIX acleKTax
Oouonornyeckux 3HaHWil. [ pa3BUTHUS U MOANEpKaHUS MHTepeca oOydarolmuxcs K OHOJIOrHH
Hapsily CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHala B COAECPKaHUM MPOrpaMMBI IO
OMOJIOTUU TPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS W Pa3BUTHs TOM WIM MHOU
obsiacTi OMOJIOTUH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pEIlIEHHE BaKHEHIIMX
OMOJIOTHYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Ienp n3ydenus yueOHoro npenmera «buosnorus» Ha yriyOIEHHOM ypOBHE — OBJIAJIEHUE
0o0y4aromUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAJIBHOM OpraHU3allid JKUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHre yMEHUH HCII0b30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUM HHTEpeca K
ornpenes€HHON 00s1acTh MPO(GECCHOHATIBHON JEATEIbHOCTH, CBSI3aHHOM ¢ OMOJIOrMed, Wiu K
BBIOOPY y4€OHOT0 3aBe/leHHs ISl TPOAOIIKEH s OMOJI0rMUecKoro 00pa3oBaHusl.

JlocTukeHue Lenu u3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcs pelIeHueM CIeAYIOINX 3a1au:

OCBOCHME  OOy4yalOIIMMHUCSH  CHUCTEMbl  OHMOJOTMYECKMX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHsX, KOHLENIMSX, TMIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M IpaBHIaXx,
COCTABJIAIOLIMX COBPEMEHHYIO  €CTECTBEHHO-HAay4YHYI0 KAapTHMHY MHpPa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTHYECKUX CHCTeM (KJIETKa, OpraHu3M, MOIMYJISALMs, BUT,
ouoreoneHo3, O6uocdepa); O BBIJAIOMIUXCSI OTKPBITHUSAX M COBPEMEHHBIX MCCIIEJOBAHUSAX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOyyaromMxcsi C  METOJaMH  MO3HaHUS  KMBOM  HPUPOIBI:
HCCIIEeI0BATEIbCKUMH METOAaMU OMOJOIMYECKUX HayK (MOJEKYJISIPHOW U KJIETOYHOM OMOJIOTHH,
SMOPHONIOTUY M OMOJIOTHH Pa3BUTHSA, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUU M CHUHTETUYECKOM
OMOJIOTUH,  TAJCOHTOJOTMM,  OSKOJOTHMH);  METOJaMH  CaMOCTOSITEIbHOIO  NPOBEJCHHUS
OMOJIOTUYECKUX HCcleloBaHUH B JabopaTopud W B Ipupoje (HaOIoAeHue, H3MEpeHHe,
HKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIaJIcHUEe OOYYarOIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJHUTh, AHAIU3UPOBATh M
HCIOJIb30BaTh OMOJIOTHUECKYI0 MH(POPMALIUIO; MOJIb30BATHCSI OMOIOTHYECKON TepMUHOIOTHEN U
CHUMBOJIMKOI; YCTaHABJIMBATh CBA3b MEX/Iy pa3BUTHEM OHOJIOTUHU M COLMATbHO-3KOHOMUYECKUMHU
1 3KOJIOTUYECKUMHU MTPOOIeMaMHy YeI0BEUECTBA; OLIEHUBATh MOCIIEICTBHS CBOEH JIETETLHOCTH MO
OTHOIIEHHUIO K OKpY)Karolleil MpUpoIHON cpenie, COOCTBEHHOMY 3/I0pPOBBIO U 3/10POBBIO



OKpY’KaIOIIMX JIIOJIEH; OOOCHOBBIBaTb M COOMIONATH MEphl NPOPHIAKTUKY HH(PEKIMOHHBIX
3a0ojeBaHMi, TMpaBHUja TMOBEJCHUS B MpUpOAE M oOecredeHus: Oe30MacHOCTH COOCTBEHHOM
KU3HEJEITEIIbHOCTH B YPE3BBbIYAMHBIX CUTYyalUsX IPUPOJHOTO M TEXHOTEHHOIO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIE HAYUHbIE OTKPBITHS B 00JaCTH OMOJIOTHY;

pa3BuTHE y 00yYaromUXCcs WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH B Mpoliecce
3HaKOMCTBA C BBIJAIONIUMHCS OTKPHITHAMH U COBPEMEHHBIMH HCCIIEOBAHUSMHU B OHOJIOTHH,
pelaeMbIMu €10 Mpo0ieMaMM, METOJO0JIOrueil OMOJIOTMYECKOr0 HCCIIEe0BAaHUs, NPOBEACHUS
SKCIEPUMEHTAJbHBIX MCCIEAOBAaHUM, pelleHuss OWOJIOTMYECKUX 3a/jady, MOJEIMPOBAHUS
OMOJIOrMYECKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTaHHE y OOYyYaroIIMXCs LIEHHOCTHOTO OTHOILIEHUS K XUBOM MpPUPOJIE B IIEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJIEHUSAM; (OPMUPOBAHHE OSKOJIOIMYECKOH, Te€HETHYECKON
IrPaMOTHOCTH, OOIIeH KyJIbTypbl MOBEIEHUS B TMPUPOE; UHTETpallMM €CTECTBEHHO-HAyYHbIX
3HAHHI;

nprodpereHne 00yJaromuMHUCs KOMIETEHTHOCTH B palliOHAIbHOM MPHUPOIOTOIb30BaHUU
(cobmroieHue TpaBWJI TOBEAEHHS B MPHUPOJE, OXpaHbl BHJIOB, JKOCHUCTEM, Ouocdepsl),
COXPAaHEHHU COOCTBEHHOI'O 3/I0pOBbS M 3/J0POBbS OKPYXAIOMIMX JtoJied (COOMIOeHHUsT Mep
npopuITaKTUKK 3a00JIeBaHMiA, oOecrieueHne 0€30MacCHOCTH KUZHEACATEIbHOCTH B YPE3BBIYATHBIX
CUTYalUsX IPUPOJTHOTO M TEXHOTEHHOI'0 XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUSI OMOJOTHYECKUX
3HAHUM U YMEHUH B ITOBCEIHEBHOM KU3HH;

CO3/IaHHE€ YCJOBHHM Ui OCO3HAHHOTO BbIOOpa O0O0yYalOIUMUCA WHAUBHUAYAIbHON
o0pa3oBaTeNbHON  TPAEGKTOPUH, CIOCOOCTBYIOIMICH TOCHeAyImeMy mpodeccuoHaIbHOMY
CaMOONPEIEIEHNI0, B COOTBETCTBMU C HWHAMBUIyaJbHBIMH HHTEpPECaMU M MOTPEOHOCTIMU
peruoHa.

OO0miee YMCIIO 4YacoB, OTBEICHHBIX Ha W3y4YCHHE OHOJIOTMH Ha YIIyOJICHHOM YpOBHE
cpenHero oomero oopazoanusi, coctaiseT 204 vaca: B 10 kiacce — 102 gaca (3 yaca B HeIeIN0),
B 11 xmacce — 102 gaca (3 yaca B HEJICIIO).

OT160p oprann3alvoHHbBIX (HOPM, METO/IOB U CPEJICTB O0yUEHUSI OMOJIOTUU OCYIIECTBIISETCS
¢ yuéroM crienupuKd ero CoAep KaHus U HAMpPaBIEHHOCTU Ha MPOJOJDKEHHE OMOJIOrHYecKOro
o0pa3oBaHMs B OpraHU3alUsAX CPeIHEro NpodecCuoHaIbHOrO U BBICIIEr0 00pa30BaHMUsl.

OO0s13aTeNIbHBIM YCTIOBHEM IMPU OOyYeHUH OMOJIOTUM Ha YrIyOJIEHHOM YPOBHE SIBIISIETCS
mpoBelieHUE J1a00OpaTOpHBIX M MpakTHueckux pabor. Tarxxke yuactue oOydarolmuxcs B
BBITIOJTHEHUH MIPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX PAOOT, TEMAaTHKA KOTOPBIX OIMpeIesieTcs
y4UTEIEeM Ha OCHOBE MMEIOIINXCS MAaTEPUaIbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX
YCIIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl,  BBIJICIGHHOE  KYpCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoU urorosoit arrectanuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMILIEKCHAsT Hayka. KpaTkas wcCTopusi pa3BUTHS OWOJIOTHH.
buonornueckne Hayku U u3ydaemble UMM TpoOiemMbl. DyHIaMEHTAIbHBIE, TPUKIAJAHBIC U
TTOMCKOBBIE HAYYHBIE UCCIICOBAHMS B OMOJIOTUH.

3HavyeHne OuoONOrMU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Onosorveil. 3HaueHne OUOJIOTMH B TPAKTHUYECKON AESITeTbHOCTH
YEJIOBEKA: MEUIIMHE, CETLCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXPaHe IPUPOIHI.

JdeMoHcTpanuu

[Hoptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. I1. ITasnos, U. . Meunukos, H. . Basuos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I. K. benses.

Tabmuipl 1 cxembl: «CBsi3p OMOJIOTHU C APYTMMH HayKamMu», «CucteMa OMOIOrHYeCKUX
HAYK».

Tema 2. /KuBble cucTeMbl M UX U3y4YeHH

XKuBble cucreMbl Kak mpeaMeT uydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JHUCKPETHOCTh M IEJOCTHOCTb, CIOXKHOCTh M YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOPTaHM3allds, CaMOBOCIPOM3BEIEHUE,  PpPa3IpaKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3allMd KUBBIX CHCTEM: MOJICKYJISIPDHBIA, KIJIETOYHBIA, TKaHEBbIM,
OpraHU3MEHHBIH, NOMYJISALUOHHO-BU0BOM, 3KOCHUCTEMHBIN (OMOTeoeHOTHYECKHIT ),
ouocdepusiii. [Iporeccsl, mpoucxosimye B KUBbIX cucTteMax. OCHOBHbIE MPHU3HAKU KUBOTO.
Kuzsup kak popma cymectBoBanuss Matepun. Hayku, u3ydaroniye >kuBble CUCTEMBbI Ha Pa3HbBIX
YPOBHSIX OpraHu3aluu.

N3yyenne xuBbIX cucteM. MeTonsl Ouojoruueckoil Hayku. HaOmronenue, usmepeHue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTue O 3aBUCUMONW U HE3aBUCUMOM
nepemeHHo. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka runore3. Hynepas
runore3a. [lonarue BeIOOpKHU U €€ gocToBepHOCTh. Pazdpoc B Omonmornyeckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3yibTaToB. [IpHuMHBI MCKaKeHUsSI pe3yJbTaTOB 3KCIEPUMEHTA.
[loHsATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmumet u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOTOTHYECKHE CHCTEMBI»,
«CBolicTBa )XKUBON MaTEepUn», « YPOBHU OpraHU3ALMM KUBOU IPUPOIbDY, «CTpoeHUE KUBOTHOM
KJIETKN», « TKaHH )KUBOTHBIX», « CHUCTEMBI OPraHOB YEJI0OBEUYECKOT0 Opranu3mMa, «bruoreoueHosy,
«buocdepar, «MeTobl U3yueHUS KUBON IPUPOIBI».

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE TSl TPOBEACHUS HAOIIOICHUH, H3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcronb3oBaHHWE PA3TUYHBIX METOJIOB MPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. Buosorust KieTrku



Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHHIIA KHUBOTO. MICTOPUS OTKPBITHS KIICTKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopust (T. lIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE NOJIOXKEHUS COBPEMEHHOMN KJIETOUYHOU TEOPUH.

Metoabl MOJNEKYJISIPHOM UM KJIETOYHOM OWOJNOTMU: MHUKPOCKOMHSA, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aroMoB, auddepeHIuanbHoe IeHTPU(YTHPOBAHHUE,
KyJIbTUBUPOBAHUE KIIETOK. /3yuenue ukcuposannuvix Kiemox. DNEKTPOHHAasT MUKPOCKOIIHS.
Kongokanvnaa muxpockonus. Bumanvroe (npusicuznennoe) uzyienue Kiemox.

JdeMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabmuis! 1 cxembl: «CBETOBON MUKPOCKOI, « DIEKTPOHHBIM MUKpPOCKOID», «cTopus
Pa3BUTHUSA METOI0B MUKPOCKOIIMM.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpONpEnapaThl paCTUTENbHBIX, )KUBOTHBIX H
OaKTepHABHBIX KIIETOK.

IIpakTnueckas padora «/3yueHue MeTo10B KJI€TOYHOU Onosioruu (xpomarorpadus,
anektpodopes, mubdepennnansuoe nentTpudyruporanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKPO3JIEeMEHThI. Bosa u e€ ponb

KaK pAacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETYJIAIINH.
MunepasnbHbIe BEeLIeCTBa KIETKH, UX OHojiornyeckasi posib. Posib KAaTHOHOB ¥ @aHUOHOB B KJIETKE.
Opranuueckue BENIeCTBa KIETKU. bruojgorndyeckue noauMepsl. benku. AMHUHOKHUCIOTHBIN
cocrtaB 0enkoB. CTpyKTYyphl OenKoBON MoJiekybl. [lepBuyHas cTpykTypa Oeska, HenTHIHas
cBs3b. BTopuyHas, TpeTudHasi, 4eTBepTUYHAs CTPYKTYphl. [lenatypanus. CBolicTBa OEIKOB.
Knaccuduxkanus 6enkon. buonorndeckue hyHkumm 6enkoB. /Ipuonsi.

VYrneBoabl. MoHOCaxapuabl, AUCaXapuabl, OJUTOCAXapHIbl U Mmonrcaxapuasl. OOmuii mian
CTpoeHHs U (PU3UKO-XMMHUYECKHE CBOMCTBA yriaeBooB. buonornueckue QpyHKIUN yriaeBOI0B.

Jlunuaer. IM'uapodunsHO-THIPOPOOHEIE CBOICTBA. Knaccudukanus JIMIINIIOB.
Tpurmuuepuasl, pochonunuabl, Bocku, ctepouisl. buonornueckue ¢pyHkiuu aunuaos. O6mue
CBOIicTBa OHMOJIOTMYECKMX MeMOpaH — TEeKydecTb, CIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOy IIPOHULAEMOCTb.

Hyxneunossie kucnorel. JJHK n PHK. CrpoeHne HykinenHoBbIX KuciIoT. HykiaeoTumsl.
[Mpuanun kommuementapHoctu. [lpaBuno Yapradda. Crpykrypa JHK — nBoitnHas crnumpais.
Mectonaxoxaenue u ouonorunueckue ¢pynkiuu JHK. Bunst PHK. ®ynkunun PHK B knetke.

Crpoenue monekysbl AT®. Makpospruueckue cBasu B Mosiekyine AT®. buonornueckue
¢byakiuun  AT®. BoccraHOBIEHHbIE MEPEHOCUYMKH, WX (GYHKIUM B KIeTKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHass Ouonorus: OMoXMMUYeckue M OMo(du3NYecKHe HCCIEeIOBaHMs COCTaBa M
MIPOCTPAHCTBEHHOM CTPYKTYpbl OHOMOINEKyNl. Mooenuposanue cmpykmypsvi u  @QYHKYU
buomonexyn u ux komniexcos. Komnoromepmwiii ousaiin u opeanuyeckuti CuHme3 6UOMONEKY U UX
HenpupooHvIX AHA0208.

JdeMoHcTpanuu

IToptperst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJEMEHTOB B HEKHMBOM IPHUPOJE»,
«Pacnipegenenne XuMU4ECKUX AIEMEHTOB B KUBOU IPUPOAC».



Tabmuuer u cxemsl: «llepmoguueckas TabiaMIa XUMHUYECKHX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «BemecTBa B cocTaBe OpraHu3smMoBy», «CTpOeHHE MOJEKYJbl OelKay,
«CTpyKTYphl OENKOBOW MOJEKYIb», «CTpoeHHEe MOJEKYJ YrieBoJoB», «CTpoeHHE MOIEKYI
aununoB», «HyknenHoBele KUCIOTb, «CTpoeHue MoneKyisl ATDy.

O6opynoBaHue: XMMUYECKas ITocya U 000py10BaHUE.

JladbopaTopHas padora «O0HapykeHHe OEITKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTopHas padora «/ccnenoBaHue HYKJIEHHOBBIX KHUCIIOT, BBIACICHHBIX U3 KIETOK
Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKUMHU KJIETKH

Tunel KIeTok: ’ykapuoThyeckas U mIpokapuotuueckas. CTpyKTypHO-(pYHKIIHOHAJIbHbBIE
00pa3oBaHMs KIETKHU.

Crpoenue mnpokapuoTHueckor kietku. Kiierounas crenka Oaktepuili U apxem.
Oco0eHHOCTH CTPOEHUsl FeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenue u QpyHKIMOHHUpPOBAHUE dyKapuoTHUYecKoM KieTku. Ilna3maruueckas MmeMmOpaHa
(mna3manemma). CrpykTypa Iia3MaTtudeckod MeMOpaHbl. TpaHCIOpPT BEIIECTB yepes
I1a3MaTH4ecKyto MeMmOpaHy: maccuBHbIN (nauddysus, obneru€HHas nuddysus), aKTUBHBIN
(mepBUYHBIA ¥ BTOPUYHBIA akTUBHBIM TpaHcnopT). [lomynponumaemocts MeMOpanbl. Pabora
HaTPUH-KaJIUEBOT0 HacOCa. DHJIOIUTO3: MUHOIUTO3, (haronuTos. DK301muTo3. KilerouHas cTeHka.
CtpykTypa v GyHKIIUU KIETOYHOW CTEHKH PACTCHU, TPHOOB.

Hurtomma3zma. Iluto3onb. Ilutockener. JIBmkeHue wuumToriazMbl. OpraHouabl KIETKH.
OnHomMeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomIasMarudeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, X CTpoeHue M (YyHKIMH. B3auMocBsI3b OAHOMEMOpPAaHHBIX OpPraHOUIOB KIIETKH.
CtpoeHue TrpaHyJIpHOTO peTuKyiayma. Mexanusm uanpasnenus oeakos ¢ JIIIC. Cuntes
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [mamkuii  (arpaHyssipHBI)
sHAOIUIa3MaTHUeCcKuid peTukyiyMm. CekperopHas ¢yHkuus anmapata [ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa b6enxos 6 annapame I onvoscu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Kinertounslit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMABI KIETKUA: MHUTOXOHAPUH, IUIaCTUIbl. [Ipoucxoodicoenue
mumoxouopuu u niacmud. Cumobuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIIMM  MUTOXOHJpHM U 1uiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE TUIACTHIbBI
(OTOCUHTE3UPYIOLIUX  SYKapUOT. XJIOPOIIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIMX
pacTeHui.

HemeMmOpannbie opraHoupl kiaeTku CTpoeHHe W QPyHKIMH HEMEMOpaHHBIX OpTraHOM]IOB
KineTku. Pubocomsbl.  [Ipomesxcymounsvie  puramenmoi. MuxkpodunameHTsl. AKmuHosvle
Muxkpoguramenmol. MBIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX KIeMmoK.
MukpotpyOouku. Kinertounsiii nentp. CrTpoeHHe U JBI)KEHHE HKITYTHUKOB M PECHHYEK.
MuxkpoTpyOouku nuToriasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. MomopHvle benxu.

SAnpo. Obosouka g1apa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKK, UX CTPOCHHE M (YHKIUH.
SnepHblii 6enkoBbIH MaTpuKC. I[IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(a3HOM
aape. dyxpomamun u cemepoxpomamun. benku XpomaTuHa — TUCTOHBL. JluHamuka s0epHou
06010uKU 8 Mumo3se. HAoepHuvlii mparcnopm.

Knerounele  BkmoueHus.  CpaBHUTENbHAas  XapakTEPUCTHKA  KJIETOK  DYKapuOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsi: K.C. MepexkoBckuii, JI. Mapry:muc.

