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MHNOACHUTEJIbHAS 3AIINCKA

[Tporpamma mo yde6HOMY Tipenmety "buonorus" (nanee - OMoIOTHS) HA YPOBHE CPEIHETO
obrmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 No 273-03
«O06 obpazoBanuu B Poccuiickoit @enepannm»y, @I'OC COO, Konnenmwmw mnpenoiaBaHus
ydeOHoro npeaMera «brosorus» 1 OCHOBHBIX MONOXKEHHH (perepanbHoi paboyeil mporpaMmbl
BOCITUTAHMUSL.

VYueOubii npeamer «bronorus» yriayonéuHoro ypoHs usydenus (10—11 kimaccer) siBisercs
OJIHUM U3 KOMIIOHEHTOB INpeAMETHOI obsactu «EcrecTBeHHO-HayuHble npeaMeTb». CoriacHo

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

YPOBHE, SABJISIOTCS cIocoOoM nuddepennuaniiu o0ydeHus: Ha YpOBHE CPEAHETO 00IIero
o0Opa3oBaHMs U MPHU3BaHbl 00ECIIEUUTh MPEEMCTBEHHOCTh MEXKYy OCHOBHBIM OOIUM, CPEIHUM
o01uM, cpeHUM NMPoGeCCHOHANTBHBIM U BBICIIMM OOpa3oBaHHEM. B TO ke BpeMs KaxIbld uU3
9TUX Y4E€OHBIX TPEIMETOB JOKEH OBITh OPHUEHTHPOBAH HA IPUOPUTETHOE pEIICHHE
o0pa3oBaTeNbHbIX, BOCIUTATENbHBIX U PAa3BUBAIOLIUX 3a/la4, CBS3aHHBIX C IpodopueHTanuei
oOyyaronuxcs U CTUMYJIMPOBAaHUEM HHTeEpeca K KOHKPETHOH 00JacTh HayyHOrO 3HAHUSA,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITUHOM, SKOJIOTHEH, TICUXOJIOTHEHN, CTIOPTOM MJTH BOSHHBIM JIETIOM.
[Iporpamma mo yue6nomy npeamety "buonorus" gaét npencraBieHne o MEIH U 3a7a9ax
u3ydyeHus yaeOHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE, ONpeAenseT 00s3aTenbHoe

(MHBapHaHTHOE) MPEIMETHOE CO/IEpPKaHNe, €ro CTPYKTYPUPOBaHUE O pa3fiesiaM U TemMawm,
pacnpeziesieHue Mo KjlaccaMm, peKOMEHAYET MOCIeI0BaTeIbHOCTh U3YUYeHHs y4eOHOro MaTepualia

C y4€TOM MEXMIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKK y4eOHOTo mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOywaronuxcs. B mporpamMMe mo OHMOJIOTHH peaTu30BaH MPHUHITUT

MMPEEMCTBEHHOCTH C M3yYCHHEM OHMOJIOTMM HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS,
Onarofaps ueMy IpocMaTpUBAETCs HAMPABICHHOCTh Ha MOCIEAYIOLIee pa3BUTHE OUOIOTMYECKUX
3HAaHWW, OPUEHTHPOBAHHBIX Ha (OPMHpPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,

9KOJIOTMYECKOTO MBIIIEHUS, MIPEICTaBICHUA O 310pOBOM oOpa3e KM3HU, Ha BOCIIUTAHUE
OepeKHOr0 OTHOIICHMS K OKpY Karolleil mpupoHoi cpene. B mporpaMme mo OMOIOTHU Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTo mpeamera «buonorus» B peanmzanuu tpedoBanuii @I'OC
COO «k mnaHupyeMbIM JTMYHOCTHBIM, METAPEAMETHBIM U PEMETHBIM pe3yJibTaTaM 00y4eHUs U
B (hOpMHpPOBAHUM OCHOBHBIX BUJOB YU€OHO-TIO3HABATEIHHON NEATEIHHOCTH OOYYarOIIUXCS IO
OCBOGHHUIO COJIEpP)KaHUA OMOJIOTHYECKOr0 00pa3oBaHUs HA YPOBHE CpelHEro ooOuiero
oOpa3oBaHHs.

VYueOHsblii npeamer «buonorus» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHMs 3aBEPIIACT
Ouonoruueckoe o0pa3oBaHUEe B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHHE U YIIIyOJIeHUE 3HAHUMA
00y4aronuxcs o )KUBOM MPUPO/JIE, OCHOBAX MOJIEKYJISIPHON U KJIETOYHOU OUOJIOTUH, YMOPHOIIOTUU
U OUONIOTUM Pa3BUTHs, TEHETUKU, CENEKIUH, OMOTEXHOJOTHH, 3BOJIOIUOHHOIO YYECHHS U
9KOJIOTHH.

Nzyuenne yue6HOTO npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHEHTHPOBAHO Ha
MIOJITOTOBKY O0YYaOLIUXCS K MOCTeTyIOEMY MOTYyYSeHHIO OM0JIOrHYeCKOro 00pa3oBaHus B By3ax
U OpraHM3alusax cpeaHero mnpodeccuoHanbHOro ooOpa3oBaHus. OCHOBY €ro cojepKaHus
COCTaBISIET CHUCTEMa OMONOTUYECKUX 3HAHUW, MONYYCHHBIX MPH H3YYEHHHU OOYUYaIONTUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHMUYECKHX pa3JesioB OHOJOTMM Ha YPOBHE OCHOBHOI'O OOILIEro
oOpazoBanus, B 10—11 kmaccax 3T 3HAHUS MOMyYalOT pa3BUTHE. Tak, pacIIUpEeHbl U YIITyOJIeHbI
OMONOTMYeCKHe 3HAHUS O PACTEHUSX, KHUBOTHBIX, rpubax, OakTepHsiX, OpraHu3Me YelOBeEKa,
OOIIMX 3aKOHOMEPHOCTSX >KU3HH, JIOTOJHUTEIBHO BKIIOYEHbI OHOJOTHYECKUE CBEICHHS
MIPUKJIATHOTO M TOUCKOBOTO XapakTepa, KOTOpPhIE MOKHO HCIIONBh30BaTh KaK OPUEHTHUPHI IS



nocjenyoomero Beioopa npodeccun. Bo3sMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOTYYEHHBIMU O0YYarOIIUMUCS MPU U3YyUYCHUH (PU3HKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrtpykTypa mnporpammbl 1o ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIA MOAXOJbl K H3ydeHHIO Ouonoruu. CoriacHo UM, HU3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTE€pPHbIE JJIsl )KMBBIX CHUCTEM PAa3HOI'O YPOBHS OpraHU3allUH,
SBOJIIOIMMA OPTraHUYECKOro MHpa Ha 3emie, COXpaHEHUS OHOJIOTHYECKOrOo pa3HOOOpas3us
wranetsl. Tak, B 10 kimacce M3ydyaroTcs OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OWOJIOTHH,
SMOPHOJIOTHN M OMOJIOTHH PAa3BUTHUS, TEHETUKH U CEJICKIIMH, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTHH, AaKTYaJIM3UPYIOTCS 3HAHMUS OOydYaroIMXcsi Mo OOTaHUKE, 300JI0TUH, aHATOMUH,
¢busmonorun yenoseka. B 11 kimacce m3ydaroTcst HBOIIOIMOHHOE YYCHHE, OCHOBBI IKOJIOTHU H
ydyeHue o ouocdepe.