Tabmuupr u cxembl: «CTpoeHHE SyKapUOTHYECKOH KiIeTKn», «CTpoeHue >KUBOTHOU
KIeTKn», «CTpO€HHE PACTUTENBHON KIETKW», «CTpOeHHEe MUTOXOHApUN», «Anpo», «Ctpoenue
IIPOKAPUOTUUECKOMN KIETKHY.

O6opynoBaHue: CBETOBOW MMKPOCKON, MHUKpPOIIpenapaTbl pPACTUTENBHBIX, >KUBOTHBIX
KJIETOK, MUKpPOTIpernaparsl 0aKTepUaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHHs KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue cBOMCTB KJIETOYHOW MEMOpPAHBD».

JlabopaTopHas padora «lccnenoBanue miaazMoin3a M JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/3yueHue IBMKEHUS [IUTOIUIA3Mbl B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NIpeBpallleHNe JHEPTHH B KJIeTKe

AccuMWISILIMS U TUCCUMWIISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BEUIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KUCI0poia B OOMEHHBIX Mpolieccax. JHEPreTUUecKoe
oOecrniedueHue kieTku: npespamieHne AT® B 0OMeHHBIX mponeccax. DepMeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOro Metadonn3ma. GepMeHThI, UX CTPOSHUE, CBOMCTBA U MEXaHHU3M JICHCTBHS.
Kodepmentsl. OTimuns GepMeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-akTuBaTtopbl u
OenKU-UHTUOUTOPBl. 3aBUCUMOCTbh CKOPOCTH (PEPMEHTAaTHUBHBIX pPEAKIHM OT pa3IuyHbIX
(hakTopoB.

[lepBuyHBI CHUHTE3 OpPraHMYECKUX BEIIECTB B KiIETKEe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcuzenHvlll pomocunme3z 'y obaxkmeputi. Ceemocobupaiowjue nueMeHmvl U NUSMEHNbL
peaxkyuonHoz2o yenmpa. Ponb xyoporuiactoB B npouecce gorocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, Cyq u CAM-munvr pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Brustaue pa3znudHbix GpakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

Xemocunre3.  PazHooOpa3ue  OpraHU3MOB-XEMOCHHTETUKOB:  HUTPUDULMPYIOLIUE
OakTepuu, xene300akTepuu, cepodaKkTepuu, BOJOPOIHbIE OaKTepru. 3HaUeHHE XeMOCHHTE3a.

AHaspobHbie opraHu3Mbl. Buasl 6poxkenus. [IpoaykTsl OpoKeHUs U UX HCIOIb30BaHHE
YeloBEeKOM. AHa’poOHble MHKPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM M BO30yAUTENH
0one3Hei.

AdpoOHbIE OpraHU3MBbl. JTamnbl SHEPreTHYecKkoro oomeHa. [loAroToBUTENBHBIN ATarl.
I'mukonu3 — 6eCKUCIOPOIHOE PACHICTIICHUE TIIFOKO3BI.

buonornueckoe okucieHUE, WU KIETOYHOE JbIXaHue. Pojib MUTOXOHApPUN B mpoueccax
ouonorudeckoro okucienus. Lluknnueckue peakiuu. OxuciautensHoe GochopuInpoBaHue.
Onepeus membpannoco epaouenma npomornos. Cummes AT®D: paboma npomonnou ATD-
cunmaswl. IlperuMyniecTBa a’poOHOro myTH OOMEHa BELIECTB IMepel aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPTETUIECKOT0 0OMEHa.

JdeMoHcTpanuu

Ioptpersr: k. ITpuctium, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, 11
Murtuenn, I'. A. 3aBap3uH.

Tabmuuel n cxembl: «DoToCUHTE3», «DHEpreTuueckuii odmen», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTa», «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOI MUKPOCKOI, 000py10BaHHE ISl IPUTOTOBIICHHS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHas padora «/3yueHne KaTaluTHUECKON aKTUBHOCTH ()EpMEHTOB (Ha IpuMepe
aMuJIa3bl WM KaTalasbl)».



JlaGopaTtopHass padora «/3yyeHue (pepMEHTATHBHOTO pACIICIUICHUS TEpOKCHUIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopnas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HaciiencrBeHHasi MH(popMaLus U peau3anus eé B KieTKe

Peakuuu matpuyHoro cusresa. IIpuHIun KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUHOTO
cuHTe3a. Peanuszamus HaciencTBeHHOW uWHGopManuu. ['€HEeTHYeCKUH KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuate3 PHK. IIpuHOune! TpaHCKpUnuuu: KOMIUIEMEHTAPHOCTD,
aHTUIApaJIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuuTtese Oenka. YcnmoBus
6uocunTe3a 6enka. Koauposanue amuHokucioT. Ponb pubocom B Onocunrese 6emnka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
9yKapuoT. Perynsuys akTHBHOCTU TeHOB y pokapuoT. 'unoresa onepona (®. XKakoo, K. Mano).
Monexynapuvie mexanusmvl sKcnpeccuu 2enog y ykapuom. Poab xpomamuna 6 pe2ynayuu
pabomuwl 2enog. Perynsuus oOMEHHBIX MpoIieccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HekneTounble (OpMbI )KU3HU U 00iUraTHble mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kuzmnewnwviti yuxn JHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpammuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupychsie 3aboneBanus yenoBeka, )KuBoTHbIX, pactenuid. CITN ], COVID-19, connanpHbie
1 MEIUIMHCKHUE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvwux maccusos («bigdata») cmpykmypHuvix
buonozcuueckux oannvix. Hanomexnonozauu 6 buonocuu u meouyune. Ilpoepammupyemvie ¢yHxkyuu
benxos. Cnocobvl 00cmasKu 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbios, 1. M. iBaHOBCKHiA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuid koa», «BuUPYCH»,
«bakrepuodaru.

IpakTuyeckas padora «Co3nanue MOAEIN BUPYCay.

Tema 8. 7ZKM3HeHHBIH UK KJIETKH

Knerounslii mukn, ero mepuonsl u perymsnus. Mutepdaza m muto3. OcobGeHHOCTH
mpoleccoB, mpoTekaronmx B uHtepdase. [loaroroska kietku k nenenuto. IlpecunreTnueckuii
(MOCTMUTOTUYECKHUI), CHHTETUYECKHMH M MOCTCUHTETHUECKUN (IMIPEMUTOTHYECKHIi) TMEePHOIbI
nHTEep(Da3HI.

Matpuunsiii  cunres JHK —  permmkanusa.  I[Ipunomner  permmkanun — JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPALIEIBHOCTh. MexaHu3Mm
perunkanuu JTHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u Tetomepasa. XpoMOCOMHBIN
Ha0Op KJIETKU — KapuOTHIL. JIMMIOUIHBIN W TaluIouaHBIA HAabOphl XpOMOCOM. ['OMOJOTHYHEIE
XpomocoMel. [10510BbIE XPOMOCOMBI.

Jlenenue kinetkn — muto3. CTaauum MHUTO3a U NPOUCXOJAIIME B HUX IPOLECCHL. THIBI
Muto3a. Kaproknnes n nuTokuHes. buonornyeckoe 3HaueHNE MUTO3A.

Perynsius MuTOTHYECKOro HHKIA KiIeTkH. [Iporpammupyemas KieTodHas ruOenp —
aronTo3s.



Knerounoe sapo, XxpoMocoMsl, (yHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
ouppepenyuposku, cmapenus u cubenu kiemox. «L{ugpposas knemkay — buounghopmamuyecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBIA TUKIT KICTKH», «MuUTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus [THK.

O6opynoBaHue: CBETOBOW MMKPOCKOMN, MHUKpolipenapaThl: «MuUTO3 B KJIETKaxX KoOpellka
JTyKay.

JlabopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOITpenapaTax.

JlabopaTopHas pa6ora «HaOmogenne mMHuTO3a B KJIETKaX KOHYMKA KOpELIKa Jyka (Ha
TOTOBBIX MUKPOIIpEriapaTax)y.

Tema 9. CTtpoeHue u pyHKIMH OPraHU3MOB

buomornueckoe  pazHooOpaszue  opraHu3moB.  OJTHOKJIETOYHBIE,  KOJOHHAIbHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATENIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOYHbIE IPUOBI, OJJHOKIIETOUHBIE BOJIOPOCIIH, Ipyrue MpoTUcThl. KomoHuanbHbIe
OpTraHU3MBI.

B3anMocBs3b 9acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak eguHoe nenoe. ['omeocras.

Txkanm pacreHuit. TUIBI PACTHTENBHBIX TKaHEW: oOpa3oBaTeiabHas, IOKPOBHAs,
MPOBOJIAIIAsl, OCHOBHAsI, MexaHHueckasd. OCOOCHHOCTH CTpoeHUs, QYHKIUM M pacroyioKeHUs
TKaHEW B OpraHax pacTEHHU.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THITbI )KUBOTHBIX TKAHEH: SMUTEINAIIbHASL, COETUHUTEIIbHAS,
MbIleyHas1, HepBHas. OCOOEHHOCTH CTpoeHUs, (DyHKIMH M pacIONIOKEHUs TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBbI OPraHOB
YKUBOTHBIX U yenoBeka. DyHKIMM OpraHoB U CUCTEM OpPIaHOB.

Omnopa Tena oprann3zmMoB. Kapkac pactenuil. CkeneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy>kHbll 1 BHYTpeHHUM ckeseT. CTpOSHHUE U TUIIbI COSTUHEHUST KOCTE.

JIBukeHre oOpraHu3moB. JIBIDKEHHWE OIHOKIETOYHBIX OpraHu3MoB: aME&OOouTHOE,
KIYTUKOBOE, PpPECHHUYHOE. J[BM)KEHME MHOTOKJIETOYHBIX pAaCTEHUW: TPONU3MbI U HACTHUU.
JIBuKeHHe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MblleuHas cuctema. Peduexc. CkeneTHbie
MBIIIIBI U UX padoTa.

[Iuranue opranusmoB. IlornonieHue BoAbI, YIJIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusmu. llutanue XUBOTHBIX. BHYTpPUIONIOCTHOE M BHYTPUKIETOYHOE MHILEBapEHUE.
[Iuranre MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOrO TpakTa. [IuieBapuTenbHbIE
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuid. Jlpixanue >kuBoTHbIX. Juddysus razos uepes
MmoBepxHOCTh KieTku. KoxHoe npixanue. [[pixaTenpHas moBepxHOCTh. JKabepHoe M nErovyHoe
npIXxaHue. JlpIxaHue TO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OJBOJIOLHMOHHOE YCJIOKHEHUE
CTPOEHHUsI JETKUX TO3BOHOYHBIX KUBOTHBIX. JlpIxaTelnbHass cucTema uejoBeka. MexaHusm
BEHTUJISIUH JIETKUX Y TITHI] U MIIEKOTIUTAIONUX. Perymsiiust neixanust. J{prxarenbHbie 00BEMBIL

TpancnopT BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KUBOTHBIX U uenoBeka. Cep/iie, KpOBEHOCHBIE COCYbI M KpoBb. Kpyru KpoBooOpalieHus.



OBOJIIOIMOHHBIE YCIIO)KHEHMSI CTPOEHHUSI KPOBEHOCHON CHUCTEMBbI ITO3BOHOYHBIX JKUBOTHBIX.
Pabora cepama u e€ perysmsimsi.

Beinenenune y opraHu3moB. BeineneHue y pacTteHuid. BelieneHue 'y JKMBOTHBIX.
CoxparutenbHblie Bakyonu. Opransl BeleneHus. OuiabTpanus, ceKkpenus 1 00paTHOE BCaChIBaHUE
KaK MEXaHHM3Mbl pabOThl OpraHoB BeiAeNeHUsA. CBsI3b TOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTENIBHON CHCTEMaMU. BpljieneHne y MO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louxwu.
Crpoenue u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHUE MOYH y YEIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepHil ¥ HUCTHI
npocTedmmx. 3almMra y MHOTOKJIEeTOuHbIX pacteHuil. Kyrtukymna. CpencrtBa maccUBHOW U
XUMHYECKOM 3a1UThl. DUTOHIU/IBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX MpOU3BOAHBIE. 3alIUTa OpraHu3mMa
or OonesHedl. MMMmyHHass cucrema uenoBeka. KieTOUHBIE M T'yMOpajJbHBIH HMMYHHTET.
Bpoxnénuslii ¥ npuoOpeTéHHbI  crneunduyeckuii UMMYyHHUTET. Teopus KIOHAJIbHO-
cenektuBHOro umMmmynurera (I1. Dpmux, ®. M. bepner, C. Tonerasa). BocnaauTtenbHble OTBETHI
opranu3MoB. Posb BpoKIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI.

PaznpaxkxumocTs W perymsiuus 'y OpraHu3MoB. PazapakuMocThb Yy OJHOKJIETOYHBIX
oprann3moB. Takcucel. Paznpaxxumocte U perynsuus y pacTeHuil. PocToBble BeliecTBa M HX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi peryisius y >XKUBOTHbIX. HepBHas cucrema u e€
OTZENbl. DBOJIIOIUOHHOE YCJIOXKHEHUE CTPOCHHS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHEmbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u pednexropHas ayra. besycrnoBHbie u
YCIIOBHBIC PE(IICKCHI.

I'ymopanbHas perynsiuus M SHIOKPUHHAsS CHCTEMa JKMBOTHBIX M 4elloBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI U WX TOpMOHBI. JleiicTBUe TOpMOHOB. B3auMMOCBA3b HEPBHOH U
SHAOKPUHHOMU cucTteM. ['unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuipl 1 cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreitimme», «Opranbl IBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
MI0O3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOe€HHE HaceKOMbIX», «TKaHM pacTeHUu»,
«KopueBbie cucrembr», «Ctpoenue credms», «CTpoeHHe IMCTOBOW MIACTUHKN», «TkaHu
KUBOTHBIX», «Ckener 4denoBeka», «llumeBaputenbHas cucrteMa», «KpoBeHOCHas cucreMmay,
«/lpixarenbHass ~ cucrema», «HepBhHas cucrema», «Koxa», «Mblmeynas cucreMmay,
«BplgenurenpHas cucreMa», « JHIOKpUHHAs cucteMayn, «CTpoeHue Mblib», « MMyHHUTETY,
«KumeunonosnoctHsle», «CxeMa nuTaHus pacteHui», « KpoBeHOCHbIE CHCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue runps», «CTpoeHHE IUIaHApUW», «BHYTpeHHEE CTpOEHHE H0XKIEBOrO
yepBsi», «HepBHas cucrema poib», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny», «HepBHasg cucreMa MIIEKOIMMUTAIOLINXY,
«HepBHas cucrtema uenoBekay, «Pedekcy.

Ob6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIpENnaparsl TKaHEH, paAKOBUHBI MOJIJIIOCKOB, KOJUIEKLIUHA HACEKOMBIX, UIVIOKOXKHX, JKHBBIE
9K3EMIUIAPhl KOMHATHBIX PACTeHUH, TepObapun pacTeHUil pa3HbIX OT/AENOB, BIaKHBIE MPEMapaThl
KUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJIJIEKIIMH OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeIOBEKa,
000pyI0BaHME JJIs IEMOHCTPAIIMK TOYBEHHOTO U BO3IyIITHOTO IMTAHUS PACTEHHM, pacIierIeHus
Kpaxmaisia ¥ OelKoB HoJ] AeHCTBUEM (epMEHTOB, 000PYA0BaHHE JJIsl JEMOHCTPAIUU ONBITOB 110



W3MEPEHUIO JKMU3HCHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHbIX IBHKCHUH, MOJEIU
TOJIOBHOI'O MO3Ta pa3jIMyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3yueHue TkaHel pacTeHUN».

JladopaTopHas padora «3yueHue TkaHel KUBOTHBIXY.

JlabopaTopHas pa6ora «l3ydyeHne opranoB IBETKOBOTO PACTCHUS.

Tema 10. PasmMHo:keHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKII0Yas BEreTaTUBHOE) U 1oj10Boe. Buabl
0€ecI10JI0ro pa3MHOKEHHUS: TOUKOBAaHUE, CIIOPYJISILMS, (pparMeHTanus, KIOHUPOBaHUE.

[lonoBoe pasmuoxkenue. IlonoBble kieTku, wim ramersl. Meio3. Craauun Mehosa.
IToBenenne xpomocom B Meiioze. Kpoccunrosep. bronornuecknii cMbICa Melo3a U ITOJIOBOIO
nporecca. Meio3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpieBoe pazutue. ['amerorenes y ;kuBoTHbIX. [1o0BbIe xene3bl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

Omo1I0TBOpeHNE U AMOPUOHATBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIJIOIOTBOPEHHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTUs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenesz — oona uz enasuvix npoobaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesa. Ctaguu >MOpHOreHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpobieHue.
Tunsl apobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munol
onacmyn. OcoOEHHOCTH NPOOJICHUS MIICKOTUTAIONINX. 3apObIIICBbIC JIUCTKU (TacTpPyIISIus).
3akiagka OpraHOB M TKaHEW W3 3apOoABIIIEBBIX JHUCTKOB. B3auMHOE BiHMsSHUE 4YacTel
Pa3BUBAIOILErOCs 3apo/bliia (3MOpUOHANIbHAS MHAYKIUS). 3aKiIajKa IJIaHa CTPOCHHUS KUBOTHOTO
KaK pe3ysibTaT UepapXUyecKuX B3auMOJECHCTBUI reHoB. BiusHue Ha SMOpHOHANBHOE pa3BUTHE
pa3nuYHbIX (DAKTOPOB OKpY>KAOIIEH Cpeibl.

Poct u pasButue xuBOoTHbIX. [locTomOpuoHanbHbli mepuox. Ilpsmoe u Hempsimoe
pazButue. PaszButue ¢ Meramop}o3oM y OECHO3BOHOYHBIX M TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSMOrO M HENPSMOIO PA3BUTUS, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta XUBOTHBIX. DaKTOpPbBl peryjsilid poCTa JKUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTUS Y JKUBOTHBIX U 4yesoBeka. [leproapl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrHYECKUe MPOLECCHI.

PasmHokenue u pa3Buthe pacrenuit. 'lametodur u cnopodut. Meito3 B KU3HEHHOM ITUKIIE
pactenuii. OOpazoBaHue Cop B Mpoliecce Meiio3a. 'amerorenes y pactenuil. OmnaogoTBOpeHue u
pa3BUTUE pACTUTEIBHBIX OPraHu3MoOB. [[BOIIHOE OILIOAOTBOPEHUE Y LBETKOBBIX PACTECHUU.
OO6pazoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl peryjsiiui OHTOI€HEe3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. HaBammn, X. [llnemas.

Tabnuiel 1 cxeMbl: «BereratnBHOe pazMHOKeHHUE», « TUTBI O6ECMONIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAIbI», «Pa3MHOXeHHe »HBriIeHb», «Pa3MHOXEHUE THUAPBD,
«Metio3», «Xpomocomsl», «['amerorenes», «CTpoeHue SHLEKIETKM U CIEPMATO30MIa»,
«OCHOBHBIE CTa/IMU OHTOTEHE3a», «[IpsiMoe 1 Henpsimoe pa3BUTHEY, «Pa3BUTHE MaICKOTO KYKa»,
«Pa3zButne capanum», «Pa3Butue nArymkm», «J/[BoliHOE OIIOJOTBOpPEHHE Y IIBETKOBBIX
pacteHuit», «CTpoeHHe CEeMSH OJHOJOJBbHBIX U JIBYAOJBHBIX PACTeHUI», «KU3HEHHBIA LMK
MOPCKOM KamycTbl», « ) KU3HEHHBIN HUKI MXay, « KU3HEHHBIN HUKI NalOPOTHUKA, « KU3HEHHBII
LIUKII COCHBI».



Ob6opynoBanue: CBETOBON MHKPOCKOII, MUKPOTIPENapaThl SHIEKIETOK U CIIEPMAaTO30H/I0B,
Mozenb « LUK pa3BUTHS JIATYIIKI.

JlabopaTtopHasi pabora «l3ydeHue CTpOEHHMS TIOJOBBIX KJIETOK Ha T'OTOBBIX
MHUKpOIpenaparax».

I[IpakTHyeckasi padora «BpisiBICHNE TPU3HAKOB CXOJICTBA 3aPO/IBIIICH TO3BOHOUYHBIX
YKUBOTHBIX.

JladopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTnka — HayKa 0 HACJIeACTBEHHOCTH M M3MEHYMBOCTH OPraHNU3MOB

WcTopus craHoBiI€eHMs U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX Yu€HBIX B pazBuTuu renetuku. Padorsr H. K. Konbuosa, H. 1.
BasuiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHATUSI M CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJlIeJIbHbIE
TeHBbI, AJbTePHATHUBHBIC TPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM NPU3HAK, TOMO3UTOTA,
reTepo3urora, 4YUCTas JHMHUSA, THOpUIbl, reHoTUl, (peHoTun. OCHOBHBIE METOJAbl T'€HETHKH:
TUOPUA0IOTMYECKUM, TUTOIOTUYECKHM, MOIEKYJIISIPHO-T€HETUYECKHIA.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. Y. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenko, 10. A. ®ununaenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPELIUBAHUSD).

JladopaTopHas pa6ora «/Ipo3oduia Kak 00BEKT TEHETHISCKUX MCCIICTIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [lepBrliii 3akoH MeHemnst — 3aKk0H eTuHo00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoi 3akoH Menzenst — 3aKoH pacuierieHus
npu3HakoB. lluTosornyeckue OCHOBBI MOHOTHMOPHIHOTO CKpeuiuBaHus. ['UmoTe3a YHCTOTHI
ramer.

AHanusupyromiee — ckpemuBaHue.  [IpoMexyTouHbld  XapakTep — HaclleJOBaHUA.
Pacuiennenne npu3HakoB Npy HENOJHOM JTOMUHHUPOBAHUU.

JurnOpugHoe ckpemuBaHue. Tpetwit 3akoH MeHaenss — 3aKOH HE3aBHUCHUMOTO
HaCJIeIOBaHMs MPU3HAKOB. L{uTomornyeckue OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

CueruienHoe HacienoBaHue npusHakoB. Pa6otel T. Moprana. CriernyieHHOe HaclieZJoBaHHE
IFE€HOB, HAPYIIECHUE CLEIUICHUS MEX/ly FTeHaMU. XPOMOCOMHAasl TEOPHs HACIIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M ONPEICICHUS Moja. AyTOCOMBI U TMOJIOBBIE
XpoMOCOMBI. ['oMOrameTHblii M TeTeporamMeTHbld Mos. ['eHeThdeckas CTPyKTypa IOJOBBIX
xpoMocoM. HaciienoBanre npu3HaKkoB, CIEIUVIEHHBIX C ITOJIOM.

I'enotun kak wnenoctHas cucrtema. [lnefioTporuss — MHOXKECTBEHHOE ACHCTBHE TI€HA.
MHoXecTBEHHBIN amienu3M. B3aumoneicTBue HeaeabHbIX TeHOB. KOMIIJIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTnyeckuil KOHTpOJIb pa3BUTHSl PACTEHMI, JKMBOTHBIX M 4YEJOBEKa, a TaKxke
(bU3HOIOTMYECKUX MPOIIECCOB, TTOBEICHUS U KOTHUTUBHBIX (DYyHKIUH. [ eHeTHYeckre MeXaHU3MbI
CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJICHUCTBUS «XO35IMH — MAPa3UT» U «XO3SIMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI M MU3MEHEHHUs HACIEACTBEHHON MH(OpMAIMK B MOKOJICHUSIX
KJIETOK M OpraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbiit 1 BTOpoil 3akoHbl Mennens», «Tperuit 3akoH Menaens»,
«AHanu3upymollee ckpermuBanue», «Henonnoe nomunupoBanue», « ClienaeHHOE HACIE10BaHUE
MIPU3HAKOB y Apo30dmiibl», «['eHeTrka monay, «Kapuorumn yenoekay, «Kapuotun 1po3oduisn»,
«Kapuorun nruiisn», «MHOKECTBEHHBIN allIeIn3M», «B3auMoIeiCTBUE TEHOBY.

Ob6opynoBanue: MOJENb IS IEMOHCTPAIlMH 3aKOHOB €IMHOO00pa3usi THOPUAOB TEPBOTO
MIOKOJIEHUSI M PACUICIUIEHUs MPU3HAKOB, MOJEIb JUIsl JEMOHCTpAllMK 3aKOHa HE3aBUCHMOIO
HacCJIeIOBaHMsl IPU3HAKOB, MOJEIb /ISl JEMOHCTPALUY CLEIUIEHHOTO HACJIEeI0BaHUs [IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKponpenapat: «/po3odumay.

IIpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTMOPHUIIHOTO CKPEIIMBAHUS Y
JPO30(HITBDY.

IIpakTuyeckass padora «M3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(ITBDY.

Tema 13. 3aKkoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna MU cpeasl Npu QoOpMHpOBaHUM (peHoTuna. V3mMeH4YnBOCTh
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHBbIC MpU3HAKA. Buapl HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaudukanmoHHass U3MEHYHUBOCTh. Poiib cpenbl B (OpMHUpPOBAHWU MOJU(PUKAIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. Bapuanuonnslii psg v BapuainuonHas kpusas (B.
Horanncen). CBoiicTBa MOIU(DUKAITMOHHOW H3MEHIHMBOCTH.

l'eHoTunnueckass W3MEHYMBOCTh. (CBONCTBA TI'E€HOTHUIUYECKONM W3MEHYMBOCTH. Buel
FeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM TpollecC — OCHOBAa KOMOWHATHBHOM
W3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JAHUU T'€HETHUECKOTO pa3HOoo0pa3us
B MpeJenax OJHOr0 BUAA.

MyTanuonHass M3MEHUYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbBIE W UWHAYLUHMPOBAaHHbIE MyTalUuu. SfnepHble W LUTOIJIA3MaTHYECKUE MYTallUU.
Comarnueckre M 1NOJIOBbIE MyTaluu. [IpyunMHBI BO3HUKHOBEHMsI MyTalMil. MyTareHsl M HMX
BJIUSIHUE HA OPraHM3Mbl. 3AaKOHOMEPHOCTH MYTALHMOHHOIO Mpouecca. 3aKOH IOMOJOTMYECKHUX
psanoB B HacieactBeHHOW wu3MeHunBoctd (H.M. BaBwioB). BHesnmepHas W3MEHYMBOCTH M
HAaCJIEeACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb SNUSEHEMUYECKUX (QAKMOPOo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanun

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

Tabmumer 1 cxembl: «Bunbl u3mMeHunBOCTHY, «MoaudukanMoHHAS HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS U3MEHUHUBOCTHY, «Meito3y, «OmnonoTBopenuey, «I' eHeTnyeckue 3a001eBaHus
yesoBeKay, «Bubl MyTaluii».

O6opynoBaHue: >XUBble W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHUM, PUCYHKHU
(poTorpacum) KUBOTHBIX C PA3TUUHBIMU BUAAMU U3MEHYHBOCTH.

JlabopaTtopnass pabGora «lccrenoBaHne  3aKOHOMEPHOCTEH  MOAU(PUKAIIMOHHOM
n3MeHYuBOCTH. [locTpoeHne BaprallMOHHOTO psAJia U BapUALMOHHOW KPUBO».

IIpakTnyeckas padora «Myrtanuu y 1po30Quiisl (Ha TOTOBBIX MUKPOIIPETIapaTax).

Tema 14. I'eneTuKa Yesi0BeKa

Kapuotun uenoBeka. MexayHaponHas mporpamma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl M3y4eHHS] TEHETUKH YENIOBEKa: T€HealOrMuecKuid, OMU3HELOBBIA, IIUTOIC€HETUYECKUH,
MONYJISILIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeThnueckuil. CoBpeMEHHOE OIpeiesieHre



TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM YHCIIE ¢ momouibio [T1P-
aHanmza. HacnencrBeHnHbie 3a001eBaHmsI 4eI0BeKa. [ eHHbIE U XpOMOCOMHBIC OOJIE3HU YETIOBEKA.
bone3nn ¢ HacieaCTBEHHOM MpeIpacnoioKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM TE€HETHUKHU B
MPEAOTBPALCHUA W JICYEHUU TEHETUYECKHX 3a00JIeBaHUI ueiaoBeKka. MeauKo-reHeTHYecKoe
KOHCynbTUpOBaHue. CTBONOBBIE KIETKU. [IOHITHE «TE€HETUUECKOT0 Tpy3a». DTHUECKUE aCIIEKThI
HCCIe0BaHUH B 001aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIIICHHONH YyBCTBUTEIBLHOCTH YEJOBEKa K (hu3mueckomMy u
XUMUYECKOMY 3arpsi3HEHUIO OKpykKaromieid cpenpl. ['eHeTmueckass mpeapacroyioKEeHHOCTh
YEJIOBEKA K MaTOJOTHSM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun dyenoBekay, «MeToabpl U3y4eHHUs] TEHETHKH YEJIOBEKay,
«"eHeTnueckue 3a0071€BaHUS YEIOBEKAY.

I[pakTHyeckas padora «CocTaBICHHE U aHATTU3 POJOCIOBHOMN.

Tema 15. Cestexkniusi opraHu3sMoB

JoMecTukanuss U celekuus. 3apoKICHUE CEJEKIMU W JoMecTukanuu. Yuenwe H. .
BasuiioBa o LlenTpax mpoucxoxaeHus 1 MHOT000pa3us KyJbTypHBIX pacTeHuid. Ponb cenexunu
B CO3/ITaHUH COPTOB PAaCTEHUH U TTOPOJI )KUBOTHBIX. COpT, MOPO/Ia, IITaMM. 3aKOH TOMOJIOTHIECKUX
panoB B HacieacTBeHHOW m3meHunmBocth H. U. BaBumiioBa, ero 3HadeHuwe sl CENEKIIMOHHON
paboTHI.

MeTtompl ceneKImoHHOM paboThl. IcKyccTBEHHBIM 0TOOP: MacCOBBIN M WHIWBUTY AJIbHBIN.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnbpiTanue mpou3BOAMTENCH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MOMOILBIO OLEHKU ()EHOTUIIAa TOTOMCTBA U OTOOP IO '€HOTHUITY C IIOMOIIBIO aHAN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJeKIMOHHON paboTel. PamuanwoHHBIN U
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluil Yy KyJbTypHBIX (OpPM OpraHu3MOB.
Hcnonb30BaHKne TeHOMHOTO peAaKTHPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JIHK nis monyuyenus
HCXOJIHOT'O MaTepuaia i CeJICKIHH.

[lonydyenue nonumiounoB. BuyTpuBumoBas rubpuausanus. bnuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeliuBaHue, Wik ayTOpuauHr. ['ereposuc u
ero mnpuuuHbl. lcmonp3oBanue rerepozuca B cenekuuu. OtnanéHHas TrUOpUAM3AIMSL.
[Ipeononenune Oecrioauss MEXBUAOBBIX TUOpUAOB. JIOCTHXKEHHUS CENEKIHH pPacTeHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U U3YYEHUE T€HETUYECKUX PECYpPCOB KYJbTYPHBIX PACTEHHUH M HUX JUKHUX
ponuyeil A co3JaHus HOBBIX COPTOB U TMOPUIOB CEbCKOXO3SUCTBEHHBIX KYJIBbTYp. M3yueHue,
coXpaHeHue u ynpasieHue 2eHemuidecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeJIAX VIVUULCHUST CYWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, NUHUL U KPOCCO8, 8
MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008AHUL, NepedosbixX uoetll u
NnepcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssnenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiet 1 cxeMbl: «LIeHTpBI TPOUCXOXKIEHUST 1 MHOTO00pa3usl KyJIbTYPHBIX PACTCHUN,
«3aKOH TOMOJOTHYECKUX PAJIOB B HACJIEACTBEHHOM H3MEHUMBOCTH», «METOAbl CENeKINn,
«Otnanénnas rudpunuzanus», «MyTareHes».

JlabopaTopHas pa6ora «/3ydyeHue COpTOB KyJbTYpHBIX PACTEHHUI U MOPOJ JIOMAITHUX
YKUBOTHBIX).



JlabopaTopHas padora «/3ydyeHrne METOJI0B CENEKIIMHU PACTCHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKekypeust « OCHOBHBIE METO/bl U JOCTHXKCHHSI CEJIEKIIUMU PacTeHHIl W KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO0351ICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. BuoTexHo10rusi U CHHTETHYECKASA OMOJIOTHS

OOBbeKTbI, HCNONb3yeMble B OHOTEXHOJOTMH, — KJIETOYHbIE M TKAaHEBbIE KYJIbTYpBHI,
MUKpPOOPIaHMU3MBbl, HX XapaKTepUCTHKA. TpaaulMoHHas OWOTEXHOJIOTUS: XJeOOIeuyeHue,
MIOJIy4E€HHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIUE. Mukpodunonaoruueckuii cunres. OObeKThI
MHUKpPOOHOJIOTMUECKUX TexHooruil. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.

Coznanne  TEXHOJNOTMM W MHCTPYMEHTOB  LEJICHANpPABICHHOIO  HM3MEHEHHS U
KOHCTPYMPOBAHMS FT'€HOMOB C LIEJIBIO MTOJIYYEHUSI OPraHU3MOB U MX KOMIIOHEHTOB, COIEPKAINX
HE BCTpEUarourecs B Npupojie OMOCUHTETUYECKUE My TH.

Kiterounas wnnxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEW PACTEHMM U JKUBOTHBIX.
Kpuobanku. Comartuueckas rubpuausanuss U comaTHueckuid smOpuorenes. lcmonp3oBaHue
TaryiOWJIOB B CENEKLIHMM pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Hlcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIIOIOTBOPEHUE.
PexoHcTpyKus SM1IEKIETOK M KJIOHUPOBAHKE )KUBOTHBIX. MeTO/1 TpaHCIIIaHTAIIMH AJIEP KIETOK.
Texunonocuu  0300po6neHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOCOMHasi M TeHHasi UHXeHepus. VICKyCCTBEHHBIN CMHTE3 I€éHa U KOHCTPYUPOBAHHUE
pekomOunanTHBIX JIHK. Co3z0anue mpanceenuvix opeanuszmos. JIOCTHRKEHUS W TEPCIEKTUBBI
XPOMOCOMHOM ¥ TEHHOW WHXEHEPHH. OKOJIOTHYECKHE W OTHYECKHE TMpOoOJeMbl TEHHOU
VHXECHEPUH.

Menununckue ouotexnosioruu. Ilocrrenomuas nmudposas meaununa. [TIP-ararnoctuka.
MeTta0o0sI0MHBIH aHaIN3, TEHOIICHTPUYECKHI aHaIN3 TPOTEOMa YeJIOBEKa Ui OLICHKU COCTOSIHUS
€ro 3710poBbs. Vcrnonbp3oBaHue CTBOIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0uonmxenepus
Ui pa3paboTKu (PyHAaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3JaHMsI KOMILJIEKCHBIX
TKaHel COYeTaHHWEM TEXHOJIOTUH TpEXMepHOro OMONMpPUHTUHTA U cKaddonauHra i peuieHus
3a/1a4 NEePCOHATM3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C IEJbl0 obOecreueHuss KOMOWHHUPOBAHHOM 3alllUThl OT
Bo30yaureneir OPBU, ycraHOBieHHE MOJEKYJSPHBIX MEXaHU3MOB (yHkuuoHuposanusi PHK-
COJIEp>KaIINX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMAacHbIE 3a00IeBaHMs YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonp30BaHHE  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KieTouHas uHxxenepus», «I eHHast HHKEHEepUs».

JlaGopatopHas pa6ora «/3yueHne o0beKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «I[loxyuyeHne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

JKcKypeust «bHOTEXHOIOTHS — BaKHEHIIIas TPOM3BOIUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOCTBO)».

11 KUIIACC

Tema 1. 3aposkaeHue u pa3BUTHE IBOJTIOIUOHHBIX NIPEACTABICHHI B 0HOJIOTHH
OpomonmonHas teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHMSI JapBUHU3MA. JKU3HB
U Hay4Has AestesbHocTh Y. JlapBuHa.



JBuoxkymue cuibl 3BoiarouuMud BUIoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTb
pPa3MHOXXEHMSI OpPraHHW3MOB, HAaCJEICTBEHHAs W3MEHUYMBOCTb, Oopb0a 3a CyIlIEeCTBOBAHUE,
€CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTnyeckoi Teopun dBomonuu (CTD). HelitpansHas Teopwst 3BOTIOIUH.
CoBpeMeHHas 3BOJIOIMOHHAS OMOIOrHsl. 3HaYEHUE 3BOJIOLMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa.

JdeMoHcTpanuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosne, U.
Hapsun, C. C. YerBepukos, 1. U. [lImansraysen, Ix. Xonaeitn, . K. bemnses.

Tabmuupr n cxembl: «Cucrema xuBoi npupoasl (o K. Jlunuero)y, «JlecTHuma >KuBbIX
cymects (1o Jlamapky)», «Mexanusm GopMUPOBaHUS MPUCTIOCOOTICHUM Y pACTEHUI U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapurpyra nyremectsus Y. Jlapsunay», «Haxoaxu Y. /lapsunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHuEY, «Iloposl romyOeity, «MHOroobpasue KyabTypHBIX (HOopM
kannycTbl», «[loponpl nomamHuX >KUBOTHBIX», «Cxema 00pa3oBaHHsS HOBBIX BUIOB (mo Y.
HapBuny)», «Cxema COOTHOLIEHUS MABMXKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKOM TEOpUHU IBOIIIOLIUNY.

Tema 2. MUKpO03BOJIIOLUS U €€ Pe3yJIbTaThl

[Momynsus kak sneMeHTapHas eauHuIa 3Bostoluu. COBpeMEHHbIE METOJIbl OLEHKU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYpbl nonysuuil. Mzmenenue renogoHa monyasunn Kak
3JIEMEHTAPHOE ABOJIOIMOHHOE SIBJICHHE. 3aKOH TeHeTuyeckoro paHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (PakTOpbl (IBIOKYIIME CHJIBI) JBOJIIOIMUH. MyTallMOHHBIN MpOIIECC.
KomOunaruBHast naMeHUnBOCTD. Jperid reHoB — ciyualiHbie HeHaNpaBlIeHHbIE H3MEHEHUS YacTOT
aitenedt B nomyssiuax. Iddext ocHoBarens. Ipgexm oymuviiounoco eopaviuika. CHudiCeHue
2EHEeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmsus. Ilpossnenue sgpgpexkma opeiigha ceros 6
bonbuwux u manelx nonyiayuax. Murpanun. M3onmduua nomyJsuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs ), OMoIOruYecKas (PenpoyKTHBHAS).

EctectBennsiii oTOOp — Hampapisitoluii ¢akrop sBomonud. PopMbl €CTECTBEHHOTO
otOopa: JBWIKYIIMH, CTAOMIIM3UPYIOIIMMA, pa3pblBarOIIMi (qu3pynTuBHBIN). [lomoBoit oTOOp.
Bo3HHMKHOBEHHE U 3BOJIOLUS COLIMATBLHOTO MTOBEACHUS KUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHW3MOB Kak pe3yJbTaT MHUKPOIBOMIONNH. BO3HHKHOBEHHE
MIPHUCIIOCOONIEHUH Yy oprann3MoB. ApoMopdo3bl 1 uanoagantanuu. [Ipumepsl npucnocoOaeHuit y
OpraHu3MoB: Mopdojorudyeckue, (QU3NOIOTUYECKHe, OHOXMMHUYECKHE, [OBEJACHYECKUE.
OTHOCHUTENBHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPOIBOIIOIUH.
W3onaums — kmo4eBol ¢axkTop BHJI00OpasoBaHus. Ilytm um cnocoObl BHI00Opa30BaHUS:
ajuionaTpuyeckoe  (reorpaduyeckoe), CHUMIATpUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumionan3anus, rudopuanzanus). JJInTeabHOCTbh SBOJIIOLMOHHBIX MPOLIECCOB.