VYueOnplii npenmer «buosnorus» mnpuszBaH O00ECNEUUTh OCBOECHHE OO0YYaroIIUMUCS
OMOJIOTMYECKUX TEOpUM U 3aKOHOB, WJEH, MPUHLIMIIOB M MpaBW, JIEKAIlUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHBI MHUpA, 3HAHUA O CTPOEHHH, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMyJSIIHK, OHOLIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINXCS
HAyYHBIX JIOCTHKEHUSX, COBPEMEHHBIX MCCIEJI0BAHUSAX B OHOJOTMH, MPUKIAIHBIX AacleKTax
Oouonorndeckux 3HaHWi. [ pa3BUTHA M mojJep:KaHUs MHTepeca oOydarouuxcs K Onosoruu
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOT0 MaTepHalia B COAECPKaHUM MPOrpaMMBbI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBJICHHS W PA3BUTHS TOW WM WHOU
o0nact OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX YUYEHBIX B pEIICHHE BaKHEUIINX
OMOJIOrMYECKUX U 3KOJIOTHYECKHUX MPobIIeM.

Henb u3yuenus yueOHoro npeamera «buonorusi» Ha yriayOn€HHOM ypoBHE — OBJAJCHUE
OOy4aroUMMHUCS 3HAHUSAMU O CTPYKTYpHO-(PYHKIHMOHAIBbHON OpraHu3alid >KUBBIX CHCTEM
Pa3HOTO paHra u NpuoOpeTeHne YMEHUI UCI0Ib30BaTh 3TH 3HaHUA B ((OPMHUPOBAHUN UHTEpeca K
onpenenéHHor obmacTh MpodecCHOHATBHON AESITEIbHOCTH, CBSI3aHHOW C OWOJOTHMed, WiIH K
BBIOOPY yueOHOr0 3aBe/IeHus IS IPOJOHKEHHsI OMOJIOTUYECKOT0 00pa30BaHMUSL.

Jloctuxenue 1enu u3ydeHus: yuebnoro npenmMera «buonorus» Ha yriyOl€HHOM ypOBHE
o0ecrieunBaeTcs peleHrueM CIeIyolnX 3aau:

OCBOEHHE OOy4YalIIMMUCA CHCTEMbl OMOJIOIMYECKHX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHIX, KOHUEHIMIX, TMIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX M IpaBUIIAX,
COCTaBISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYH0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTAX OMOIIOTMYECKUX CUCTeM (KJIeTKa, OpraHu3M, MOMYJISIus, BUJ,
ouoreoreHo3, Ouocdepa); 0 BBIIAIOUIUXCA OTKPBITUAX U COBPEMEHHBIX HCCIIEJIOBAHUSX B
OHOJIOTUH;

O3HAaKOMJICHHE  OOyyarommxcs C  METOoJaMU  TO3HAHHUS  KUBOW  MPUPOJIBI:
HCCIIEI0BAaTEILCKUMH METOAAMU OMOJIOIMYECKUX HayK (MOJEKYJISpPHOW U KJIETOYHOM OMOJIOTHH,
SMOPHOJIOTUN M OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTUU M CUHTETUYECKOM
OuoJIOTMH,  TAJCOHTOJOTMM,  OSKOJOTHH); METOJaMH  CaMOCTOSITEIbHOIO  NPOBEJCHHUS
OMOJIOTUYECKUX HCcleloBaHUH B JabopaTopuu W B mpupoje (HaOIoAeHue, H3MEepeHHe,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBIIaJicHUEe OOYyYaroIMMUCS YMEHUSIMH: CaMOCTOSITEIbHO HAaXOIUTh, aHAIW3UPOBATh U
UCIOJIb30BaTh OMOJOrMYECKYI0 HH(POPMAIIUIO; MOJIb30BaThCs OMOJIOTHYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEX/ly pa3BUTHEM OHOJIOTHUHU U COLMATbHO-3KOHOMUYECKUMHU
1 3KOJIOTUYECKUMHU MTPOOIeMaMHy YeI0BEUECTBA; OLIEHUBATh MOCIIEICTBHS CBOCH JIEITETbHOCTH 1O
OTHOILIEHHUIO K OKpY)Karolleil MpUpoIHON cpejie, COOCTBEHHOMY 3/I0pPOBBIO U 3/10pPOBBIO



OKpY’KaIOIIMX JIIOJIeH; OOOCHOBBIBaTh M COOMIONATH MEphl NPOPHIAKTUKH HH(PEKIMOHHBIX
3a00JeBaHMi, TMpaBHUja TMOBEJCHUS B NpUpoOAE M oOecredeHus: Oe30MacHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BbIUYANHBIX CHUTYalUsSX NPHUPOJHOTO M TEXHOTEHHOTI'O XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHBIE OTKPBITHS B 00JIaCTH OHOJIOTHH;

pa3BuTHE y 00yYaromUXCcs WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH B Mpoliecce
3HAaKOMCTBA C BBIJAIONIUMHCS OTKPHITHSAMU W COBPEMEHHBIMH HCCICOBAHUSMH B OHMOJIOTHH,
pemaemMpIMU €10 Tpo0IeMaMH, METOIOJIOTHEH OHOJIOTHMYECKOTO HCCIIEeIOBAHUs, MPOBEICHHUS
OKCTIEPUMEHTAIBHBIX  HCCICOBAHUN, pEHICHUs OHOJOTHYECKHX 3a/a4, MOJCIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIMTAaHUE y OOYYaIONIMXCS EHHOCTHOTO OTHOUICHHS K KHBOW MPHUPOJEC B LEJIOM U K
OTHAECTBHBIM €€ OO0BEeKTaM U SBICHHSIM; (POPMUPOBAHHE DKOJOTHUECKOW, TE€HETHYECKOH
IpaMOTHOCTH, OOIIEH KyJIbTYphl TOBEICHUS B TPHPOJE; MHTErPAIlH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHre 00yJaroIUMHUCT KOMIIETEHTHOCTH B PAlMOHAIBHOM MTPHPOIOTIOIE30BAaHHA
(cobmrosieHne TpaBWJI TOBEJACHHMS B MPHUPOJE, OXpaHbl BHJIOB, 3KOCHUCTEM, Ouocdepsl),
COXPAaHEHHUU COOCTBEHHOI'O 3/I0pOBbS M 3/0POBbS OKPYXAIOMIMX JtoJed (COOMI0eHHs] Mep
npoUITaKTHKK 3a00JIeBaHMiA, oOecrieueHne 0€30MacCHOCTH KU3HEICATSILHOCTH B YPE3BBIYATHBIX
CUTYyaIUsIX IPUPOIHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE UCIIOIb30BaHMsI OMOJIOTHYECKUX
3HAHUU U YMEHUH B ITIOBCEIHEBHOM KU3HH;