MexaHu3Mbl (OPMHUPOBAHUS OMOJIOIMYECKOT'O Pa3HOOOpa3usl.

Pone  »BoOmIOIMOHHON OWoONOTMM B pa3pabOTKe HAy4YHBIX METOJIOB COXPAaHEHUS
O6nopazHooOpasusi. MUKPOIBOIONMS U KOIBOJIOLUS IMapasUTOB M UX XO031€B. MeXaHU3MBI
(hopMUpOBaHHS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsi: C. C. UetBepukos, O. Maiip.

Tabmuiel U cxeMbl: «MyTalOHHAs U3MEHYUBOCTEY, «[lomy sIIMOHHAas CTPYKTYpa BHIAY,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBIKyIIME CHIBI  3BOJIOLHNY,



«OKOJOTHYEeCKass M30JSIIMA TOMyJISUid ceBaHCKoi Qopenm», «l'eorpaduyeckas wu30mALIMSL
JMCTBEHHUIIBI CHOMPCKOM M JIMCTBEHHHIIBI AaypCKOi», «IlomysIMOHHbIE BOJIHBI YUCICHHOCTH
XHMIMHUKOB M XepTB», «(CxemMa MAEHCTBUS ECTECTBEHHOTO 0TOOpa», «Dopmbl OOppOBI 32
CYILICCTBOBAHUEY, «BpycrpuanbHbIi MEJIaHU3M», «Kussie HCKOIIa€MBIE»,
«IIokpOBUTENBCTBEHHAsE OKpacka MXUBOTHBIX», «lIpemynpexnaromas okpacka >KUBOTHBIX,
«Dusnonoruueckue aaanranuny, «[IpucnocodbIeHHOCTs OPraHU3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Buapl-nBoiiHukn», «CrpykTypa Buaa B npupone», «CrnocoObl
BugooOpazoBanus», «l'eorpadguueckoe  BHI0OOpa3zoBaHHME TPEX  BHIOB  JIAHIBILICH,
«OKO0JIOTUYECKOE BUJI000pazoBaHue BUAOB cUHUI, «[lomumuouasl pacrenuity, «KamyctHo-
peIeUHbBINA THOPUTY.

OO6opynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesa INTUIl U 3BEepei C
MpUMepaMy pazIUYHbIX IPUCIIOCOOJIEHNH, Yydena NTULl U 3BEepel pa3HbIX BHUAOB, repOapuu
pacTeHuii OIM3KKX BUI0B, 00pa30BaBIINXCS Pa3IMYHBIMU CIOCOOAMHU.

JlabopaTopHas padora «BrisiBiIeHHE H3MEHYUBOCTH Y 0COOEH OJTHOTO BUIA.

JladbopaTtopHas padora «llpucnocoOnennss OpraHu3MOB W WX OTHOCHUTEJIbHAs
1IeTIECO00PA3ZHOCTHY.

JladopaTopHas padora «CpaBHEHHE BUOB IO MOP(OTOTUIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/1IoLus U €€ pe3yJbTaThl

Metob! n3ydeHust MakposBostonuu. [laneoHTonornyeckue METo bl H3y4eHUS IBOJIIOLINH.
Ilepexonnbie GopMbl U PUIOTEHETUUECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne wmetoasl u3ydeHus soionuu. CpaBHeHue (Guopsl u  (dayHBI
MaTEpUKOB M OCTPOBOB. buoreorpapudeckue obaactu 3emian. BUabl-s3HIEMUKH U PEITUKTBHI.

OMOpHOJIOrMYECKUEe U CPaBHUTEIBHO-MOP(OIOTNYECKHE METO/bl HU3yUEHHs SBOJIIOLUM.
I'emeTnyeckue MeEXaHHU3MBI JBOJIIOLMM OHTOT€HE3a W IOSIBJICHUS JBOJIIOLIMOHHBIX HOBILECTB.
I'oMosornuHele U aHAJOTUYHBIE OpraHbl. PynnMeHTapHbIE OpraHsl M aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTu4ecKkue, OHOXMMHUYECKME UM MaTeMaTU4YecKMe METOAbl  M3Y4YeHMs  HBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IOCTPOEHUS (PUIOTeHETUYECKUX IePEBBEB.

XPOMOCOMHBIE MyTAaLlMH U 3BOJIIOLUS TEHOMOB.

OO6mme 3akoHOMEpPHOCTH (MpaBwWia) ABOJMOUMH. [Ipunyun  cmeHvl  QyHKYuU.
Heo6paTumocTs 3Bomtony. AfanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB HBOJIOLUH.

JdeMoHcTpanun

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkensb.

TaGnuupel n cxembl: «PUIOreHETUYECKUN PsIZL JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Creronedans», «PuHnoputel», «CeMeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpeild KoHTHHEHTOB», «Penukrel», «HauyanpHble cTaguu SMOPUOHAIBHOTO
Pa3BUTHS IO3BOHOYHBIX KMUBOTHBIX», «] OMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBl», «XpOMOCOMHBIE HA0OpHI YelloBeKa W ULIMMIIaH3e», «lJ1aBHbIE HampaBJICHUS
IBOJIOLUIY, «O0IIHe 3aKOHOMEPHOCTH 3BOJTIOLIUI.

OO6opynoBaHue: KOJJIEKIUH, repOapuH, MYJSDKA HCKOMAEMBIX OCTATKOB OPIraHU3MOB,
MYJISDKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJJIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BUTHE JKM3HU HA 3emiie

HayuHble THIOTE3bl MPOUCXOKIACHUSA >KU3HU Ha 3emiie. AOHMOTreHe3 M MaHCIEpMUs.
JloHay4HbIEe TPEJCTABICHUS O 3apOXKACHUHM >KM3HM (KpeaunoHM3M). ['mrmore3a MOCTOSHHOTIO
camo3apOo>KJIeHUs KU3HU U €€ orposepxkenue oneitaMu ®. Penu, JI. Cnannannanu, JI. ITactepa.
[IpoucxoxaeHune KU3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHNYECKON 3BoMOIMHU. [InanerapHas (reosorudeckast) 3BOJIOLUS.
XuMmuyeckasi 3BOJIIOLMS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BELIECTB M3 HEOPraHUYECKHX.
Omneit C. Mumnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHomMepoB. KoaniepBaTHas runoresa
A. W. Onapuna, runore3a nepBuyHoro OynboHa J[x. XosjeiHa, reHetudeckas rumnoresa [
Ménnepa. Pu6o3umsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanne MmemOpan
1 BOBHUKHOBEHUE IIPOTOKIIETKH.

Uctopuss 3emnum u Metonapl e€ wusyueHus. lckomaemble OpPraHUYECKUE OCTaTKH.
l'eoxpononoruss u e€ Meroapl. OrHocuTenbHass W aOCOJIOTHAs  TE€OXPOHOJIOTHS.
['eoxpoHooruyeckast mKaaa: 0HbI, 3pbl, HEPUODI, FTOXH.

HavanpHble aTanel opranuueckoil 3Bostonuu. [losiBieHre U 3BOIONUS MEPBBIX KIETOK.
Opomtonust MerabonuszMa. Bo3HukHOBeHHE mnepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor nepBblXx Ha 3emie cooOmiectB. CtpomaTtonutsl. IIpoxapuorsl u
3YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOTeHe3). DBONIOIMOHHOE MPOMCXO0XKJIEHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHM3MoB. BO3HUKHOBEHME OCHOBHBIX  TIpyMHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIONMH BBICHIUX pacTeHuid. OcHOBHbIE apoMop¢o3bl pacTEHUH.
Beixon pacrennii Ha cymry. [losiBieHue criopoBbIX pacCTeHUH U 3aBOE€BaHWE UMH Cymin. CeMeHHbIE
pactenus. [IporncxoxaeHre BETKOBBIX PACTCHUM.

OcHOBHBIE ATambl 3BOJIOLUUU >KMUBOTHOTO Mupa. OCHOBHbIE apomMop(o3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIIOB. [lepBbhie XOpmaoBbIE
KUBOTHBIE. JKU3Hb B BOjE. DBOIIONNS MO3BOHOUHBIX. [IponcxoxaeHue ampuOnii U penTuIni.
[TpoucxoxaeHne MIEKONMUTAOIMMUX MU NTHi. [IpuHnmum kiaoueBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue )xu3Hu Ha 3eMiie 10 3paM U MEepUoJiaM: apXeu, IpoTepo30il, maaeco30M, Me3030M,
KaiiHOo301. OO011as XxapakTepuCcTHKa KJIMMaTa ¥ FeoJIOrHuecKux npoueccoB. [losBnenue u pacuser
XapaKTepHBIX OpPraHU3MOB. YTIJieoOpa3oBaHUE: €ro yCIOBHUS U BJIHMSHHE Ha Ta3oBbIi COCTaB
aTMocChepBHl.

MaccoBble BBIMHPAHHSI — 3KOJIOTMYECKHE KpU3UCHI mpouwioro. [IpuunHel u cienctBus
MaccoBbIX BbIMUpaHui. COBPEMEHHBIN 3KOJOTUYECKHI KpHU3UC, ero ocobenHoctu. [Ipobrema
COXpaHeHus1 Guopa3zHooOpa3us Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHIunsl kiaccudukanuy OpraHu3MOB.
OCHOBHbIE CHCTEMAaTUYECKUE TPYIIIBI OPTAHU3MOB.

JdeMoHcTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanmy, JI. [Tactep, M. . Meunukos, A. . Onapun, Jx.
Xonpewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumet u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuto
camo3apoxkeHus xu3zHm», «Cxema ombita C. Mumnepa, I'. FOpu», «Oranel HeopraHndeckon
sBONIIOLIMMY, «I'eoxXpoHosornyeckas mkanay, «HauanbHble 3Tanbl OpraHUYECKONW SBOJIIOLIMN,
«Cxema 00pa3zoBaHMs 3yKapuoT MyTEM cuMOuorene3a», «Cucrema >xuBoi npupoish», «CTpoeHue
BUpYCca», «Apomopdo3bl pacTeHuit», «Punuodute», «OIHOKIETOYHBIE BOAOPOCINY,
«MHorokneTounsle Bopopocian», «Mxm», «llanoporHukm», «l'ogoceMeHHble pacTeHUsN»,
«Opranbl 1BETKOBBIX pacTeHHil», «(CxeMa pa3BUTHS >KMBOTHOTO MHpPa», «ApoMopdo3bl
XKUBOTHBIX», «lIpocteiimmey, «Kumeynonomoctueie», «Ilnockue uepBu», «UiaeHucroHoruey,
«Pp10BI», «3emHOBOHBIeY, «IIpecmbikatommecs», «IItuupy, «Mnekonuraromuey, «Pa3Butue
KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B IIPOTEPO30OMCKOM 3pe», «Pa3BuTue Xu3HU B



N1aJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030UCKOU 3pen, «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «CoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPay.

OGopynoBanue: repOapuy pacTCHH pPa3IMYHBIX OTIEIOB, KOJIJICKIMM HACEKOMBIX,
BIIQXKHBIC TMpEnaparbl JXUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIMU WIJIOKOXKHUX, CKEJICTHI
[I0O3BOHOYHBIX JHMBOTHBIX, 4yyesla NTULl U 3Beped, KOJUIEKIHH OKaMEHEJIOCTEeH, IOJE3HBIX
HCKONIAEMbIX, MYJISDKU OPTaHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaboparopnHas padora «MogaenupoBanue omnelToB Musuiepa—tOpu no
M3YyYEHUI0 a0MOTeHHOTO CHHTE3a OPraHMYECKUX COCTMHEHNU B IIEPBUYHON aTMOChepey.

JladbopaTtopnas pa6ora «l3yyeHume u omnmcaHHEe MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «l3yuenne ocoOeHHOCTEN CTPOEHMSI pACTEHUH pa3HBIX OTAEIOB.

IIpakTnueckas padora «/3yueHne 0ocOOEHHOCTEN CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4yej0BeKa — AaHTPOINOreHe3

Pa3nensl 1 3agaun aHTponoaorui. MeTo bl aHTPOMOIOT U H.

CraHoBJIeHHE NIPEACTABICHUI O MPOUCXOXKACHUU dYelloBeKa. PenuruosHbie BO33pEHHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ KUBOTHbIMH. CHCTeMaTH4eCKOe IIOJIOKEHHWE  4eJIOBeKa.
CBuzerenbcTBa CXOACTBA 4YENOBEKAa C JKMBOTHBIMU:  CPAaBHUTEIBHO-MOP(OIOTHYECKHE,
aMOpHoIoTHUecKre, (HU3NO0JIOTr0-OMOXUMHYECKHE, ToBeAeHYecKne. OTiuuns dYelnoBeKa OT
KUBOTHBIX. [IpAMOXOXK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue critbl ((paKkTopbl) aHTPOIIOTeHE3a: OMOJIOTHYECKUe, conaibabie. COOTHOIIIEHUE
OMOJIOTMYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIMM aHTPONIOTeHEe3a. PaHHue YenoBekooOpasHbie 00€3bsHbBI (IPOKOHCYIIBI) U
paHHUE MOHTUbl — OOIIME MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U J0JCH. ABCTPATONUTEKH —
JIBYHOTHE TpeAKu Jirogei. UenoBek yMmenblil, epBble M3rOTOBJICHUS OpyIauid Tpyna. Yemoek
MPSAMOXOJISAIIANA W TIEPBBIM BBIXOJ JtoJel 3a npeaensl Adpuku. UenoBek reineabOeprckuii —
o0mIMi MpeoK HeaHIePTaIbCKOr0 YeJI0BeKa U YeloBeKa pasyMHOro. YenoBek HeaHAepTaIbCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeKk pa3yMHBI COBPEMEHHOI'O THUIIA, JIEHUCOBCKUUN
YeloBeK, OCBOEHIE KOHTUHEHTOB 3a npejaenamu Adpuku. [laneorenerruka u najaeoreHOMHUKa.

DBOJIOIUS COBPEMEHHOro 4YenoBeKka. EcTecTBeHHBIH OTOOpP B MOMYJSIUSAX 4YelIOBEKa.
MyTtaunoHHbsli nporiecc U noaumopdusM. [lonynsainnoHHbie BOIHBL, Apeiid reHoB, MUTpaLus U
«3(hdexT ocHOBaTENA» B MOMYJISAIUIX COBPEMEHHOTO YeJI0BEKa.

UYenoseueckue pacwl. [lonstue o pace. bonbiime pacel: eBpomeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOHIHAs (PKBaTOpHAalIbHAsI), MOHTOJIOMIHAs (a3uaTCKO-aMepHuKaHcKas). Bpems u
MyTH pacceleHus uejoBeka Mo TulaHeTe. EaMHCTBO yenoBedeckux pac. Hayunas
HECOCTOSITENILHOCTH pacu3mMa. [IprcrnocoO0neHHOCTh YenoBeKa K pa3HbIM YCIOBHAIM OKpY>Karolei
cpeabl. BiousHue reorpaduueckoil cpeasl u Apeiida reHoB Ha MOp¢OJOrHI0 U (HU3HOIOTHIO
YeJIOBEKa.

MeXIUCIUIUTMHAPHBIE METOIbl B (U3NMYecKod (OMONIOTMUYecKOil) aHTPOIMOJIOTHH.
DBOJIOIMOHHAS ~ AQHTPOIOJIOTHSI W TAJICOAHTPOIOJNIOTHS  YENOBEUYECKUX  MOMYJISIIHIL.
buocounaneHple  uccieqoBaHMS — NpUPOABI  4yeioBeka.  MccienoBaHHME — KOIBOJIIOLMM
OMOJIOTUYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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



Tabmumer ©w  cxembl: «MeTOAbl  aHTPOMOJIOTHM», «['OJIOBHOW MO3T  4YeJIOBEKay,

«UYenoBekooOpa3Hbie 00e3bsHBD, «CKENeT YeI0BeKa M CKeNeT MuMIaH3e», «PyauMeHTsr u
aTaBU3Mbl», «JIBMKYIIME CHJIBI aHTPONOIEHE3a», «OBOJIIOLIUMOHHOE JpPEBO 4YEJIOBEKaY,
«ABcTpanonurek», «4enosek ymenslii», «HenoBek NpAMOXOIAINi», «leHUCOBCKUN YEIOBEK»
«Heanpepranbipy, «KpomanboHIp», «lIpeaku uenoBeka», «ITambl 3BOJIIOIUU UYEIOBEKA,
«Pacepl uenoBekay.

O6opynoBaHue: MYJISKM OKaMEHEJIOCTEH, MPEIMETOB MaTepUaIbHON KYJIbTYPhl NPEAKOB
YeloBeKa, penpoaykuuu (pororpadur) KapTHH ¢ ME(POTOTHISCKUMH U OUOJICHCKIMHE CIOKETaMHU
MIPOUCXOXKICHUS YeIIOBEKa, (GoTorpaduum HAXOJOK HCKOIAEMBIX OCTATKOB YEJOBEKAa, CKEJET
YesloBeKa, MOJENb Yeperna 4eloBeKa M uYepena IIMMIIaH3€, MOJEIb KHUCTH YellOBEeKa U KUCTH
LIMMIIaH3€, MOJIENIN TOpCa MPEAKOB YEIOBEKa.

JladbopaTopHas pabora «l3yueHue o0COOCHHOCTEH CTPOEHHUSI CKeJeTa 4YeJIOBEKa,
CBSI3aHHBIX C IPSIMOXOXACHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0J0rHYECKUX aJanTAllMi YeIOBEKay.

Tema 6. Jko/10rusi — HAyKa 0 B3AUMOOTHOILIECHUAX OPraHU3MOB U HAJOPTraHM3MEHHBbIX
CHCTEM C OKpY:Kawouien cpenou

3apoxaeHre W pa3BUTHE dKojorud B Tpyaax A. ['ymbGompara, K. @. Pymee, H. A.
CeBepuoBa, J. I'ekkensa, A. Tencim, B. H. CykauéBa. Pasgensl m 3amaum skonoruu. CBs3b
9KOJIOTHU C JPYTUMHU HAyKaMH.

Metonast skonoruu. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJOTHUU: MPUPOJIHBIE U
nabopaTopHbie. MoAenupoBaHue B SKOJIOTHA. MOHUTOPUHT OKPY>KArOIIEH Cpepl: JIOKATbHBIMH,
pEruOHAIbHBIN U TTI00aTBbHBIN.

3HaUYE€HHE SKOJOTMYECKHX 3HAHUM U1 YelIOBEKa. DKOJOTMYECKOE€ MHPOBO33PEHHE Kak
OCHOBA CBs3€i 4enoBedecTBa ¢ mpupomord. dopMupoBaHuE HSKOJOTUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipl u cxemsbl: «Pazgensr sxonoruny», «MeTtoasl 3kojorun», «CxeMa MOHUTOPUHTA
OKPY’KaIoILEe Cpeabh».

JlabopaTopHas padora «/3ydyeHre METOJ0B 3KOJOTMUECKUX UCCIIEI0BAHUI.

Tema 7. Opranusmsl U cpeaa o0MTAHUS

Dkonorudeckre (GakToppl W 3aKOHOMEpHOCTHM ux faeiictBus. Knaccudukarms
JKOJIOTMUECKUX  (akTopoB:  abuoTHueckue, OHOTHYECKHe, aHTpornoreHHsie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUSA dKoornueckux ¢axtopos. [IpaBuno munumyma (K. Llnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBbI.

Abuorndeckue Qaktopsl. CBeT kKak skonorudeckuii pakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMUECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CurHanbHasi pojb cBeta. @oTonepuou3m.

Temneparypa kak sKkonoruueckuil ¢akrop. JlelicTBue Temieparypbl Ha OpraHU3MBIL.
[TolikuiioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.

BrnaxnocTs Kak skonorudeckuit (akrop. IIpucrnocobrmeHuss pacTeHHil K MOIIEPKaHUIO
BogHOoro Oamanca. Kmaccudukanus pacTeHuii 1Mo OTHOWIEHUIO K Boje. IIpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJHOI'O PEXKUMa.



Cpensl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, TOYBEHHAs, TIIyOWHHAs
MOJINOYBEHHAsA, BHYTpUOpTraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOCHHOCTH Cpel OOMTaHUs
opranu3MoB. [Ipucrocobiaenns OpraHu3MoB K KHU3HH B Pa3HbIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMbl. CYTOYHBIE U TOJUYHBIC PUTMBI.
[Tpucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH )KH3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xu3HeHHOH (Qopme. XKuzHennsie (GopMer
pacTeHMil: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHUE TpPaBbl, OJHOJIETHUE TpPAaBbI.
XKuzneHnele QGOpPMBI KUBOTHBIX: THIPOOMOHTBI, TE€OOHMOHTHI, a’3pOOMOHTHL. (COOCHHOCTH
CTpOEHHMS U 00pa3a >KU3HHU.

buotnueckne  ¢akroppl. Buasl OMOTHUECKHMX  B3aUMOJIEHCTBHIl:  KOHKYPEHLIHS,
XHUIIHUYECTBO, cUMOKO3 U ero ¢opMel. [lapazutusMm, koomnepanus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO, HaxjeOHuM4ecTBO). HeTpodpuueckue  B3aumopeucTBus  (TONMUYECKHE,
dbopuueckue, (pabpuyeckue). 3HaUeHHE OMOTUYECKUX B3aMMOJICUCTBUHN ISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie oouTanus. [IpuHIINIT KOHKYPEHTHOTO HCKJIFOUEHHUSI.

JdeMoHcTpauuu

Tabmuibl 1 cxeMmbl: «DKosornueckue (hakTopb», «CBETOBON CHEKTP», «IKOJOTUUECKUE
IPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», «TemIoKpOBHbIE )KMBOTHBIEY, «XO0JI0HOKPOBHbBIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aAJaNTallud XUBOTHBIX», «Cpeapl OOMTaHMSI OPraHu3MOBY,
«buonornyeckue putmMbl», « KuzHeHHsle Gopmbl pacTeHHI», «Ku3HeHHbIE (OPMBI KUBOTHBIXY,
«JKOCHCTEMA MIMPOKOIMCTBEHHOIO Jiecay, «DKOCHCTEMa XBOMHOrO Jieca», «llemu nmutaHus»,
«XumHau4ecTBoy, «Ilapasuruszmy», «Konkypennus», « Cumomnosy, «KomMeHcamuzm.

OGopynoBanue: repbapud pPacTeHUH M >KUBOTHBIX, MPHUCIOCOOJIECHHBIX K BIUSHUIO
pa3IUYHBIX  JKOJOTUYECKUX  (DaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIHMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIHMBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJUIEKIIMH TEIIOII00UBBIX, 3MMOCTOMKIX, MOPO30YCTOWYMBBIX PACTCHHUIA,
yyyella MTULl U 3Bepeil, repbapuu pacTeHui, OTHOCAIIMXCS K Turpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHSI JAHHBIX IPYIII, KOJUIEKIUU KUBOTHBIX, OOUTAIOIIKX B Pa3HBIX
cpenax, TrepOapud M KOJUIKIIMM pPAcTeHUH U JKUBOTHBIX, OOJaJalouIMX dYepTaMu
MPUCIOCOOICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHH JKW3HU, repOapuul U KOJIJICKIUU
pacTeHMii U KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (DOPM, KOJUIEKIIUH >KUBOTHBIX, YYaCTBYIOUINX B
Pa3TUYHBIX OMOTUYECKUX B3aMMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BrisBneHUE MPUCTOCOOICHHI OPraHU3MOB K BIIUSHUIO CBETA.

JlabopaTopHasi padora «BbisgBIeHHE MPHUCIOCOONEHUNH OPraHU3MOB K BIIHUSHUIO
TEMIIEPATYPbI».

JlabopaTopHasi padoTa «AHATOMHUYECKHE OCOOCHHOCTH pPACTCHUH M3 pPa3HBIX MECT
OOUTaHUS.

Tema 8. JxoJ10rust BUAOB U NMOMYJISIUN

DKOJOTHYECKHE XapaKTepUCTUKHU momymsiun. [lomymsimus kak Ouoioruyeckas cucreMa.
Ponib HEOTHOPOJAHOCTH cpenbl, (pU3MUecCKUX OapbepoB U OCOOEHHOCTEH OWOJIOTMM BUIOB B
(hopMUpOBaHUH MMPOCTPAHCTBEHHOMN CTPYKTYphI MONyJsiinid. OCHOBHBIE MOKA3aTeNN MOMYJISIIHN:
YHUCJIEHHOCTb, IIJIOTHOCTb, BO3pPAacTHAas M IOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTpALU.

DKoJioruueckas CTpykTypa mnonmyssiiuu. OLeHKa YHCICHHOCTH mnonyiasuuu. JluHamuka
MONYJISILUY U €€ peryiisiiuua. buoTnueckuil noTeHuuan nomyasinuu. MoaenupoBanue JMHAMUKH
nonyssuud. Kpuble pocta yucineHHocTd nomyisiuuu. Kpusble BbDkMBaHuUA. Perynsuus



YHUCICHHOCTH TOMYJSAHMA: poib (PAaKTOPOB, 3aBUCAIIMX W HE 3aBUCAMIUX OT IUIOTHOCTH.
DKojoru4eckue crpareruu BuaoB (r- u K-crparerun).

[lonatue 00 »sKomormyeckoil HHUmIE BuAa. MectooOuTanue. MHOromepHas MOJENb
skosornyeckord HumuM Jx.M. Xarunacona. Pa3mepsl 3xonorndeckoil Humu. I[loreHimansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynsuuil. Apeansl BUIOB. Buabsl M HMX KU3HEHHbIE CTpaTETUU.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH IOBEIEHUS U MWUIpaUuid KUBOTHBIX. buonoruueckue HHBa3UU
Yy>KEPOJHBIX BUJIOB.

JdeMoHcTpauuu

IToprper: Ix. M. XaTuynHCOH.

Tabmuis! ¥ cxeMbl: « DKOJIOTMYECKUE XapaKTePUCTUKU MOMyJsiuny, «IIpocTtpancTBeHHAs
CTpyKTypa mnomyisuun», «Bo3pactHple mnupamuasl mnomyiasuun», «CKOpPOCTh 3aceieHHs
MOBEPXHOCTH 3€MJIM Pa3IUYHBIMU OpraHudmMamm», «Mojenb skojornueckord Humm Jx. .
XaTuynHCOHAY.

O6opyoBanue: repoapun pacTeHUH, KOJUTCKITUH )KUBOTHBIX.

JladopaTopHas padora «IIpucrnocobienus ceMsH paCTeHUH K pacCeIeHUIO».

Tema 9. Jkos10rust coodECTB. IKOJIOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoreHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHM3MamMH B
OHOIIEHO3E.

OxocucremMa Kak oOTKpbITas cuctema (A. Jbx. Tencnum). DyHKUMOHAIBHBIE OJOKH
OpPraHU3MOB B 3KOCHUCTEME: MPOJYLEHThI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduoruueckue On0ku 3xocucTeM. [1oUBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcHOBHBIE [TOKA3aTENN IKOCUCTEMBI. bruoMacca 1 IpoayKuus. JKOJIOTHYECKUE TUPAMUIbI
yuces, 0MOMacChl U YHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBineHHbIC
3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykKieccud. [lepBUUHBIE U BTOPUYHBIE CYKIIECCUU U HX
NPUYMHBL. AHTPOIOT€HHBIE BO3JCUCTBUA Ha Ccykieccun. KimMakcHoe coOOOIIECTBO.
buopaznoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHbie 3KocUCTEMBL. DKOCUCmeEMbl 03Ep U peK. IDKocucmembl Mopeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneu, nyCmvlHb.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ArposkocucTemMa. ArpoueHo3. Pazmuuus Mexnay
AQHTPOIIOI€HHBIMU U PUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas duopa u dayHa.
CunaHTpomnuzanusi Tropojackoil  QayHsl. buonornueckoe ¥  XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aUMOAEHCTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponw xackaonoeo sagpgpexma u 6udos-30uguxamopos (Knouegvlx 6ud08) 8 PYHKUUOHUPOSAHUU
aKocucmem. IlepeHOC PHEPruM M BELIECTB MEXKIY CMEXHBIMH KOCHUCTEMAaMH. Y CTOMYHUBOCTH
OpPraHM3MOB, TMONYJSALIUH M D3KOCUCTEM B YCIOBHUAX €CTECTBEHHBIX W aAHTPONOIEHHBIX
BO3/ICHCTBUN.

Mexanusmol  6030elicmeus  3a2pA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL 3KOJIO2UHECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeToloIoruss MOHUTOPUHIa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX SKOCUCTEM.



JdeMoHcTpanuu

[Toptper: A. Jlx. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OMOIIEHO3a», « IKOCUCTEMA IIHPOKOIMCTBEHHOTO JIECay,
«OKocucTeMa XBOMHOro Jjeca», «QDyHKIMOHAJIbHBIE TPYIIBI OPraHU3MOB B OSKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucteme», «llenm mnwuraHus (macTOWIHAs, JETPUTHAN)»,
«IKoJoTUYEeCKasi MUPaMHUIA YUCE», « IKOJIOTHUECKas MUpaMuaa OMOMACChD, « IKOJOTHYECKas
nupamuia 3Heprun», «O0pasosanue 6onoray, «llepBuunas cykueccus», «BoccraHoBieHue eca
mocJe moxkapa», « JKocucreMa 03epa», « ArporeHo3y», « KpyroBopor BemecTB 1 MOTOK YHEPTUH B
arporueHose», «IIpumepsr ypooskocucTem.

OO6opynoBanue: repbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesia TTHIl U 3BEpeH,
repOapuy KyJIbTypHBIX U JUKOPACTYIIUX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuuyeckas padora «l3yuenne n onncanme ypO0oIKOCHCTEMBI».

JlabopaTopHas padora «l3ydyenue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

IKCeKypeust «IKCKypcHsl B TUIIUYHBIA OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKYpeusi «IKCKYPCHsI B arpOdIKOCHCTEMY (Ha TI0JIE HITH B TETUIMIHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodaabHast IKOCHCTEMA

buocdepa — obmemnanerapnas o6onouka 3emiid, TZie CYIIECTBYET WM CYIIECTBOBaja
KW3HB. PasBuTHe npencraBienuii o onocdepe B Tpyaax . 3rocca. Yuenue B. U. BepHaackoro o
ounochepe. O6mactu 6uocheps! u e€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero PyHKITUH.

3aK0OHOMEpPHOCTH cymecTBoBaHus Onocdeprl. OcobeHHOCTH OMocdephbl Kak TII00ATBHON
skocucTteMbl. JluHamuueckoe paBHOBecue B  Ouochepe. KpyroBopoTbl Bemects u
OMOre0OXMMHUYECKHUE ITUKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTh OuOChepsl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHJIpA, XBOWHBIE
Jieca, CMeIllaHHble U MIUPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHBI, yCThIHU, TPOIIUYECKHE Jieca,
BbICOKOTOpbs. Kiumar, pacTutenabHbIid ¥ )KUBOTHBIH MUpP O0MOMOB cymin.CTpyKTypa U (YHKIIHS
YKUBBIX CCTEM, OLIEHKA UX PECypCHOro MoTeHIHana u OnocepHbIxX GyHKITHIA.

JdemoHcTpauuu

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

Tabmumet u cxemsl: «I'eochepsr 3emmm», «KpyroBopot azora B npupoae», «Kpyrosopor
yriepoaa B mpupoje», «KpyroBopor kuciaopoaa B mpupoje», «KpyroBopot Bojbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cylmy, «Knumaruueckue nosica 3eminy, « Tynapay, «Taiiray, «CMenaHHbINA
necy, «lllupokonucTBenHslil necy, «Ctenby, «CaBanHay, «IlycThiHg», « Tponudeckuii aecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesioBek M OKpy:Kamomias cpeaa

DKoJIoTHYecKHe KpHU3UChl M HX TpHUuHBL. BosneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyUIHOM cpenibl. OXpaHa Bo3ayXa. 3arpsizHeHHe BoIHOU cpeabl. OXpaHa BOAHBIX
pecypcoB. Pazpymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHne kimmara.

AHTpOIIOreHHOE BO3/I€HCTBHE HAa PAaCTUTEIbHBIN U dKUBOTHBIA MUp. OXpaHa pacTUTEIHLHOTO
u KMBOTHOro mupa. OCHOBHBIE NPUHIMIIBI OXpaHbl Hpupoabl. Kpacuele knuru. Ocobo
oxpansiemble nnpupoansie Teppuropun (OOIIT). boranudeckue caapl 1 300JI0THUYECKUE TTAPKH.

OCHOBHBIE TPUHLUIBI YCTOMYMBOI'O Pa3BUTHUS YeNIOBEUECTBA U MPHUPOJIbL. ParroHansHoe
NPUPOJIOIIONB30BAaHUE U COXpaHEHHEe OHMOoNornyeckoro paszHooOpasust 3emun. OOmue
3aKOHOMEPHOCTH TJI00TBHBIX KOJOTMUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpH3uca
U €ro BepOSITHBIE MOCIEICTBHSL.



Pa3BuTHEe METOMOB MOHHTOPHHIA pAa3BUTHUS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemuvie ucciedosanusi nepexooa K pecypcocbepeearowell. U KOHKYPEHMOCNOCOOHOU
sHepeemuxke. buonozcuueckoe paznoobpaszue u ouopecypcol. Hayuonanvnvle ungpopmayuonuvie
cucmemvl, obecneuusaowue O00CMyn K UHGOpMayuu No COCMOAHUIO OMOENbHbIX BU008 U
akocucmem. OCHOBbI IKOpeadburumayuy IKOCUCMeM U cnocooo8 6opbObLL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus MoOpckux u HazeMHbIX IKOCUCTEM.

JdeMoHcTpanuu
Tabmuuet w  cxembl: «3arps3HeHue atMmochepbl», «3arps3HeHue THIPOChEpsD»,

«3arpsi3HeHue nouBb», «llapHukoBslii 3hdexr», «Ocobo oxpaHsieMble IPUPOIHBIE TEPPUTOPUNY,

«Mogenu yrpaBIisieMOro MUPay.
Ob6opynoBanue: Gpororpaguu OXpaHseMbIX paCTeHUN 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit

®enepaunn, KpacHOW KHUTH PErHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'TA
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYyYarOIUMUCS
IIPOrpaMM CpeHEro oOIIero 00pa3oBaHus: TMYHOCTHBIE, METAPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pPe3yJIbTaTOB OCBOCHHUS MPOTPaMMBbl MO OWOJIOTHH BBIJICIICHBI
CIIEQYIOIIME  COCTABIIAIOIIME: OCO3HAHME  OOYYAlOIIMMMCS  POCCHICKOM  IpakaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH M CaMOOIPEAEICHHUIO,
Haluyue momusayuu K OOy4deHHIO OHOJIOTUH, yenenanpasieHnoe paszsumue BHYTPEHHHUX
yOEKJIEeHUHM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJUIMI pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOLIMXCSl PYKOBOJCTBOBATHCS B
CBOEM  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKamMH, MPHUCYIIMMH  CHUCTEME
Oouonorudyeckoro  oOpa3oBaHUs, Haluyue  HNPABOCO3HAHUSA  DKOJOTUYECKOW  KyJIbTYpBI,
cnocobHoCmu CMagumy 1€ U CTPOUTH )KU3HEHHbIE TUTaHBI.

JIndHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMBbl 10 OMOJIOTUU OCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCHHUTATEIbHOM JESITENbHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH W JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MMPUHATHIMU B
oOmiecTBe NpaBWJIaMU M HOPMAaMH TOBEJIEHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS M CaMOPa3BUTHsI, Pa3BUTHsI BHYTPEHHEUN MO3WLMH JIMYHOCTH, ATPUOTH3MA U
YB@XKEHUS K 3aKOHY M IPABOINOPSAKY, YEJIOBEKY TpyJa M CTapuIeMy IOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOWIIEHHS K  KyJbTYpHOMY  HAacleAui0 W TPaJulUsM
MHOTOHAIIMOHAILHOTO Hapojaa Poccuiickoi Denepanun, NpUpoe U OKPYKAIOIIEH cpeie.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mnpeamMera «buomorus» IT0IKHBI OTpaxkarh
TOTOBHOCTh M CIHOCOOHOCTH O0y4arolUXCsl PYKOBOACTBOBATHCA COPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHEHTaluil, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOro  OOIlecTBa,
pacuIMpeHre >KM3HEHHOI'O OIbITa U OMbITA JEATENbHOCTH B IPOLIECCE PEaTU3alid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3ULMU  OOydYaromerocs Kak akTHBHOTO H
OTBETCTBEHHOT'0 4WJIEHA POCCUICKOro O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB M O0O0S3aHHOCTEH, yBaXCHHE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U TO3HABATENIbHBIX 33124, BHITIOTHEHUH OMOIOTHYECKHX AKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNIATh COOCTBEHHYIO IO3MLMI0 [0 OTHOLIEHHIO K SBJICHUAM
COBPEMEHHOM KU3HU U OOBACHATH €€;

yMEHHE YYHUThIBaTh B  CBOMX  JEHCTBUSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMH yOEKACHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U COLIUATHHBIM
I0JIOKEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIleCCE COBMECTHOTO BBIMOJHEHUS Y4YeOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a7ay, YBaXKUTEJIBHOTO OTHOILIEHHUS K MHEHHIO
OIIIOHEHTOB MPU 00CYKJIEHHH CITIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUICKON TPKIAHCKON HJICHTHYHOCTH, MMATPHOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iniepex PoauHONM, roplocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOI SI3bIK U KYJIBTYPY, IPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAILHOTO HapoJia Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K TPUPOAHOMY HACTIEAUIO U MAMITHUKAM MIPUPO/IBI, TOCTIKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMs 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB NPUPOABI, B JKU3HU YeEJIOBEKa U
COBPEMEHHOT0 00I11ECTBA;

ujenHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO Hapoja;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OIEHHWBATh CUTYAITUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy TIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MPUHATUSA HEHHOCTEN CEMEMHOM KM3HU B COOTBETCTBUU € TpaauUMAMuU HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUII;

IMOHMMAHHE SYMOIMOHAIBHOI'O BO3/IEHCTBUS )KMUBOU MIPUPOJIBI U €€ HIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIISATH
KauecTBa TBOPYECKOM JIUYHOCTH;

5) ¢usuyeckoro BocCHUTAHUA, (OPMHUPOBAHMS  KYJLTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHHe U peaju3allus 3I0pOBOro u 6e3omacHoro odpasza >kM3HH (310pOBOE MUTAHUE,
COOJIO/ICHHE TUTUEHUYECKUX IMPaBUJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHSATHH U OTIbIXA,
perymsipHas (¢u3MyecKkas aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUSI K COOCTBEHHOMY (DU3UYECKOMY M TICUXUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IIEHHOCTH MpaBWI WHIUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalLUsIX, YIPOKAIOUIUX 3J0POBBIO U )KU3HU JTOJCH;

OCO3HaHHE TMOCIEACTBUI M HENpPUSATUS BPEIHBIX MPHUBBIUEK (yMOTpeOJICHUS aTKOTOJs,
HapKOTUKOB, KYpEeHHSI);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTH K TPYAy, OCO3HAHHUE [IEHHOCTU MacTepCTBa, TPYI0It00ue;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTMUYECKOM M COLMATIbHON HAaNPaBJI€HHOCTH,