CO3/IaHH€ YCJOBHHM Ui OCO3HAHHOTO BbIOOpa O0OyYalOIKMMHUCA HWHAWBHUIYaIbHON
o0pa3oBaTeNbHON TPAEGKTOPUH, CIOCOOCTBYIOMICH TOCHEAYIImeMy MNpodeccuoHaTbHOMY
CaMOONPE/IEIEHNI0, B COOTBETCTBMU C HWHAMBUIyaJbHBIMH HHTEpPECaMU M MOTPEOHOCTIMU
pervoHa.

OO6miee 4yMCIO 4YacoB, OTBEJACHHBIX HAa W3yYCHHE OMOJIOTMM Ha YTriayOJEHHOM YpOBHE
cpeanero oomiero oopasosanusi, cocraBisier 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hezemio),
B 11 xmacce — 102 gaca (3 9yaca B HEZEIIO).

OT160p opraHn3aloOHHBIX (HOPM, METOJIOB U CPEJICTB O0yUEHUSI OMOJIOTUU OCYIIECTBIISETCS
¢ yuéroM crienuuKd ero CoAep KaHus U HAMpaBIEHHOCTH Ha MPOJOHKEHHE OHOJIOrMYecKOro
o0pa3oBaHMs B OpraHU3alUsAX CpeIHEero NpodecCuoHaIbHOro U BBICIIET0 00pa30BaHusl.

OO0s13aTeNIbHBIM YCTIOBHEM IPU OOy4YeHUM OMOJIOTUM Ha YrIIyOJIEHHOM YPOBHE SIBIISIETCS
mpoBeJieHHEe J1a00paTOpHBIX M HpakTHueckux pabor. Tarxxke yuactue oOydarolmuxcs B
BBITIOJTHEHUU MIPOEKTHBIX U yUeOHO-UCCIIE0BATENIbCKUX PAOOT, TEMAaTHKA KOTOPBIX OMpeeNsieTcs
y4UTEIEeM Ha OCHOBE UMEIOIINXCS MaTEPUATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJAEP)KAHUME OBYYEHUA
10 KJIACC

ConepxaHue MpPOrpaMMbl,  BBIJICNIGHHOE  KYpCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHoW urorosoit arrectauuu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMILIEKCHAsT Hayka. KpaTkas wcCTopusi pa3BUTHS OWOJIOTHH.
buonornueckne Hayku M u3ydaemble UMU TpoOiembl. DyHIaMEHTANIbHBIE, MPUKIAJHBIE U
MMOMCKOBBIC HAYYHBIE UCCIIEIOBAHMS B OMOJIOTUH.

3HavyeHne OuoNOrMM B (POPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ononorveil. 3HaueHne OUOJIOTMH B TPAKTUUECKON AESITEIbHOCTH
YEJIOBEKA: MEUIIMHE, CETHCKOM X035MCTBE, TPOMBIIIUICHHOCTH, OXPaHe IPUPOIHI.

JdeMoHcTpanuu

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

Tabmuipl u cxembl: «CBsI3b OMOJIOTUH C APYTHMH HaykaMmy, «CrucreMa OMOJIOrMYeCKHX
HayK».

Tema 2. J)KuBble CHCTEMBI M HX H3Y4YE€HHE

XKuBble cucreMbl Kak mpeaMeT uydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJOCTHOCTb, CIOXKHOCTh M YINOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CaMOOpTraHM3allds, CaMOBOCIPOM3BEIEHUE,  Pa3IpaKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMd JKUBBIX CHUCTEM: MOJICKYJISIDHBIM, KIJIETOYHBINA, TKAHEBBIH,
OpraHW3MEHHBIMH, MTOMYJIAIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKUN ),
o6uocdepusiii. [Iponeccsl, mpoucxosmue B XKUBBIX cucTteMax. OCHOBHbIE IMPU3HAKU JKHBOTO.
XKuzsp kak popma cymecTBoBanusi Matepun. Hayku, u3yvaromiye KMBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLUN.

N3yyenne xuBbIX cucteM. MeToasl Ouonoruueckoil Hayku. HaOmionenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCUMONM UM HE3aBUCUMOI
nepemeHHol. [lnanupoBanue skcnepumenta. IlocranoBka u mpoBepka runore3. Hynepas
runore3a. [lonsarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B Guonorunueckux naHHbIX. OneHka
JIOCTOBEPHOCTH TOJYYEHHBIX pe3yibTaToB. [IpHuMHBI MCKaKEHUSI pe3yJbTaTOB 3KCIEPUMEHTA.
[loHsiTHE CTAaTUCTUUYECKOIO TECTA.

JdeMoHcTpanun

Tabmumet u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «bHOIOrMYECKHe CHCTEMBI»,
«CBoOlCTBa )XKUBOI MaTEepUN», « YPOBHU OpraHU3ALNM KUBOU IPUPOAbD», «CTpoeHUE KUBOTHOM
KJIETKN», « TKaHU 5KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUYECKOT0 Oprann3may, «bruoreoueHosy,
«buocdepay, «MeToibl U3yUEHUS KUBOUH IPUPOIBI.

Oo6opynoBanue: m1abopatopHoe 000pyI0BaHUE sl MPOBEACHUS HAOMIOICHUH, H3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcrnonb3oBaHHWE PA3TUYHBIX METOJIOB MPU U3YUEHUHM MKUBBIX
CUCTEM.

Tema 3. Buosorusi KjieTku



Knerka — cTpyKkTypHO-(DyHKIIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIIETKH.
Pa6otsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE NOJIOXKEHUS COBPEMEHHOMN KJIETOUYHOM TEOPUH.

Metoabl MONEKYJISIPHOM UM KJIETOYHOM OWONOTHMU: MHUKPOCKOMHSA, Xpomarorpadus,
anekTpodope3, METOJ] MEYEHBIX aToMOB, Ju(QepeHIraITbHoe  HeHTpUu(yrupoBaHHUe,
KyJIbTUBUPOBAaHUE KIIETOK. M3yuenue 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», «cropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MUKpOIpEnapaThl paCTUTENIbHBIX, )KUBOTHBIX H
OaKTEepHATBHBIX KIIETOK.