CHOCOOHOCTH MHUIIMUPOBATD, TUIAHUPOBATH M CAMOCTOSITENILHO BBITIONHAT TAKYIO ESTEIbHOCTD;

HMHTEpEC K Pa3IuyHbIM cdepaM NpodeccHuOHAIBHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP OyayIiei nmpodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCel
KU3HU;

7) 3K0J10rH4eCKOr0 BOCIIUTAHUSA

IKOJIOTMUYECKH I[EJIeCO00pa3HOe OTHOIICHNE K MPUPOAE KaK UCTOUYHHUKY >KU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBaHHS;



MOBBIIICHUE YPOBHS SKOJOTHYECKOW KyJBTYpBI: NMPUOOPETEHHE OIbITA IJIAHWPOBAHUS
MOCTYTIKOB U OIICHKH UX BO3MOXHBIX MOCIIEICTBUH U1l OKPYKAIOIIEH Cpe/bl;

OCO3HAHME TJIO00ATBPHOIO XapaKTepa AKOJIOTMYECKUX NpoOieM M MyTed HX pelieHHs;

CIOCOOHOCTH MCIIONB30BaTh NpHoOpeTacMble MPH U3yUYCHUH OMOJIOTUM 3HAHUSA M YMEHUS
IpHU pEeUuIeHHH TPoOJIeM, CBS3aHHBIX C PAlMOHATBHBIM IPHPOJIONONBE30BaHHEM (COOIIOAeHNE
MpaBHUJI MOBENEHUS B TNPUPOAE, HANPABICHHBIX HA COXPAaHEHHE DPAaBHOBECHS B JKOCHCTEMaAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOC(hephl);

aKTUBHOE HENpPUATHE ACHUCTBHMA, NMPHUHOCSIIUX BpEA OKPYXKArOIIEeH MPHUPOJHON Ccpere,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUATHBIE SKOJIOTUYECKUE MOCIEICTBHS MPEATPHHUMAEMBIX
JNEUCTBHN U NMPEJOTBPAILAT HUX;

HAIMYAE PAa3BUTOTO DSKOJOTMYECKOTO MBIIIICHNS, JKOJIOTHYECKOH KYJBTYpHI, OIBITA
NEATETBbHOCTH  OKOJIOTUYECKOM  HANpaBIIEHHOCTH, YMEHHsS pPyKOBOJACTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHMKATUBHOW W COIHAIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH 3KOJIOTMYECKOW HAIIPaBJIECHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUSA:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOW IPAaKTHKHA, OCHOBAHHOTO HAa JHAJOTe KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3IKOBOM M YATATEIILCKOW KYJIBTYpBI KaK CPEICTBA B3aUMOJICHCTBHUS
MEXIy JIIOJbMU U TIO3HAHUS MUPA;

MMOHUMaHHE CHeMUKN OMOJOTHHM KaK HAayKH, OCO3HaHHS €€ poiid B (HOPMHUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS], CO3/IaHUU 1IEJIOCTHOTO MPEACTaBIECHUSI 00 OKpyKarolieM
MHpEe KaK O €IUHCTBE NPUPOJIbI, 4YeIOBeKa U O0OIllecTBa, B IO3HAHUU TNPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHeHHs IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTHM U COBPEMEHHOW HUBMIM3AIMH: 00eCIeUeHHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX
peuath pecypcHble IpobieMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA IMyTel BBIXOJA U3 TII00AIbHBIX
9KOJIOTMYECKUX MpoOsieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAllHOHAIBHOMY
HCIOJIb30BAHUIO MPUPOIAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJOTMYECKHX 3HAHHWM B ENSIX MOBBIIICHUS OOLICH
KyJbTYpbl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHAJIbHOMN
rPaMOTHOCTH O0y4aromuxcs, GopMUpPyEeMOil Py U3yueHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB TO3HAHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BAaTh IONydyaeMble 3HAHUS MJIs aHalu3a U OOBACHEHUs SBJICHHI
OKpY’KaloIllero Mupa ¥ MPOUCXOIANIMX B HEM H3MEHEHHH, yMEHHUE JenaTb OOOCHOBAaHHBIC
3aKJIIOUEHUS] HAa OCHOBE HAYYHBIX (AKTOB M UMEIOUIMXCA MaHHBIX C LEJbI0 TMOJTYYSHHS
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO MCIIONIb30BaTh OHOJOrMUYECKHE 3HAHMS JUIl pelleHUs
Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIHIX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO JAeSITENFHOCTh HHAWBHUIyallbHO U B TPYTIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNIyY€HHIO HOBBIX 3HAaHWW MO OWOIOTMHM B COOTBETCTBUU C IKU3HEHHBIMU
OTPeOHOCTAMMU.

METANPEIMETHBIE PE3YJIbTATbBI



MertanpeaMeTHble pe3yibTaThl OCBOCHHS y4yeOHOro mpeaMera «BHOJOTHs BKIIOYAIOT:
3HaYMMble JUIA  (OPMHUPOBAHHMSA MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEKIAMCUUIUIMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHaYYHbIE TIOHITHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOW KapTHHBI MHpa
u CH@III/I(i)I/IKy MCTOAOB ITO3HAaHM, NCIIOJB3YCMbIX B CCTCCTBCHHBIX HayKax (BCHICCTBO, SHEprus,
SIBIICHUE, IPOLIECC, CUCTEMa, HAy4yHbIH (aKT, NPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, WCCIICOBAHKE, HAOIIOJICHUE, M3MEPCHHEe, JKCIEPUMEHT W JIPYTHE); YHUBEpCATbHBIC
yueOHbIe NIeiicTBUs (ITO3HABATENbHBIC, KOMMYHUKATHBHBIE, PETyJIATUBHBIC), 00ECIICUNBAIOIINE
(dbopMupoBanre (YHKIIMOHATHHOW T'PAMOTHOCTH W COITMAIBHON KOMIICTCHIIMH OOYYarOIINXCS;
CTIIOCOOHOCTH oOyJaronuxcs UCIIOJIb30BATh OCBOCHHBIC MEX TUCIIUTUTHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA U YHHMBEpCalbHble yueOHbIE IEMCTBUS B IO3HABATEIbHOM H
COLIMAJIBHOW MTPAKTHKE.

B pesynpraTe wu3ydeHuss OMOJOTHMM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHus Yy
oOyyarorerocss OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIC y4eOHBIE NEHCTBUS,
KOMMYHHUKAaTHUBHBIC YHHUBEPCAJIBHBIC yqe6HLIe HeﬁCTBHH, PETrYJISATUBHBIC YHUBCPCAJILHBIC
y‘-Ie6HI)Ie )Iel\/’ICTBI/Iﬂ, COBMCCTHAA ACATCIBbHOCTBD.

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETr0o OOIero oOpa3oBaHUs
JOJIDKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMl/l MO3HaBaTCJIbHBIMU )]eﬁCTBHHMH:

1) 6a3oBble JJornYecKue AeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBAaTh M aKTyalU3UpoOBaTh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOECHUU 3HAHUM MPUEMBI JIOTHYECKOT'0 MBIIILJICHUS (aHAIN3a, CUHTE3a,
CpaBHEHHUA, KiIaccupUKauu, OOOOIIEHUS), PACKPBIBATh CMBICT OWOJIOTHYCCKUX TOHSATHI
(BBLIEATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMU HOHATUSIMU);

ONpeAeNsATh UEeNH JAeATEIbHOCTH, 3aJaBas MapaMeTpbl MU KPUTEPUM HUX JIOCTHKEHUS,
COOTHOCHUTH Pe3yJIbTaThl JESITEIHOCTH C TOCTABICHHBIMU LEISIMH;

HCIOJIb30BaTh OHOJOTHYECKHE TMOHATUS s OObsICHEHHs] (PAKTOB M SBIICHUH >KHUBOMN
MIPUPOJIBI;

CTPOUTD JIOTHUECKUE PACCYXKACHUS (UHIYKTUBHBIE, 1€ TyKTUBHBIE, 10 AHAJIOTUH ), BBISBIISATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBIICHUAX, (POPMYIUPOBATH BBHIBOABI U
3aKJIIOUCHUS;

MIPUMEHATh CXEMHO-MOJICTIbHBIE CPEJICTBA AJIsl MPEICTAaBIICHUSI CYIIECTBEHHBIX CBSI3eH U
OTHOIICHWI B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI PasHOro poja,
BBISIBIICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IJIaH PEUICHHUs MPOOIEMBbI ¢ YUYETOM aHalM3a UMEIOIINXCS MaTepHalIbHBIX
Y HEMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAEATEIHHOCTb, OIICHHBATH COOTBETCTBHE PE3YJIbTATOB IIENISAM,
OILICHUBATh PUCKHU MOCIEACTBUI NESITENbHOCTH;

KOOPJMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX pEATbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUJICHHE IPH PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a3oBble HCCJIEI0BATEILCKHE IeHCTBUS:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENIbCKON M MPOEKTHON NIESATEIBHOCTH, HABBIKAMU
paspelieHus mpoodieM, CTOCOOHOCTHI0O U TOTOBHOCTBHIO K CaMOCTOSITEIHHOMY TMOHMCKY METOJIOB
peHICHHUA MPAKTUYCCKUX 3aaa4, MIPUMCHCHUTIO PA3JIMYHBIX MCTOAOB IMO3HAHUS



WCIOJIb30BAaTh Pa3lIMYHbIE BUIBI JIEATEIBHOCTH TIO IOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B YYCOHBIX CHUTYalHsX, B TOM YHCIIe MPH
CO3/IaHUU YUEOHBIX U COIMAILHBIX TIPOCKTOB;

(hopMUpOBaTh HAYYHBIM THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSMH ¥ METOJIaMU;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIHHON MEATEIHHOCTH U
KU3HCHHBIX CUTYaITUsX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3UM M aKTyaJlU3WpPOBAaTh 3ajady, BBIJIBUTATH
TUMOTE3y e€ pelIeHs, HAXOUTh apTyMEHTHI JIJIS JIOKa3aTeIhCTBA CBOMX YTBEPXKIACHUM, 33/1aBATh
MapaMeTpsl U KPUTSPUN PEIICHHUS;

aQHAJIM3UPOBATH IMOTYYCHHBIE B XO/€ PEIICHUS 3a/1a9H Pe3yIbTaThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH TPHOOPETEHHBIN OITBIT,

OCYIIECTBIIATH IIEJICHANPABIICHHBIN TOMCK TIEPEHOCa CPEIACTB M CHOCOOOB NIEHCTBHSA B
poECCHOHATIBHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHWSA B  ITIO3HABATCIBHYID W  MPAKTHYECKYIO  00JIaCTH
KU3HECATCILHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TpeJJiaraTh OPUTHHAJBHBIC IOJXOJbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3a/1a4H, JO0MYCKAIOIINEe albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMauH (TEKCTE y4eOHOTro mocoOwus,
Hay4YHO-TIOMYJISIPHON JIUTepaType, OMOIOrMUECKUX CIOBapsX M CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX
0a3ax naHHbBIX, B VIHTepHeTe), aHamM3MpoBaTh WH(OpPMAIMIO Pa3TUYHBIX BUIOB H (opm
MIpe/ICTaBJICHMS], KPUTUYECKHU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3alpockl M NPUMEHATH pPa3IMYHBIE METOAbl IMPH TOUCKE U OTOOpE
O6uonoruueckoi nHGopMauu, He0OX0IMMOM /1715 BHITIOJIHEHUS! yUeOHbIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOIb30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMY MpEACTaBICHHUS OHOIOrHYECKOi
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHUIIbI, PUCYHKHU U IPYTOE);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B KauyecTBE cpeAcTBa Ipu paboTre ¢ OMOIOTHYecKOn
uHpopManuen: NPUMEHATh XUMHUYECKUe, (pU3nueckue U MaTeMaTUYeCKUe 3HAKH U CHMBOJIBI,
¢dbopmynbl, abOpeBHATypy, HOMEHKIATypy, HCIIOJIb30BaTh M MPEoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BIIQJIETh HAaBBIKAMU pACIO3HABaHMS M 3alUThl HH(opmanuu, WHGOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU A€ CTBUSIMU:

1) oOmenne:

OCYIIECTBIISATh KOMMYHHKAIIMH BO BceX cepax »KU3HU, aKTUBHO Y4acTBOBATH B JTUAJIOTE
WM TUCKYCCHM TIO CYIIECTBY OOCYXHaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3hIBATH
CY)KICHHsI OTHOCUTEIIbHO BBITIONIHEHUS TMIpeajaraeéMoil 3aladyd, Y4YUTHIBAaTb HMHTEPEChl U
COTJIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB TUAJIOTA UITU TUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHHS, MOHWMATh 3HAYEHHE COIMATBHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIHid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;



BJIAJICTh PA3JIMYHBIMHU crocoOamMu OOIIEHUS W B3aUMOJCHUCTBUS, NMOHUMATh HAaMEPEHUS
JPYTUX JIO/ICH, TPOSIBIIATh YBAXUTEIBHOE OTHOLICHHE K COOECEJHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBATh CBOM BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMsI C MCIOJB30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas1 1eSITeJIbHOCTD:

[IOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYLIECTBA KOMAHAHON U MHJIMBUIYaJIbHOW pabOThI IpH
pemeHnn OMOoIOrHYecKoi Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MTPUMEHEHHS TPYTITOBBIX
(dhopM B3aMMOJEHCTBUS MPH PEIICHUH YIeOHOH 3a/1a4H;

BBIOMpPATh TEMAaTHUKy U METOJIbl COBMECTHBIX IEHCTBUN C Y4ETOM OOLIMX HHTEPECOB M
BO3MOKHOCTEN KaKJIOTO WIEHA KOJIJIEKTHBA;

MPUHUMATh L€ COBMECTHOW JESTEeIbHOCTH, OpPraHWU30BBIBATH U KOOPAMHHPOBATH
JENCTBHS 110 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpelesaTh POIU ¢ YUETOM MHEHUI
Y4aCTHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa M KaKJIOTO Y4aCTHHUKA KOMaH/bl B OOLIUIl pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE€ NMPOEKTHI, OLEHUBATh WJEH C MO3UIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIIATh IMO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PAa3IUYHBIX CHUTYalMsX,
IIPOSIBJISITH TBOPUECTBO U BOOOPAXKEHHE, ObITh MHULIMATUBHBIM.

OgyajeHHe YHHBEPCAJbHBIMHU PEryITHBHBIMH eHCTBUSIMU:

1) camoopranuszanms:

UCIOJIb30BaTh OUOJOTMYECKUE 3HAHUSA JUISI BBUBJIECHUS MPOOJEM M HMX PpEIICHUS B
AKHU3HEHHBIX U Y4EOHBIX CUTyalMsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKAax IO OTHOLICHUIO K JKMBOM IPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpYKarOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENIBHYIO JIESATEIbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJayd B OOpa30BaTENbHOM JAEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTaBIIATh IJIaH pelieHHs NpoOieMbl ¢ y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKU y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMUPOBAHHIO M MPOSIBICHUIO HIMPOKON 3PYAUILIUN B pa3HbIX 00JIACTSIX
3HaHUH, MOCTOSIHHO MOBBILIATh CBOW 00pa3oBaTeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAaMOKOHTPOJIB:

JlaBaTh OLIEHKY HOBBIM CHUTyallWsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTbH, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIaJIeTh HAaBBIKAMU MO3HABATENHbHOM pe(IeKCHN KaK OCO3HAHUS COBEpIIAeMbIX JeHCTBHN
U MBICTIMTEBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPUEMBI pedaekcun
JUIsl OLIEHKU CUTYyalllH, BBIOOpa BEPHOT'O peIlIeHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHMMAThH PELIEHUS M0 UX CHIKEHUIO;

IIPUHUMAaTh MOTHBBI U ApIYMEHTBI JPYTUX MIPU aHATIU3€ PE3YJIbTAaTOB AESATEIbHOCTH;



3) npuHsiTHE Ce0s M APYIUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IIPU aHAIU3€E PE3ysIbTaTOB JAESATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPaABO JAPYrUX HA OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP C IMO3ULIMHU IPYTOro YeIOBEKa.
HNPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHBIC pe3ysIbTaThl OCBOCHHS COJEpKaHWs ydeOHoro mpemmera «bumomorus» Ha
yrIyOn€HHOM ypOBHE OPHEHTHPOBAHBI Ha o0ecrieueHne mpopuIbHOr0 00y4eHUsT 00yJaromIUXCsI
O6uonorur. OHU BKJIIOYAIOT: crienuduyeckue st OMOJI0TUY Hay4HbIe 3HAHUSI, YMEHHUS U CIIOCOOBI
JCHCTBUI TIO OCBOCHUIO, MHTEPIPETAIIMA ¥ TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JCSITEILHOCTH TIO
MOJIYYCHUIO HOBBIX 3HAHUH M WX MPUMEHEHHUIO B PA3JIMIHBIX YYCOHBIX, a TAKXKE B PEATBHBIX
KU3HEHHBIX CHTyaIusaX. [IpenMeTHbIe pe3yIbTaThl MPEICTABICHBI IO T'0JIaM U3YYCHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO penmeTa «buosnorus» B 10 knacce n0IKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUIA O MECTE M POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAyK, B
(hOpMHPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TTO3HAHUH 3aKOHOB IPUPOIBI U PEIICHUN
poOJIeM parMOHAIEHOTO MTPUPOIONOIB30BAHMS, O BKJIAIe POCCUICKUX U 3apyOeKHBIX yUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
OMOJIOrMYeCcKHe TEPMHMHBI M TOHSTHUS (KU3Hb, KIETKa, OpPraHu3M, MeTaboyn3M, TOMeocTas,
caMOperyJIsiius, CaMOBOCIPOU3BECHHE, HACIEICTBEHHOCTh, NU3MEHUUBOCTb, POCT U Pa3BUTHUE),
ouonornueckne Teopun (kieroyHas teopust T. IlIBanna, M. Illnetinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o menTpax
MHOT000pa3usi U MPOUCXOXKJIEHUSI KYJIbTYPHBIX PAcTEHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHUS, PACIEIUICHUs, YUCTOThI TaMeT, He3aBUCUMOTro HacienoBanus . Mennens,
TOMOJIOTHUECKUX PAJOB B HaciencTBeHHOM wu3menuunBoctd H. WM. BaBuioBa), nmpuHIMIBI
(KOMITIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMHU HAYyYHOTO MO3HAHUS, UCIOJIB3YEMBbIX B OMOJOTHYECKUX
HCCIIEIOBaHMX KUBBIX 00BbEKTOB (ONKMCaHUE, U3MEepEeHUe, HAOII0AeHHE, SKCIIEPUMEHT);

yYMEHHE BBIJENATH CYIIECTBEHHBIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHcIie OakTepuii, TpubOB, pacTEHHIA,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAaHOB U CUCTEM OPTraHOB PACTEHUI, KUBOTHBIX, YEIOBEKa,
MIPOLIECCOB KU3HECITENbHOCTH, TPOTEKAIOIIUX B OPraHu3Max pacTeHUIA, >)KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIECCOB: 0OMEHA BEIIECTB (METa00IM3M), PEBPAILICHUS YHEPTHUH, OPOKESHHUS,
aBTOTPO(PHOr0 U TeTepOTPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a K XEMOCHHTE3a, MUT03a, Mei03a,
raMeToreHesa, sMOpuoreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYATbHOTO Pa3BUTHUS OpraHuM3Ma (OHTOTEHEe3a), B3aMMOJCWUCTBHUS TE€HOB, TE€TEepPO3HCa,
HCKYCCTBEHHOI'0 0TOOpa;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXK]y OpPTraHOMJAMHU KJIETKH M HX (YHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIHUSIMH, MEXIY OpraHaMu U CUCTEMaMU OPTaHOB y
pacTeHMii, >KMBOTHBIX M YEJOBEKAa W WX (QYHKIHUSIMH, MEKIy CHCTEMaMH OpPraHOB M HUX
GYHKIUSAMU, MEXKIy dTanmaMud oOMEeHa BEIIeCTB, dTalmaMH KJIETOYHOTO IMKJIA M KU3HEHHBIX
IMKJIOB OPTaHW3MOB, JTalmaMd AMOPHUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(eHoTHIIOM U (pakTOpaMu cpe/ibl OOUTaHMS;



YMEHHUE BBISBISATh OTJIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHCIIE PACTCHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HUCIOIb30BaTh COOTBETCTBYIOUINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIISATH IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKTY
MCCIIeyeMbIMU OMOJOTMYECKHMMH TPOLIECCAMH M SIBJICHUSMHU, JeJaTh BBIBOJABI U MPOTHO3BI Ha
OCHOBAHUU TOJYyYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U IMPaKTUYECKHE padOThl, cOOMIOIaTh IpaBUia IMPU
pabote ¢ yueOHbIM U 1a00OpPaTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIJIBUTATh THUIOTE3bl, MPOBEPITh HMX HKCIIEPUMEHTAIBLHBIMU CpEICTBaMH,
(dhopMynupys Liedb UCCIEI0BaHUs, aHATU3UPOBATh NIOJyUEHHBIE PE3YJIbTaThl U I€TaTh BHIBObI;

YMEHHE y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEIHCKOW PabOTe MO OMOJIOTHH, SKOJOTHUA U
MEJUIMHE, MPOBOAMMOIN Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, W IyOJUYHO MPEACTaBIAThH
MIOJIyYE€HHBIE pe3ysIbTaThl HA YYEHUUECKUX KOH(DEPEHIIMSIX;

YMEHHUE OLIEHUBATh ITUUYECKUE aCTIEKThl COBPEMEHHBIX HCCIIeI0BaHUI B 001acTH OHOJIOTHI
U MEIULIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE H3MEHEHHE
re€HOMa U CO3/IaHue TPAHCT€HHBIX OPTaHNU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIN BHIOODP Oynyiiel mpodeccuoHanbHOM e TENbHOCTH B
o0nactu OMOJIOTUH, MEUIHBI, OMOTEXHOJIOT M, BETEPUHAPUH, CEIbCKOT0 X0341CTBa, MUIIEBON
MIPOMBIIIJIEHHOCTH, YTIyOJIsATh TO3HABATENbHbIM HHTEpEC, HAPaBJIECHHBIH HAa OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJ0IDKEHUE OMOJIOTHYECKOT0 00pa30BaHusl B OpraHU3aIUsIX
cpenHero mpodecCHOHATLHOTO M BBICIIIEr0 00pa30BaHUsI.