IIpakTnueckas padora «/3yuyeHne MeTo10B KJIETOYHOM Onosioruu (xpomarorpadus,
anektpodopes, muddepennnansuoe nentpudyruposanue, [1LIP)».

Tema 4. XumMu4ecKkasi OpraHu3alus KJIETKH

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIeMEHThI. Bosa u e€ ponb

KaK pacTBOpPHUTEIN, peareHra, ydacTue€ B CTPYKTYPHUPOBAaHUU KIIETKU, TETJIOPETYIISIIHH.
MuHepanbHbIe BEeLIeCTBa KIETKH, UX Onosiornyeckas poib. Poib KaTHOHOB M aHHOHOB B KJIETKE.
Opraanyeckue BemecTBa KIETKU. bronorndyeckue noiuMepsl. benku. AMUHOKHCIOTHBIN
cocrtaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekybl. [lepBuuHas cTpykTypa O6enka, nenTuaHas
cBs3b. Bropuynas, TpeTudHasi, yeTBepTUYHas CTPYKTYphl. [leHaTypanus. CBolicTBa OETKOB.
Knaccudukanus 6enxoB. buonornyeckue Gynkmun 6eakoB. Ilpuonol.

VYrneBoabl. MoHOCaxapuabl, AUCaxapuabl, OJUTOCAXapHIbl U Mmorcaxapuaspl. OOmuii ian
CTpoeHHs U (U3UKO-XMMHUYECKHE CBOMCTBA yriaeBooB. buonornueckre QpyHKIUN yriaeBOI0B.

Jlunae!. IMaapodunsHO-THIPOPOOHEIE CBOIICTBA. Knaccudukanus JIMIINIOB.
Tpurmuuepuasl, pochonunuabl, BOckU, crepouisl. buonornueckue ¢pyHkiuu aunuaoB. O6mue
CBOIicTBa OHOJIOTMYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOy IPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crtpoenue HykiemHOBBIX KUCIOT. HykineoTumsl.
[Ipunnun kommiementapHoct. IIpaBuno Yapradda. Crpykrypa JHK — nBoitnas crimpaib.
Mectonaxoxaenue u ouonornueckue ¢pynkinun JHK. Bunst PHK. ®ynkunun PHK B knetke.

Crpoenue monekyibl AT®. Makpospruueckue cBa3u B Mojekyine AT®. buonornueckue
¢byukiuun  AT®. BoccraHOBIEHHbIE TMEPEHOCUYMKH, HX (QYHKIUM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouomnorus: OMOXuUMHUYeckHe U Onodu3mueckue HCCIeOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl OHOMONEKyNl. Mooenuposanue cmpykmypvi u @QYHKYUl
buomonexyn u ux komniexcos. Komnvromepuwiii ousaiin u opeanuyeckuti CuHme3s 6UOMONEKY U UX
HenpupooHbvLX AHAI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Tlonunr, JIx. Yorcon, ®. Kpuk, M. Yunkusnc, P. ®panknun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «Pacnipenenenrie  XMMHUYECKHX AJIEMEHTOB B HEXKHUBOM  MIpPUPOAEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».



Tabmuuer u cxemsl: «llepmoguueckas Tabnauma XUMHUYECKHX 3JI€MEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «BemecTBa B cocTaBe OpraHu3smMoBy», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpYKTyphbl OEnKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ YrieBoJoB», «CTpOeHHE MOIEKYI
munuaoBy», «HyknenHoBbie KUCioTb», «CTpoeHne MoieKyisl ATO».

O6opynoBaHue: XMMUYECKas ITOcyja U 000py10BaHUE.

JladopaTopHas padora «O0HapyxeHHe O0EJTKOB C MOMOIIBI0 KAYECTBEHHBIX PEAKITUI.

JlabopaTopHas padora «VccnenoBaHue HyKJIEHHOBBIX KHUCJIOT, BBIIECICHHBIX U3 KIETOK
Pa3IUYHbBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKuMHU KJIETKH

Tunel KIeTok: ’ykapuoThyeckas U mIpokapuotuueckas. CTpyKTypHO-(pYHKIIMOHAJIbHbBIE
00pa30BaHMs KIETKHU.

Crpoenue mnpokapuoTHueckor kietku. Kierounass crenka Oaktepuili U apxei.
Oco0eHHOCTH CTPOEHUsl reTepOoTPOPHON U aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AX.

CrpoeHue n QpyHKIMOHUPOBAHUE dyKapuoTHUYeCKOM KieTkH. Ilna3maruueckas MmeMOpaHa
(mna3manemma). CrpykTypa 1ia3MaTtudeckod MeMOpaHbl. TpaHCIOpPT BEIIECTB yepes
I1a3MaTH4ecKyt0o MeMmOpaHy: maccuBHbIN (nauddysus, obneru€HHas nupdysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). [lomynponumaemocts MeMOpanbl. Pabora
HaTpUH-KaJIUEeBOr0 HacOCa. DHJIONUTO3: MMUHOIUTO3, (aromuTo3. Dk30muTo3. Kierounas cteHka.
CtpykTypa v GyHKIIUU KIETOYHOM CTEHKH PACTCHU, TPHOOB.

Hurtomnazma. Iluto3omnb. Ilutockener. JIBmkeHue umToriazMbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKU: dHAomasMarndeckas cetb (DIIC), anmapar [Nombmxw,
JU30COMBI, X CTpoeHue M (YyHKIUH. B3auMocBsI3b OAHOMEMOpPAaHHBIX OpPraHOMIOB KIIETKH.
CtpoeHue TpaHYJISIpHOTO peTUKyiayma. Mexanusm uanpasnenus oeakos ¢ JIIIC. CunHte3
pacTBOopuMBIX  OenkoB. CHHTE3  KIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsipHBIN)
SHJOIIa3MaTHYeCKui peTukynyM. CekperopHas ¢yHkums ammapara ['ombmxu. Moougurayus
benxos 6 annapame I onvodicu. Copmuposexa b6enxos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pactutenbHbIx KieTok. Kinetounslii cok. Typrop.

[TosiyaBTOHOMHBIE OPraHOMABI KIETKUA: MHTOXOHAPUH, IUIACTUIbl. [Ipoucxodicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenesz (K.C. Mepeosckosckuti, JI. Mapeynuc). CtpoeHue u
GYyHKIIMM  MUTOXOHJpHM U 1wiactui. llepBuyHble, BTOpPUYHBIE U CIOXKHBIE IUIACTHIbBI
(OTOCUHTE3UPYIOLIUX  SYKapUOT. XJIOPOIIACTHI, XPOMOIUIACTBI, JIGHKOIUIACTHI  BBICIIMX
pacTeHui.

HemeMmOpannbie opraHoupl kiaeTku CTpoeHHe W QPyHKIMH HEMEMOpaHHBIX OpTraHOM]IOB
KieTku. Pubocomsbl.  [lpomesxcymounvie  puramenmsei. MuxpoduiaaMeHTbl. AKmuHosvle
Muxkpoguramenmol. MBbIIIIEUHBIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIUUEYHBIX KIEeMmoK.
MuxkpotpyOouku. Knerounsiii nentp. CrTpoeHHe U JBW)KEHHE KIYTHUKOB M DPECHHYEK.
MukpoTpyOouku nuToriasmsl. Llentpuons. berku, accoyuuposannvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. MomopHvle benxu.

Anpo. Obonouka siApa, XPOMATHH, KapUOIUIa3Ma, SIIPBIIIKU, UX CTPOCHHE W (PYHKIIUU.
SnepHblii 6enkoBbIH MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u cemepoxpomamut. beaKku XpoMaTuHa — TUCTOHBI. J{uHamukxa s0epHou
06010uKU 8 Mumo3se. HAoepHuvlil mpancnopm.

Knerounsie  BkmtoueHusa. CpaBHUTENbHAs  XapakTEPUCTHUKA  KJIETOK  DYKapHOT
(pacTuUTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

Tabmuuper u cxembl: «CTpoeHHE SyKapUOTHYECKOH KiIeTKn», «CTpoeHue >KUBOTHOU
KIeTKkn», «CTpoeHHEe pacTUTENbHON KIETKW», «CTpoeHre MUTOXOHApUN», «SAapo», «Ctpoenue
IIPOKAPUOTUUYECKOM KIETKHY.

O6opynoBaHue: CBETOBOW MMKPOCKON, MHUKPOIIpPENapaThl pPACTUTENBHBIX, YKUBOTHBIX
KJIETOK, MUKpPOTIpernaparsl 0aKTepUaTbHbBIX KIETOK.

JlabopaTopHas padora «/3ydyeHne cTpoeHHs KIETOK Pa3InYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3yuyeHue cBOMCTB KJIETOYHOW MEMOpPAHBI».

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

IIpakTnueckas padora «/3yueHue IBMKEHUS LIUTOIUIa3Mbl B PACTUTENIbHBIX KIETKaX».

Tema 6. OOMeH BelecTB U MpeBpalleHHe JHEPTHU B KJI€TKe

AccuMUWISILIMS U TUCCUMWIISILIUSL — JIBE CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEUIeCTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KHUCI0poia B OOMEHHBIX Mpolieccax. JHEPreTUUeCcKoe
oOecrnieueHue kieTku: npesppaiieHue AT® B 00OMeHHBIX Mpoleccax. @epMEeHTaTUBHBIN XapakTep
peakiuii KIeTOYHOro MeTabonn3ma. DepMeHThI, X CTPOSHUE, CBOMCTBA U MEXAaHHU3M JICHCTBHS.
Kodepmentsl. OTinuns GepMeHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-akTuBaTOphI U
OeNKU-UHTUOUTOPBl. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX pPEAKIHM OT pa3IuyHbIX
(hakTopoB.

[lepBHuHBIN CHMHTE3 OpPraHMYECKUX BemlecTB B KieTke. DorocuHTe3. AHoxcueenuvii u
oxkcuzenHvlll pomocunmesz 'y obaxkmeputi. Ceemocobupaiowjue nueMeHmsl U NUSMEHNbL
peaxkyuonnoz2o yenmpa. Ponb xyoporuiactoB B mpouecce gorocunte3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpoagyKTUBHOCTH (HOTOCHHTE3A.
Brustaue pa3nudHbIx GakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPUDULUPYIOLIUE
OakTepuu, jkele300akTepuu, cepoOaKkTepru, BOJOPOIHBIC OaKTEPHH. 3HAUYECHNE XEMOCHHTE3a.

AHaspobHbie opraHu3Mbl. Buasl 6poxkenus. [IpoaykTsl OpoKeHUs U UX HCIOIb30BaHHE
4eloBEeKOM. AHa’poOHbIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH M BO30yAWUTENH
Oone3Hei.

AdpoOHbIE OpraHu3Mbl. JTamnbl SHEPreTHueckoro oobmeHa. [loAroToBUTENbHBIN ATall.
I'mukonu3 — 6ecKUCIOPOIHOE PACIICTIICHUE TIIFOKO3BI.

buonoruueckoe okucieHHe, WM KIETOYHOE JbIXxaHWe. Polb MUTOXOHAPHUI B mIpoleccax
ouonorudeckoro okucienus. lluknnueckue peaknuu. OxuciautensHoe dochopunupoBaHue.
Ouepeus membpannoco epaouenma npomonos. Cummes AT®@: paboma npomonuou ATD-
cunmasel.  [lpeumynectBa a’dpoOHOro MyTH oOOMEHA BEIIECTB IMEpel  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPTETUIECKOr0 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 pepMeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000py10OBaHKE JJIsl TPUTOTOBIECHHSI TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHas padora «/3yueHne KaTaluTHYECKON aKTUBHOCTH (PepMEHTOB (Ha IpuMepe
aMuWJIa3bl WM KaTajlasbl)».



JlaGopaTtopnass padora «/3ydyeHue (epMEHTATHBHOTO pACHICIUICHUS TEpOKCHUIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlaGopaTopnas padora «CpaBHeHHE POLIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladbopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. Hacnencreennas nngopmanms v peajusanus eé B KieTKe

Peakuuu matpuyHoro cusresa. IIpuHIun KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUHOTO
cuHTe3a. Peanuszamus HaciencTBeHHOW uWHGopManuu. ['€HEeTHYeCKUH KOJ, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHte3 PHK. IIpuHOMne! TpaHCKpUNuu: KOMIUIEMEHTAPHOCT,
aHTUIApaJUIEIbHOCTh, aCUMMETPUUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

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

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
9yKapuoT. Perynsuys akTHBHOCTU TeHOB y pokapuoT. I'unoresa onepona (®. XKakoo, K. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Pone xpomamuna e pecynsayuu
pabomuwl 2enog. Perynsuus oOMEHHBIX MpoIieccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HekneTounble (OpMbI )KU3HU U 00iUraTHble mapa3uthl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuzmnewnwviti yuxn J{HK-cooepocawux
supycos, PHK-cooepoicawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, pegepmasa,
unmezpasa.

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

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypholx
buonocuyeckux oannvix. Hanomexnonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie pyHxkyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpauuu

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

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuit kom», «BuUPYCHY,
«bakrepuodaru.

IpakTuyeckas padora «Co3iaHue MOJIETIA BUPYCay.