[IpeameTHBIC pe3yIbTaTHI OCBOCHUS YyueOHOTO npeameTa «buonorus» B 11 knacce nOHKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MeCTe M POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(hopMUPOBaHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOABI U PELICHUU SKOJIOTHYECKHX MPOOJIEM UeIOBEUYECTBA, a TaKXKE B PEIICHUU BOIPOCOB
PaIOHATBHOT O PUPOIOIOIB30BAHUS, U B POPMUPOBAHUH LICHHOCTHOT'O OTHOILICHUS K IPUPOJIE,
oOIIeCTBY, YEIOBEKY, O BKJIAQJ€ POCCUMCKHX M 3apyOeKHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE
OHOJIOTHH;

yMEHHE BIAJETh CUCTEeMON OMOIIOTMYECKUX 3HAHUN, KOTOPAsl BKJIIOUAET OMpPENETICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOIIOJATAIOMIUX OHOJOTHYECKHMX TEPMUHOB W TOHATHHA (BHI,
aKocucTeMa, Ouocdepa), Owomornyeckue Teopun (dBoyorMOoHHaAs Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBoitonuu), yueHus (A. H. CepepuoBa — 0 HmyTAX U HAIpPaBICHUSAX
ssomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro papHoBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactBa K. M. bspa), npaBuna (Mmunumyma O. JluGuxa,
HKOJIOTUYECKOM MUpaMUbl 3HEpruu), runoressl (runoresa «mupa PHK» V. I'unbepra);

YyMEHUE BJIAJE€Th OCHOBHBIMM METOAAMH HAy4YHOTO II03HAHMS, HCIOIb3YEMBIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB W OSKOCHCTEM (OMHUCaHME, H3MEpEHUE,
HaOo/IeHNe, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS M OIIEHKH aHTPOMOTEeHHBIX M3MEHEHHH B
MIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OHUOreOLIEHO30B, 3KOCHCTEM H
ouocdepsl, CTaOMIM3UPYIOIIETO, JBMXKYILIETO M Pa3phIBAIOLIETO €CTECTBEHHOro O0TOO0pa,
QJTIOTIATPUYECKOTO ¥ CUMIIATPUYECKOTO BU000pA30BaHUs, BIUSHUS JABIKYIIUX CHJ DBOJIOLIUN
Ha TreHO(OH] MOMYJISIIUHU, MPUCIIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeaoBaHUs
HaIpaBJIEHUH HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U IIOTOKA SHEPTHH B SKOCUCTEMAX;



YMEHHE YCTaHABIMBATH B3aMMOCBSI3H MEXTy MTPOIIECCAMH BOJIIOLINH, ABIKYIIIUMHU CHUITAMU
AQHTPOTIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX JKOCHUCTEM M TPHUCIOCOONCHUSIMH K HUM
OpPTraHU3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH KUBBIX CHUCTEM, TPUCIIOCOOIIEHHOCTh BUIOB
K cpelne obutaHusi, aOMOTHUYECKHMX U OUOTHYECKUX KOMIIOHEHTOB HKOCHCTEM, B3aUMOCBS3EH
OpPraHMU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BATh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHICCKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY JIJIl JIOKa3aTelIbCTBA POJCTBA OPTraHMU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYyIII,
B3aMMOCBSI3U OPTaHU3MOB W CpeIbl OOMTAHUS, €IMHCTBA YEJIOBEYECKUX pac, HEOOXOIUMOCTH
COXPAaHEHUST MHOT000pa3wsi BUIOB M DKOCHCTEM KaK YCIIOBUS COCYIISCTBOBAHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a49H, BBISBIIATH IPUIMHHO-CIICICTBEHHBIC CBS3H MEXKTY
HCCIIeTyeMBIMU OMOJIOTHYECKUMU TPOIIECCAMU ¥ SIBIICHUSMHU, JIeJaTh BBIBOJBI W IPOTHO3BI Ha
OCHOBaHUH TIOJyYEHHBIX PE3YJIBTATOB;

YMEHHUE BBINOJHATH JIAOOpaTOpHbIE U MPaKTUYECKHE pabOThl, cOOMI0IaTh MpaBUa MPH
pabote ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHHEM;

YMEHHUE BBIJBUTATh THIIOTE3bI, MPOBEPATh HX OSKCICPUMEHTAIBHBIMU CpEICTBAMH,
hopmynupys 1eNTb UCCIEOBaHUs, aHATM3UPOBATH MOTYYEHHBIE PE3YJIbTAThI U JIeJaTh BEIBOBI;

YMEHHE y4YacTBOBAaTh B y4eOHO-HCCIICIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJIOTHU H
MEIUIIMHE, TPOBOANMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, W IyOJWYHO MPEACTABIAThH
MOJIy4E€HHBIE Pe3ybTaThl HA YYEHUUECKUX KOH(DEPEHIIHSIX;

yMEHHE OLEHHBaTh THUIOTE3bl W TEOPHUH O TMPOUCXOXKJIECHUU JKU3HHM, 4YellOBEeKa U
YeJI0OBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M croco0ax MNpeaoTBpalieHHs] TII00aIbHBIX
W3MEHEHU B buocdepe;

yMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp Oyymiel mpodecCuoHaIbHOM e TeIbHOCTH B
o0nacTu OMOJOTUH, SKOJIOTHH, IPUPOIONOIB30BaHUS, MEIULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AHCTBA, MUIIEBOI MPOMBIILIEHHOCTH, YIIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HalPaBIIEHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH Mpodeccun U MpoI0JIKEHHUE
Ouonoruueckoro oOpa3oBaHHUs B OPraHU3alUAX CPEAHEro Mpo(ecCHOHATBHOTO M BBICIIETO
o0Opa3oBaHHs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Ipaktuy | (UHppoOBLIE)
/i HaumenoBanue pa3aejioB U TEM NPOrpaMMbl Bceer KOHTpOJIl)HBIe eCKHe oﬁpasoBaTe.anble
0 padoThI
padoThbI PeCYpPChI
1 buonorus kak Hayka
2 JKuBBIEe CUCTEMBI M UX U3YYECHUE 2 1
3 buonorus kneTku 2
4 X¥UMHU4YEcKasi OpraHu3anus KIeTKN 10 2
5 Crpoenue v pyHKIHMU KIETKU 8
6 OOMeH BelecTB U MPEBPAIllCHHE SHEPTUHU B KIIETKE 9 4
7 HacnencrBennas nadopManus u peannsanus e€ B KJIETKe 9
8 JKU3HEHHEBIN UK KIIETKHA 6 1 2
9 CrtpoeHue u PyHKIIUH OpraHU3MOB 17 3
10 PazmHoXeHue 1 pa3BUTHE OPraHU3MOB 8
1 ['eneTnka — HayKa 0 HaclIEeICTBEHHOCTH U U3BMEHUYNBOCTH ) |
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 2
14 I'eneruka yenoseka 3 1
15 Cenexuus OpraHu3MoB 4 3
16 buoTtexHonorus u cHHTeTUYECKast OHOJIOTHS 4 1 1
17 PeszepBHoe Bpemst 1 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHue pa3/iesioB H TeEM MPOrPpaMMbl Koutposibheie | [IpakTHueckue (undposrre)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 3apoXxACHUE U PA3BUTHE IBOJTIOIIMOHHBIX 4
MPEACTABICHUI B OMOJIOTHH
2 MukposBosronus 1 €€ pe3yabTaThbl 14 2
3 Makpo3BoJIIOLIUS U €€ pe3yJIbTaThl 6
4 [TpoucxoxaeHne u pa3BUTHE )KU3HU HA 3eMIie 15 1.5
5 [IpoucxoxaeHne yeaoBeKka — aHTPOITOT€HE3 10 1
DKOJIOrusl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY>Karolleu cpeaou
Opraau3Mebl ¥ cpejia OOUTaHUS 1.5
DKOJIOTHSI BUJIOB U TTOMYJISIITUINA 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — rmodanbHas s3xkocucTema
11 Yenosek 1 OKpy»xaromias cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




INOYPOYHOE IVTAHUPOBAHMUE
10 KUIIACC

KoaunuyecTBo 4acoB

Kon Jlar
IIpak
Ne TPOJa a
THYEC JyiekTpoHHBbIE IU(POBBIE 00pa30oBaTeIbHbIE
n/ Tema ypoxka Bcer | BHBI u3y4
KHe pecypcsl
n 0 e eHH
padot
pabo |
bl
ThI
b
1 WOIIOTHA Xax KOMIUICKCHA HayKa H Kak 9acTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OOIIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JXKuBble cucTeMbl U UX CBOMCTBA 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0Oh2BgbjUJ
index=1 pp=1AQB
3 YpoBHEBasE OpraHU3aIMS KUBBIX CUCTEM 1
nu . .
4 CTOPHA OTKPEITHA H HIYHEHUA IJIETRH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopus
MeToab1 MOJIEKYJIIPHOM M KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabota «3y4yeHrne MeTo0B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHOU OnoJioruu (Xxpomarorpadusi, 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anektpodopes, AuddepeHuanbHoe index=4 pp=1AQB
uentpudyruposanue, [1LP)»
https://www.youtube.com/watch?v=151V-fy1KLc
6 XUMHUYECKUH COCTaB KIETKU 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=1AQB
M .
7 MHCPAVILHBIC BEMCOTRA KICTRH, 1t 1 https://resh.edu.ru/subject/lesson/5397/

OuoJoruueckas POJib



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 BeIecTBa KIETKH — OCJKH.

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

8 JlaGopatopuas padora «Obuapyere emkos ¢ list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjUJ
MTOMOIIBI0 KAYECTBECHHBIX PEAKITI» . .
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzY ECKQ

9 CoiicTBa, K1accupuKanys ¥ QyHKIUN OSIKOB list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

10 Opramueckie BemECTBA KINETKH — YIIeBOME! https://www.youtube.com/watch?v=nQkH60OAzrIw
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb

11 Opranuyeckue BeIecTBa KJIETKU — JIMITUbI . . : .

Y list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjUJ
index=10 pp=1AQB
Hyxneunossie kuciorsl. JJHK u PHK.
12 JlaGopatopuas pabora «Hccnenoparne https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KUCIIOT, BBIZICTICHHBIX M3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoerne u pymkumn AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
nykineozunrpudocdarsr (HTD)
Cexpenmposatie JTHK. MeTos! reHOMUKII https://www.youtube.com/watch?v=BD_60WhZv{
14 IPAHCKDHIITOMHKI, HPOTEOMHKIA ’ A list=PLgqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
’ index=11 pp=iAQB
Mertoabl CTpYKTypHOU OHOJIOTUU
15 CamocrosarenbHas padota Ne 1 "Xumuueckuii
cocTaB KIIETKU'"(TecT)
16 Tumns! knetok. [Ipokapuornyeckas 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

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[IpakTtuyeckas pabota «/3yueHne CBOWCTB
KJIETOYHOW MEMOpaHbBI»

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

18

[ToBepxXHOCTHBIN anmapar KIeTK!

19

HememOpaHHBIE OpraHOUIBI KIETKU

20

HOJ'IyaBTOHOMHI)IG OpraHOMU bl KJICTKH:
MUTOXOHJIpUH, Tu1acTuibl. JlabopatopHas padota
«HccrnenoBanue mia3Moin3a 1 IeTia3MoIin3a B
PACTUTCIIBHBIX KIICTKAaX)

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

21

Crpoenue u pyHKINHU apa

22

OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «M3yueHne NBIKEHUS
LUTOIJIa3MbI B PACTUTENbHBIX KIETKaX»

23

CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopatopHas padota «3ydeHnue
CTPOEHHMSI KJIIETOK Pa3IMYHBIX OPraHU3MOBY»
CamocrostensHas padota Ne 2 "Ctpoenue u
(yHKIIMH OPraHOUIOB KIETKH"

24

ACCHUMMIISIIHS U TUCCUMUISIIHSI — J[BE CTOPOHBI
MeTabonmu3ma. TUrbl 0OMEHa BEIIECTB.
JlabopartopHas pabota «3yueHnue
KaTaJIMTUYECKOM aKTUBHOCTH (PepPMEHTOB (Ha
MpUMepe aMUIIa3bl MM KaTajas3bl)»

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

25

DepMEHTAaTUBHBIN XapaKTep peakiuil
KJIETOYHOro MeTabonusMma. JlabopatopHas pabota
«M3ydyeHune pepMEeHTaTUBHOIO PACIIEIIICHUS
MEPOKCHJIAa BOJIOPOJIa B PACTUTENIBHBIX U
KUBOTHBIX KIJIETKaX)



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

26 benku-akTuBaTOpHI ¥ OEITKU-MHTHOUTOPHI
27 ABTOTpO(HBIH THIT 0OMEHA BEIIECTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopras padota «CpaBHEeHHE
POIecCOB (POTOCHHTE3A U XEMOCHHTE3a)»
AHaspoOHbIe Opranu3Mbl. Buasl OpoxeHusl.
30 JlaboparopHas pabora «CpaBHEHHE TTPOIIECCOB
OpOKEHUS U JABIXaAHUSD
31 AA9PODHEIC OPraHN3MbL. ITAIIbI SHEPrETHHECKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
1 DHeprusg MeMOpPaHHOTO TPAJAUEHTA IPOTOHOB.
Cunre3 AT®: pabora npoToHHON ATd-cuHTa3bI
33 Peakuyu MmatpuyHOro cuHTEe3a
34 Tpanckpunius — Marpuusbiid cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancusmus u e€ 3Tarnbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposanie aminokucior. Pos pibocos s https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anys reHoMa y MpoKapruoT B SyKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouekyiispHbIE MEXaHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocTosTenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB ¥ 3Hepruu”

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%BEF%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

Bupycsl — BHeKiIeTOUHBIE ()OPMBI )KU3HU U

39 oOnuratHele napa3utsl. [IpakTuyeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3/1aHne MOJIeITH BHPYCa»
40 BprCHBUIe 38007ICBAHNA HENOBEKA, KUBOTHIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHHiA
41 HanorexHosornu B OMOJIOTMY Y MEQULIHE
42 JKU3HEHHBIH UK KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunslii cunate3 JJHK
Xpomocomsl. JTabopaTopHas padota «M3ydenue https://www.voutube.?onﬂwatch?V:-kTFSeSI(.iJA
4 XPOMOCOM Ha TOTOBBIX MHUKPOTIpEIIapaTax» ?1StZPLCIU6VI?VRDL101TLCXCIB1RZ2JOh2qu]UJ
index=13 pp=1AQB
45 JleneHue KICTKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaprokuHe3 U IUTOKUHES.
46 JlabopatopHas pabota «Habmtonenne Murosa B
KJIETKaX KOHYMKa KOpPeIIKa JyKa (Ha TOTOBBIX
MHKpOIIpernapaTax)»
Pery AL AKH3HEHHOTO LKA KIETOK https://www.Voutube.COI.n/watch?V.quGhESOXf:L
47 KonrponsHas paGora Ne 1 "Knerxa" W 11st=PLqU6YDVRpu01TLeXclB1RZ2J O0h2BgbjUJ
index=12 pp=1AQB
48 OpraHusm Kak eIMHOE LeJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabora

«3ydyeHue TkaHel pacCTCHUN»



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/

Tkanu )XKUBOTHBIX U YenoBeka. JlabopaTopHas

50 . 1

pabota «/3y4yeHre TKaHEH KUBOTHBIX)

Opransel. Cucremsl opranos. JlaboparopHas
51 pabora «3y4eHne opraHoB [BETKOBOTO 1

pacTeHHsD
52 Ormopa Tena opraHu3MoB 1
53 JIB>KEeHME OpraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Intanue opraHn3mMoB 1
55 [TuTanue MO3BOHOYHBIX KHBOTHBIX. |

[MummeBapuTeapHas cUCTEMA YeIoBeKa
56 JIpIxaHue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue TMMO3BOHOYHBIX JKMBOTHBIX U YeJIOBEKa 1

https://resh.edu.ru/subject/lesson/2489/
58 TparcnopT BelecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 Kpopetiochas CHCTEMa [103BOHOHBIX KHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/

U YeloBeKa
60 Brinenenue y opranu3zmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NmMmyHHas cuctema yenoBeka 1
63 PazgpaxkumocTh 1 peryisiuusi y OpraHu3MoB 1
64 :Ziii?;iiﬂoﬁgfiuf;i;;(I;OKpHHHaﬂ 1 https://resh.edu.ru/subject/lesson/2458/
65 ®opMbI pa3MHOKEHUS OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 ITonoBoe pa3zMHOXeEHUE 1
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

'amerorenes. OOpa3oBaHuE M Pa3BUTHE TIOJIOBBIX
kietok. Jlabopatopuas padora «M3yuenue
CTPOCHUS ITOJOBBIX KJICTOK Ha IOTOBBIX
MUKpOIIpenapaTax»

69

WNHuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT'CHE3

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

70

3axiagKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX
JIUCTKOB

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

71

Pocrt u pazButue xxuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap01151meﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

72

PasMHOXeHME U pa3BUTHE PACTEHUI.
JlabopatopHas padora «CTpoeHHE OpraHOB
Pa3MHOKEHUS BBICHINX pacTeHui» KU3HEeHHbIE
nuKIIBl pacteHuit. CamocTosiTenbHas pabota No
4"Pa3MHOXEHHE U pa3BUTHE OPraHU3MOB"

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

73

HcTopust cTaHOBNIEHUS U PAa3BUTHUS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI T€HETUKH.
JlaGopaTopHas pabota «/[po3oduna kak 00bEeKT
TCHETUYECKUX MCCIICIOBAHMID

75

3aKOHOMEPHOCTH HACJIEN0BAaHUS IIPU3HAKOB.
Monorubpunnoe ckpeuuBanue. IIpaktuaeckas
pabota "U3yueHue pe3yibTaToB
MOHOTHOPUHOTO CKpEIUBaHUs Y Jpo30(uis"

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

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,[[HOFO
CKpCUINMBaHUA

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/

AHnanuzupyroulee ckpeuuBanue. Hernonnoe

77 1
JOMUHUPOBAHHE
JurubpunHoe ckpeuruBanue. [Ipakruaeckas
78 pabota «/3yueHue pe3yiabTaToB JUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y IPO30(DUIBD)
79 LMTONIOrHECKHE OCHOBEI AHTHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Perenne 3amaq mo reHeTuKe
80 CuermieHHOE HaclieIoBaHHE TPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH 1
82 I'eneTnka moima 1
83 T'enoTHn Kak 11eJI0CTHAA CHCTEMA 1
['eHeTHMUECKMIT KOHTPOJIb PA3BUTHS PACTEHUH,
84 >KUBOTHEIX U 4yelioBeKka Pemnienue 3amad mo 1
TeHETHKE.
&5 N3meHnunBOCTh IpU3HAKOB. BHIbI NI3MEHUNBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MoaudukannoHHass U3MEHYUBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuannoHHBIN psiT ¥ BapuallMOHHAs KPUBas.
JlabopatopHas padora «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYuBOCTH. [locTpoeHHe BapualmoHHOTO
pslla 1 BapuallMOHHOU KPUBOM»
88 Penorumiiecias H3MEHHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOnHaTHBHAS U3MEHUYUBOCTD
MyTannoHHas ©3MEHUYUBOCTh. [IpakTnyeckas
89 pabota «MyTaruu y 1po30¢puiibl (Ha FOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpernapaTax)»



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/

3aKOHOMepHOCTI/I MYTAllMOHHOI'O ITpo1ecca.