Tema 8. 2Ku3HeHHBbIH IMKJI KIeTKH

Knerounslii mukn, ero mepuonsl u perymsuus. Mutepdaza m muto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHtepdase. [loaroroska kietku k nenenuro. IlpecunreTnueckuii
(MOCTMUTOTUYECKHIT), CHHTETUYECKHH M MOCTCUHTETHUECKUN (MIPEMUTOTHYECKUIA) TMEePHObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK —  pemnukanus. Ilpunnunsr  perumkamuu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHHTE3, aAHTUIAPALIEIBHOCTb. MexaHu3m
perunkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u Tetomepasa. XpoMOCOMHBIN
HaOOp KIJIETKU — KapuOTHIl. JIMMIOUIHBIN W TaluiougHBIA HAabOphl XpoMOcoM. ['OMOJIOTHYHbIE
XpoMocoMel. [10510BbIE XPOMOCOMBI.

Henenne kierku — MuTo3. CTaguym MHUTO3a W MPOUCXOJSAIIME B HUX MPOLECCHl. THIIbI
MuTo3a. Kaproknues n nutokusHes. buonorndyeckoe 3HaueHME MUTO3A.

Perynsius MuUTOTHYECKOro HHKIA KiIeTkH. [Iporpammupyemas KieTodHas ruOenp —
aroInTo3.



Knerounoe sapo, XxpoMocoMsl, (yHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemxay — buournpopmamuueckue
MoOoenu YYHKYUOHUPOBAHUSL KIEeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBIA TUKIT KICTKH», «MuUTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus [JHK.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenaparbl: « MUTO3 B KIIETKax KOpEIIKa
JTyKay.

JlabopaTopHas padota «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

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

Tema 9. CTtpoenne u pyHKIHH OPraHU3MOB

buonmornueckoe  paznooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAIbHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEICATENIbHOCTH OAHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Apyrue npotuctsl. KomonuaabHbie
OpTraHU3MBI.

B3anMocBs3b 9acTeil MHOIOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHEl: oOpa3oBareibHasi, I[OKpPOBHas,
MPOBOJISAIIAs, OCHOBHAsI, MexaHHueckasd. OCOOEHHOCTH CTpOeHHs, QYHKIMH M pacroyioKeHUs
TKaHEW B OpraHax pacTeHUH.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THIIbI )KUBOTHBIX TKaHEH: SMHUTENINAIbHAsA, COCINHUTENbHAs,
MbITeYHas1, HepBHas. OCOOEHHOCTH CTpOeHUs, (DyHKIIMK M PaCIONIOKEHUsT TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIMU OpraHoB U CUCTEM OPIraHOB.

Onopa Tena oprann3zMoB. Kapkac pactenuil. CKkeneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy kHblli 1 BHYTpeHHUM ckesneT. CTpOEeHHUE U TUIIbI COSIMHEHUST KOCTEH.

JIBukeHre oOpraHu3moB. JIBIKEHUE OJHOKJIETOYHBIX OpPraHu3MoOB: aME&OOUTHOE,
KIYTUKOBOE, PECHHUYHOE. JI[BM)KEHME MHOTOKJIETOYHBIX PpAaCTEHHUW: TPONU3Mbl U HACTHUU.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX U UeJOBeKa: MbllleuHas cuctema. Peduekc. CkenerHbie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BoAbI, YIJIEKHCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pactenusmu. llutanue XUBOTHBIX. BHYTpPUIONIOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOrO TpakTa. [IumeBapurenbHbie
xenesbl. [InmeBapurenbHas cucreMa 4eaoBeka.

Jlpixanue opranu3moB. [[pixanue pacrenuid. Jlpixanue >kuBoTHbIX. Juddysus razos uepes
MOBEPXHOCTh KIeTKU. KoxkHoe npixaHue. [lpixaTenpHas MOBepXHOCTh. JKabepHoe u J€rodHoe
npIXxaHue. JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLUHUOHHOE YCIOKHEHUE
CTPOEHHUs JIETKUX TIO3BOHOYHBIX KUBOTHBIX. JlpIxaTenbHass cucTema uejoBeka. MexaHusm
BEHTUJISIIUH JIETKUX Y TITHI] U MIIEKOTIUTAIONUX. Perymsiiust npixanus. J{prxarenbHble 00BEMBIL.

TpancnopT BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuil. TpaHcmopT
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KHUBOTHBIX U yesoBeka. Cep/le, KpOBEHOCHbIE cOCyAbl U KpoBb. Kpyru kpoBooOpalieHusl.



OBOJIIOIMOHHBIE YCIIO)KHEHMSI CTPOEHHUS KPOBEHOCHON CHUCTEMBbI ITO3BOHOYHBIX JKHUBOTHBIX.
PaGora cepana u e€ perymsimsi.

Beinenenune y opraHusmoB. BeineneHue y pacteHuid. BelieneHue 'y JKMBOTHBIX.
CoxparurenbHble Bakyoau. Oprassl BelieneHus. OuinpTpanus, cekpenns 1 00paTHOE BCachblBaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeNeHUA. CBs3b TOJIOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTEIIBHON CcHCTeMaMU. BpljieneHne y IMO03BOHOYHBIX JXMBOTHBIX U 4ejoBeka. [louxwu.
Crpoenne n GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHUE MOYH y YEIOBEKA.

3amura y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepHil U UCTHI
MpoCTEeHIMX. 3alMTa y MHOTOKJIEeTO4HbIX pacrteHui. Kyrtukyna. CpeactBa macCUBHOM U
XUMHYECKOM 3a1IuThl. DUTOHIU/IBI.

3amura y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX MpOU3BOAHBIE. 3alIUTa OpraHu3mMa
or OonesHedl. MMMmyHHass cucrema uenoBeka. KIeTOUHBIH M T'yMOpajJbHBIH HMMYHHUTET.
Bpoxnénnsiii u  npuoOpeTéHHbI  crneuuduyeckuil  UMMYHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHOro umMmmynurera (I1. Dpnaux, ®. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxkxumocTs W perymsiuus 'y OpraHu3MoB. Pa3zapakuMocTh Yy OJHOKJIETOYHBIX
opranm3moB. Takcucel. Pazapaxxumocts U perynsuus y pacteHuil. PocToBble BemiecTBa U HX
3HAuYEHUE.

HepBHas cuctema u peduiekTopHasi peryisius y XUBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTaessl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedexc u pednexropHas ayra. besycnoBHbie u
YCIIOBHBIE pedIIEKCHI.