90
DONUTeHEeTHKA U STTUTCHOMHKA

91 Peneriia enopera. lparritieckas pil60Ta https://resh.edu.ru/subject/lesson/3653/
«CocraBieHe U aHAIHA3 POIOCIOBHOM

92 MeTo 16l METUITUHCKOW TeHETHKHU https://resh.edu.ru/subject/lesson/3653/
3HaueHNEe MEUIIMHCKON TCHETUKH B

93 MIPEIOTBPANIECHUH U JICYCHUN TCeHETHICCKUX
3a00JIeBaHUI YeJIOBeKa. CaMOCTOsTENbHAs paboTa
Ne 5 "T'enetuka"
OcHoBHbl€e NOHATHUSA cenekuuu. JlabopaTopHas

94 pabota «/3yueHue copToB KyJIbTypPHBIX https://resh.edu.ru/subject/lesson/3861/
PacTeHHIA W TIOPO/T JIOMAIITHAX KUBOTHBIX)
MeTtonpl cenekinoHHo# padoThl. JlabopaTopHas

95 pabota «/3yueHne MeTo0B CEJICKITUN https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JLOCTIOKEHI CeNCKILMH PACTCHHH 1 )KHBOTHVB - https://resh.edu.ru/subject/lesson/3861/
[Tpaktuyeckas padora «[IpuBHuBKa pacTeHUI»

97 CoxpaHeHue, U3y4YeHHE U UCIIOJIb30BaHUE
TCHETUYECKUX PECYPCOB
buoTexHo0rHs Kak HayKa U OTPAacib

98 npousBojicTBa. [IpakTuueckas pabota «3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM

99 OcHoBHbIE HaMpPaBIEHUS CHHTETUYECKON
ouonorun

100 | XpomocoMHas U reHHasi HHKEHEPHUS

101 MenunuHckue 6norexHonoruu KonrponpHas

pabota Ne 2 "T'enetuka u cenexkuus"



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/
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PesepHblit ypok. [loBTOpenue, o600menue,
cucremaru3arus 3HaHui Mtorosas padora 3a 1 1

kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3

30
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Tema ypoka
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DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OpononnonHas teopust Y. Jlapsuna

JIBYOKyIIME CHITBI 3BOJIIOIMHU BUIOB 110 Y. [lapBuny

Bbopnba 3a cymiecTBoBaHME, €CTECTBEHHBIN  HCKYCCTBEHHBIM 0TOOD

(DOpMI/IpOBaHI/IC CHHTETUYECKOM TEOPHH 3BOJTIOIHNU

OTansl 9BOJIIOITMOHHOI'O ITponecca: MUKPOIBOJIIONUA U MAKPO3BOJJIIOIHA

AN N BV N~

HOHy.]'IHI_[I/IH — JJICMCHTAapHasd ¢IMHUIA 9BOJIIOLIUN

—t | | o | | e [

3akoH reHeruyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.
JIabopaTtopHas paboTta «BrisBleHnE N3MEHYHUBOCTH y 0COOEH OJTHOTO
BHUJIa»

0.5

OneMeHTapHble (HaKTOPHI 3BOTIOLUN

D¢ ekt ocHoBaTens. IPPeKT OyTHIIOUHOTO TOPIIBIIIKA

10

Murpauuu. M3omsumu nomynauuii: reorpapudeckasi, OnoJoruueckas




11 EctecTBeHHBII 0TOOp — HANPABISAIOMUN (aKTOP 3BOTIOLUN 1

12 ITosoBoit 0TOOP 1
[Tprcoco0IeHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 JlabopatopHas pabora «3ydenne apomop}o30B U HANOAIATITAIINHN Y 1 0.5
pacTEHUN U KUBOTHBIX»
[Ipumeps! npucnocodaeHnil y oprann3mMoB: MOp(OIOrHiecKue,

14 ¢uznonoruueckue, OMOXUMHUECKUe, noBeneH4yeckue. Jlaboparopnas | 0.5
pabota «IIpucnocoGneHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS
1IETIECO00Pa3HOCTHY

15 Bun, ero xpurepun u ctpyktypa. JJaboparopuas pabora «CpaBHeHUE | 0.5
BHJIOB 110 MOP(OJIOTHUECKOMY KPUTEPHIO) ’

16 CrpykTypa BHa 1

17 BunoobpazoBanue kak pe3yiabTaT MUKPOIBOJIOIHH 1

18 CBs3b MUKPOIBOIIOLMH U STUIAEMUOTIOTUA 1

19 Makposostonus. [TaneoHToornuyeckue MeTo bl U3y4eHHs HBOTIOLNI 1

20 buoreorpaduyueckue MeTOIbI M3yYESHHSI IBOJIOIUH 1

)1 OMOpPHOIOrMYECKHUEe U CPABHUTEITHEHO-MOP(OIOTrHUECKUE METOIbI 1
W3YYEeHHUSI SBOTIOIUI

” MonekynspHO-reHeTHUeCKre, OMOXUMHUYECKHUE U MAaTEeMAaTUYECKUE 1
METO/Ibl H3yUYEHUS IBOIIOLUU

23 OO61re 3aKOHOMEPHOCTH BOJTIOIUH 1

24 AnantuBHas paauaiusa. HepaBHOMEPHOCTh TEMITOB 3BOJIIOIUU 1

25 Hayunble runoTe3pl NporCcXoxKACHUS )KU3HU Ha 3eMJie 1

26 JloHayuyHble PEACTaBICHUS O 3aPOKACHUM KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOH IBOIIOLIMHI 1

28 I'unoressl 3apOXkKACHUS JKU3HU 1




Uctopus 3emmu u MmeTob1 €€ n3ydenus. JlabopatopHas pabota

29 «/3ydyeHne u onucanne NCKOMaeMbIX OCTATKOB IPEBHUX OPraHU3MOBY 1 0-5

30 HavanpHble 3Tansl opraHMuecKoil 3BOIOLUN 1

31 DBOJTIOIHS 3YKApUOT 1
OcHOBHBIE 3Tarbl IBOJIIOIUHU pacTUTEIbHOTO Mupa. [IpakTrueckas

32 pabota «3yyeHne 0coOEHHOCTEH CTPOCHHS paCTEHUN Pa3HbIX 1 0.5
OTJIETIOBY

33 OcCHOBHBIE 3Tallbl 3BOJIOIMH KUBOTHOTO MHpa 1

14 DBoJtonus )KUBOTHBIX. [IpakTuueckas padbora «3ydenue | 0.5
0COOEHHOCTEH CTPOEHHUS MMO3BOHOYHBIX JKHBOTHBIX) ’

35 Pa3BuTHe *u3HU Ha 3emiie 10 3paM U nepuoiaMm 1

36 MaccoBble BBIMUPAHHS — YKOJIOTHUECKHE KPU3UCHI MPOIILIOTO 1

37 CoBpeMeHHBIN IKOJIOTHIECKUN KPU3HC, €r0 0COOCHHOCTH 1

38 CoBpemMeHHas cucTemMa OpraHu4ecKoro mpoInioro 1

39 OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI OPraHU3MOB 1

40 AHTPOIOJOTUS — HayKa O YEJIOBEKE 1

41 Pa3BuTure npeacTaBieH O IPOUCXOXKICHUU YEIOBEKa 1
MecTo yenoBeka B CUCTEME OpraHuueckoro mupa. Jlaboparopuas

42 pabota «M3ydyeHne ocOOEHHOCTEH CTPOCHHUSI CKelleTa YeloBeKa, 1 0.5
CBSI3aHHBIX C TIPSIMOXOXKICHUEM»

43 JIBMKyILIME CUIIBI aHTPOIIOTr€HE3a 1

44 CooTHomIeHne OMOJOTUYECKUX U COIUANBHBIX (DAKTOPOB B 1
aHTPOIIOT€HE3E

45 OcCHOBHBIE CTaIUU aHTPOIIOTEHE3A 1

46 [Tasneorenerrka u najeoOreHOMHKa 1

47 DBOJIIOLMS COBPEMEHHOT'O YEJIOBEKA 1




Yenoseueckue pacel. [Ipaktuueckas padota «M3ydueHue sK0IOrH4ecKux

48 . 1 0.5
ajanTanui 4eJIoBeKay

49 MexaucuuImHapHble METOAbI aHTPOITOJIOT MU 1

50 3apoxICHUE U Pa3BUTHE IKOJIOTHHI 1

51 Mertoab! 3xonioruu. JlaboparopHas padora «M3yuenue meTonoB | 0.5
9KOJIOTMYECKUX UCCIIEI0OBAaHUI

52 3HayeHne SKOJOTMYECKUX 3HAHUH JJId YeI0BEKa 1

53 Dkonorudeckue GpakTopbl 1
Abunornyeckue GakTopsl. CBET KaK 3KOJOTUYECKUI pakTop.

54 JlabopaTopHas pabota «BrIsiBIeHNE TPUCTIOCOOICHNI OPTaHU3MOB K 1 0.5
BIIUSIHUIO CBETa»
Abunornyeckue gaktopsl. Temneparypa Kak 3KOJIOru4eckuid paxrop.

55 JlabopaTtopHas paboTta «BrIsiBIIeHHE TPUCTIOCOOIEHUN OPraHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATYPhI»
AbGuoTtnueckue (hakTopsl. BIaKHOCTh Kak AKOJIOTHYECKUH (hakTop.

56 JlaGopaTopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUN U3 1 0.5
Pa3HbIX MECT OOUTAHUSD

57 Cpensl 0OMTaHUsI OpraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 JKusneHnHsie GOpMbI OPraHu3MOB 1

60 buotnueckue dakTopsl 1

61 3HaueHne OMOTUYECKUX B3aUMOJICHCTBHI U1 CYIIECTBOBAHUS 1
OpPTraHU3MOB B cpeJie 0OUTaHUs

62 DKOJIOrM4eCcKHe XapaKTEPUCTUKH MOMYJIALUN 1

63 OcCHOBHBIE NTOKa3aTeNH MOMYJISLNUN: YUCIEHHOCTh, INIOTHOCTb, 1

BO3pacCTHAd 1 MOJIOBAsA CTPYKTYpa




OcHOBHBIE [T0OKa3aTEIH MOIMYJIALUN: POXKIAEMOCTb, IPUPOCT, TEMII

64 pocTta, CMEPTHOCTb, MUTPALIUU !

65 DKOJ0ru4ecKas CTpyKTypa HOIyJIsIUU 1

66 JluHaMuKa MOIyJIALUU U €€ peryJsuus 1

67 Kpussle pocta uncnennocty nonyssanuu. Kpusele BBKMBaHUSA 1

68 Dxonoruueckas Humia Buja. Jlaboparopnas padota «IIpucnocobnenus | 0.5
CEMSIH paCTEeHUH K pacCeICHUIO»

69 Bun xak cucrema nomymsiuit 1

70 3aKOHOMEPHOCTH MOBEJIEHUS U MUTPALIUi 5KUBOTHBIX 1

71 Co001116CTBO OpPraHN3MOB — OHOIIEHO3 1

72 DKocHucTeMa Kak OTKphITasi CUCTEMA 1

73 KpyroBopoT BemecTB 1 MOTOK YHEPTUN B SKOCUCTEME 1

74 OcHOBHBIE OKA3aTEIN Y3KOCUCTEMBI 1

75 DKOJIOTUYECKUE TUPAMUIbI 1

76 N3menenus cooOIecTB — CyKIeCCUu 1

77 [IpupoaHbie F3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMBI MOPE |
1 OKEaHOB

78 [IpupoaHbIie 3KOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTEIEH, MTyCThIHb 1

79 AHTpPOIOTr€HHbIE SKOCUCTEMBI 1

20 Ypboskocucremsl. [Ipaktuueckas paborta «3ydyenue u onrcanue 1 0.5
ypOOIKOCUCTEMBI» '

21 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBHIA 1
OpPraHU3MOB B JKOCHCTEMAX
MexaHn3MBbl BO3JEHCTBUS 3arpsA3HEHUN Pa3HbIX THIIOB Ha

82 cyOOpraHM3MEeHHOM, OpPraHU3MEHHOM, TONMYJISILIMOHHOM H 1

9KOCHCTEMHOM YPOBHSIX




83 buocdepa — obmierutanerapaast 060049ka 3eMiu 1
84 Yuenue B. . Bepuaackoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHHS OHOChEpHI 1
86 KpyroBopoTs! BelecTB 1 OMOre0OXUMHUUECKHE IIUKITBI 1
87 3oHanpHOCTH OHOchepbl. OCHOBHBIC OMOMBI CYIIIH 1
88 YcroitunBocTh Ouochepsl 1
89 DKOJIOrM4eCKHe KPU3HUCHI U UX TPUUHMHBI 1
90 BozaeiictBue uenoBeka Ha 6uochepy 1
91 AHTpPONIOr€HHOE BO3/CMCTBIE HA PACTUTEIBHBIN 1 )KUBOTHBIA MUP 1
92 OxpaHa npupoiet 1
93 OCHOBHBIE PUHITUITB YCTOMYHNBOTO PAa3BUTHSI YEIIOBEYECTBA U i
MIPUPOABI
94 PanmonanbHOE MpUPOIONOIB30BAHUE U COXPAHEHUE OMOJIOTUYECKOTO 1
pazHooOpaszus 3eMiun
95 O6061eHne o Teme « MUKPOIBOIONHS U €€ pe3ysIbTaThD) 1
96 O6061eHue o Teme «Makpo3BOMIONHS U €€ Pe3yIbTaTh» 1
97 O6006menue o reme «IIporcxokaeHne u pa3BUTHE )KU3HU HA 3eMJIe 1
98 O6006menue o reme «IIporcxokaeHne YeaoBeKa — aHTPOIIOTESHE3) 1
99 O600611eHre 0 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOLIECHUSIX 1
OpPraHU3MOB»
100 O6006menue Mo reme «OpraHu3Mbl B cpefa OOUTaHUSD» 1
101 O60061IeHne o TeMe «DKOJOTHUS BUIOB U MOMYJIISIUI 1
102 | O6o6uenue no teme «brocdepa — rmodanpHas 3KocHcTEMa 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

102

7.5




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonorndyeckue cucreMsl u nporiecchl, 10 kimace/ Tepemor A.B., IlerpocoBa P.A., O0miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«1OL] MHEMO3U1HA»

Tepemon A.B., IlerpocoBa P.A. buonorus. buonorudeckue cuctemsl u mpoteccsl. 10 kimacc. M.- Muemosuna 2022

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

* MULTIMEDIA — nogaepxka kypca «Oo01mas 61o1orus»;

» JTaboparopust KIIETKA; Meroanueckue matepuainbl: COOpHUK HOPMATUBHBIX TOKyMeHTOB. buonorus /Coct. 3.J1. Auenpos, A. T'.,
ApxkanseB. — M.: [lpoda, 2010

Cnucok JIuTepaTypbl 1JIsl YHUTeNs:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonbIioi cripaBOYHHK )11 IIKOJIBHUKOB W TIOCTYIAIOIKX B BY3bl. — M.: [Ipoda,
2011
2 bonrosa U. B. CoopHuk 3amau no OOmieit Ononoruu Asis NOCTyHaromux B By3bl. — M.: «OHuKC 21Bex» «Mup u obpazoBanue», 20123 Koznosa
T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 knacesl. CipaBounoe nocodue. — M.: Ipoda, 2010

JlonoJiHUTeIbHAS JTUTEPATYPA ISl YYUTEJIsI:

1 Anacracosa JLII. O0mias 6uonorus. Jlunakrudeckue marepuansl. — M.: Bentana-I'pag, 2010.- 240c.

3 Usanosa T. B. COopHUK 3agaHmii 0 0011el OMONOTHH: TOCO0He IS yJaluxcsi 001eoopa3oBar.



yupexaenuii /T.B. IBanoBa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Kosnosa T.A. Konocor C.H. /lunakTrueckre KapTOUKHU-3aIaHus 110 0011ei ononorun. — M.

Wznarensckuit lom «I'enmxepy, 2012 — 96¢.

* JJaboparopus 'EHETHUKA; « JlabopaTopus SKOCUCTEMBI;

HNurtepuer-pecypceni: Caiitel B UnTepHeT:

* www.bio.1september.ru — razera «buonorusy - npuinoxenue kK «1 ceHTI0ps»;

* www.bio.nature.ru — Hay4HbI€ HOBOCTH OMOJIOTHH;

* www.edios.ru — DU0¢ — IEHTP AUCTAHIIMOHHOTO 00pa30BaHMS;

» www.km.ru/education - yueOHBIC MaTepuaibl U ciaoBapu Ha caite «Kupumt u Medoamit
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Anpeca caittoB B MTHTEPHETE
www.bio. Iseptember.ru - razera «buosorusy - npuioxenue K «1 ceHTI0ps»
www.bio.nature.ru - Hay4Hble HOBOCTU OMOJIOTUHU
www.edios.ru - DHI0C - HeHTP AUCTAaHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - YueOHble MaTepHalibl ¥ cI0Bapu Ha caiire «Kupwin u
Medoauit» http://school-collection.edu.ru Enunas komnexkus nudpoBbix 00pazoBaTeIbHbIX

pecypcos. http://window.edu.ru/ Enunoe okHO gocTyna kK 00pa3oBaTebHBIM 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 — [Ipuposa: HallMOHAIBHBIN MTOPTAI.

http://obi.img.ras.ru — ba3za 3Hanuii mo OMogOruK YenoBeka. Y4eOHUK MO MOJIEKYJIISPHOM
OHMOJIOTMH YeJIOBEeKa, OMOXUMUM, (PU3UOJIOTUH, TCHHON U OCITKOBOW WHKCHEPHUH.
http://www.zoomax.ru — 300JIOTHSI: Y€JIOBEK U JIOMAITHUE KHBOTHBIC.

http://www.fipi.ru — @enepanbHbIii HHCTUTYT MEIarorHYeCKUX U3MEPEHUM


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