I'ymopanbHas perynsiuus M SHIOKPUHHAsS CHCTEMA JKMBOTHBIX M 4elloBeKa. JKenessl
SHJIOKPUHHOM CHUCTEMBI U UX TOpMOHBI. JleiicTBUe TOpMOHOB. B3anMOCBA3bL HEPBHOH U
SHIOKPpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuipl 1 cxembl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIN,
«bakrepun», «lIpocreitimme», «Opranbl IIBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
IM03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE HaceKOMbIX», «TKaHM pacTeHU»,
«KopueBbie cucrembl», «Ctpoenue crelms», «CTpoeHHe IUCTOBOW IMIACTUHKN», «TkaHu
XKUBOTHBIX», «Ckener 4denoBeka», «llumeBaputenbHas cucrteMa», «KpoBeHOCHas cucreMay,
«/lpixarenbHass  cucrema», «HepBHas cucrema», «Koxka», «Mblmeynas cucreMmay,
«BplienurenpHas cucreMa», « JHIOKpUHHAs cucteMayn, «CTpoeHue Mblib», «MMyHHUTETY,
«KumeynomnonoctHele», «CxeMa nuTaHus pacteHuid», « KpoBEeHOCHbIE CHCTEMBbI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», «BHyTpeHHee CTpOECHUE AO0KIEBOTO
yepBsi», «HepBHas cucrema poib», «HepBHas cucrema msarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny», «HepBHas cucreMa MIEKONMTAIOLIUXY,
«HepsHas cucrema uenoBekay, «Pedekcy.

Ob6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, paKOBUHBI MOJIIIOCKOB, KOJUIEKIIUN HACEKOMBIX, UITIOKOXKHX, )KUBBIE
9K3EMIUIAPhl KOMHATHBIX PAaCTeHUH, TepOapun pacTeHUIl pa3HbIX OT/AENOB, BIaKHBIE Mpernaparsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeIOBEKa,
000pyI0BaHME JJIS IEMOHCTPAIIMH TOYBEHHOTO M BO3/IyIIHOTO IUTAHUS paCTEHUH, pacIienIeHus
Kpaxmaisia ¥ OelKoB oJ] AeHCTBUEM (EepMEHTOB, 000PYA0BaHHE /ISl JEMOHCTPAIMU OMBITOB I10



W3MEPEHUIO KMU3HCHHOW EMKOCTHM JIETKMX, MEXaHU3Ma JIbIXaTEIbHbIX IBWKCHUH, MOJEIU
IOJIOBHOI'O MO3Ia pa3jIMyYHbIX )KMBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUI».

JladopaTopHas padora «3yyeHue TkaHen KUBOTHBIXY.

JlabopaTopHas pa6ora «l3ydyeHne opranoB IBETKOBOTO PACTCHUS.

Tema 10. PasmMHo:keHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosioe (BKII0Yas BEreTaTUBHOE) U 1oj10Boe. Buabl
0ecrosIoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISIINS, (parMeHTaIHs, KIOHHPOBAHHE.

[lonoBoe pasmuoxkenue. IlonoBble kieTku, wim ramersl. Meio3. Craaun Meiosa.
IToBenenne xpomocom B Meiioze. KpoccuHrosep. bronornuecknii cMbICa Meo03a U MTOJIOBOIO
nporecca. Meio3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pazutue. ['amerorenes y ;kuBoTHbIX. [1o0BbIe )ene3sl. OOpazoBaHue
U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OmnoI0TBOpEHHE U AIMOPUOHAIBHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTUs — HayKa O pa3BUTUU
opranu3mMoB. Mopghozenesz — oona uz enasuvix npoobaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesza. Ctaguu >MOpHOreHes3a )KUBOTHBIX (Ha mpumepe naryumku). JpoOnenue.
Tunsl apobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munoi
onacmyn. OcoGEHHOCTH IpOOJIeHUST MIIEKONMUTAIOMIMX. 3apOJbIIIEBbIEe JTUCTKU (TacTpyJIsSius).
3akiialka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JMCTKOB. B3anMHOE BiIMsSHUE 4YacTel
pa3BUBAIOILETrOCs 3apo/bliia (3MOpHUOHANIbHAS MHAYKIUS). 3aKiIajiKa IJIaHa CTPOCHHUS KUBOTHOTO
KaK pe3ysbTaT UepapXUyeCKuX B3auMOJICHCTBUI reHoB. BriusHue Ha SMOpHOHANIBHOE pa3BUTHE
pa3IMyYHbIX (DAaKTOPOB OKpY>KAIOIIEH Cpeibl.

Poct u pasButme xuBOoTHBIX. [locTomMOpuoHanmpHBIM nepuon. [Ipsmoe u HempsiMoe
pazButue. PazButue ¢ Meramopho3oM y OECHO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HENPSMOIO PA3BUTUS, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XUBOTHBIX. DaKTOpPbBl pEryjsilid poOCTa JKMBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHUOHAIBHOTO Pa3BUTUS Y KUBOTHBIX U 4yesioBeka. [leproapl oHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKUEe MPOLECCHI.

PasmHoOxkenue u pazpute pacteHuid. ['amerodur u cnopodut. Meio3 B )KU3HEHHOM IIHKIIC
pactenuii. O6pazoBaHue crop B mpolecce Meiio3a. 'amerorenes y pactenuii. Omioq0TBOpEHHE U
pa3BUTUE pPACTUTEIBHBIX OPraHu3MoB. [[BOIIHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTEHUN.
OO6pazoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3Mbl peryjsiiui OHTOI€HEe3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuiel u cxeMbl: «BereratnuBHOe pa3MHOKeHUE», « TUTBI O6ECMONIOro pa3MHOKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAIbI», «Pa3MHOXeHHe »HBrIIeHb», «Pa3MHOXEHUE THUAPBD,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHue SHIEKIETKM M CIEPMAaTO30Uay,
«OCHOBHBIE CTaIMU OHTOTeHE3a», «[IpsmMoe u Henpsimoe pa3BUTHEY, «Pa3BUTHE MalICKOTO KYKa»,
«Pa3zButne capanum», «Pa3Butue nArymkm», «J/[BoliHOE OIIOJOTBOpEHHE Y IIBETKOBBIX
pacteHuit», «CTpoeHHe CEeMSH OJHOJOJBHBIX U JIBYAOJBHBIX PACTeHUI», «KM3HEHHBIA LMK
MOPCKOM KanmycTbl», <« KU3HEHHBIN HUKI MXay, <« KU3HEHHBIN UK NalOPOTHUKAY, « KU3HEHHBII
LIUKJI COCHBI».



ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOTIPENapaThl SHIEKIETOK U CIEPMaTO30H/I0B,
Mozeib « LUK pa3BUTHS JATYIIKI.

JladbopaTtopHas pabora «l3ydyeHue CTpoeHUsT TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTaxy».

I[IpakTHyeckasi padoTta «BbIsiBICHNE TPU3HAKOB CXOJICTBA 3aPO/IBIIICH TO3BOHOUYHBIX
KUBOTHBIX).

JladopaTopHas padora «CTpoeHHe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. 'eHeTHka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

WcTopus craHoBiIeHMs U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX YU€HBIX B pa3BuTuu renetuku. Padorsr H. K. Konbuosa, H. 1.
BasunioBa, A. H. benoszepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE TEHETUYECKUE TMOHATUS U CUMBOJIBI. | OMOJIOTHUHBIE XPOMOCOMBI, aJIJICJIbHBIC
TeHBbI, AJbTePHATHUBHBIC TPU3HAKH, JOMHHAHTHBIA M PELECCUBHBIM TPU3HAK, TOMO3UTOTA,
reTepO3UroTa, 4YucTas JUHUS, TuOpuabl, reHotur, (eHoTurn. OCHOBHBIE METOABl TEHETHUKHU:
TUOPUA0IOrMYECKUNA, TUTOJOTHYECKHH, MOJIEKYIISIPHO-TE€HETUYECKHUIA.

JdeMoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnios, H. Y. Basunos, A. H.
benozepckwii, I'. 1. Kapneuenxko, 0. A. ®ununaenko, H. B. Tumodees-PecoBckuti.

Tabmuib! U cxembl: «MeToIbl TeHETHKNY», «CXeMBI CKPEIITUBAHUS.

JladopaTopHas pa6ora «/Ipo3oduia Kak 00BEKT TEHETHISCKUX MCCIICTIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpemmBanue. [lepBolii 3akoH MeHiemnst — 3aKk0H equHo00pa3usi THOPUIOB
nepBoro nokosieHus. [Ipasuno nomunupoBanus. Bropoit 3akoH MeHzenst — 3aK0H pacuieIeHUs
npu3HakoB. lluTonornyeckue OCHOBBI MOHOTHOPHAHOTO CKpeniuBaHHUs. ['HmoTe3a YHCTOTHI
ramer.

AHanusupymomiee — ckpemuBaHue.  [IpoMexyTouHbld  XapakTep — HaclleJOBaHUA.
Pacuiennenne npu3HakoB Npy HENOJHOM JIOMUHHUPOBAHUU.

JlurnOpugHoe ckpemuBaHue. Tpetwii 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO
HaCJIeIOBaHUs MPU3HAKOB. L{uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKPEIIUBAHUS.

CueruieHHOoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe HaclieJ0BaHUE
IF€HOB, HAPYIIECHUE CLEIUICHUS MEX/ly TeHaMU. XPOMOCOMHasl TEOPHs HACJIECTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHU3M ONpPEIEICHUS 10Jia. AYTOCOMBI U IOJOBBIE
XpoMOcOMBI. ['oMOrameTHblii M TeTeporamMeTHbld MoJs. ['eHeTndeckas CTPyKTypa IOJOBBIX
xpoMocoM. HaciienoBanre Npu3HaKkoB, CIIEIUIEHHBIX C ITOJIOM.

l'enotun kak nenoctHas cucrema. llnelorpornus — MHOXKECTBEHHOE JEHCTBHUE TIEHA.
MHoOXeCTBEHHBIN ajienu3M. B3aumonelcTBUe HeauleabHbIX TEeHOB. KOMIJIEMEHTapHOCTD.
Onucras. [lonumepusi.

'eHeTnyeckuil KOHTpOJIb pa3BUTUSL PACTEHHI, JKMBOTHBIX M UEJIOBEKa, a TakKkKe
(U3HOIOTMYECKUX MPOIIECCOB, TOBEICHUS U KOTHUTUBHBIX (DyHKIUH. [ eHeTHYeckre MeXaHU3MbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO3IMH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJISI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAaINU B MOKOJIECHUSX
KJIETOK U OpPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbiit 1 BTOpoil 3akoHbl Mennens», «Tpertuit 3akoH Menaens»,
«AHanu3upymollee ckpeluBanue», «Henonnoe nomunupoBanue», « CLieNIeHHOE HACIE10BaHUE
MPU3HAKOB y Apo30duiel», «['eHeTnka monay, «Kapuorum yenosekay, «Kapuotun 1po3oduisn»,
«Kapuorun nruien», «MHOKECTBEHHBIN alIEIN3M», «B3auMOIeiCTBUE TEHOBY.

Ob6opynoBanue: MOJENb IS IEMOHCTPAIlMH 3aKOHOB €IMHOO00pa3usi THOPUAOB TEPBOTO
IIOKOJICHUS. M PAacCIlICIUICHHUs] INPU3HAKOB, MOZENb Ul JEMOHCTPALMA 3aKOHA HE3aBUCHUMOIO
HAaCJIEA0BAHUS MPU3HAKOB, MOJEIb I AEMOHCTPAlMU CLEIUICHHOIO HACJIEI0BAHNS IIPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKponpenapat: «Jpo3odumay.

IpakTuyeckass padora «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO CKPEIIMBAHUS Y
JPO30(ITBD.

IIpakTuyeckass padora «l3yueHue pe3yibTaTOB IUTHOPUIHOTO CKPEHIMBAHUSA Y
JPO30(IITBD.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna M cpeasl Mnpu QOpMHpOBaHUM (peHoTuna. M3mMeH4YHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC MPU3HAKA. Buabpl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJICICTBEHHASL.

MoaudukanmoHHass U3MEHYHUBOCTh. Poiib cpenbl B GopMHUpOBAHWU MOJU(PUKAIMOHHON
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHslii psa v BapuaiuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(MDUKAITMOHHONW H3MEHIHMBOCTH.

I'enoTununueckas wW3MeHUYMBOCTh. (CBOWMCTBA TE€HOTHIUYECKOW W3MEHYMBOCTH. Busl
FeHOTUITNYECKOW N3MEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOuHaTtuBHAsT M3MEHYUBOCTh. Mel03 M TOJIOBOM TPOIlecC — OCHOBa KOMOWHATHBHOM
M3MEHUYUBOCTH. PO KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHUU T'€HETHUECKOTO Pa3zHOoO00pa3us
B MpeJenax OJHOrO BUAA.

MyTanuonHass M3MEHYMBOCTb. Buapl MyTanuil: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CnoHTaHHBIE W UWHAYLHMPOBAaHHbIE MyTaluu. fliepHble W LUTOIIA3MaTHYECKUE MYTalUU.
Comarnueckue M NOJIOBbIE MyTaluu. [IpyuunMHBI BO3HMKHOBEHHS MyTalMil. MyTareHsl M HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOI'O IMPOLECCa. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacieactBeHHoW wu3MeHunBoctd (H.M. BaBwmiioB). BHesnepHass W3MEHUYMBOCTh H
HAaCJIEACTBEHHOCTbD.

Onucenemuka u 3NULEHOMUKA, PONb INUSEHEMUYECKUX (DAKMOpo8 8 HACIeO08aHUU U
UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «Bunmbl u3mMeHuMBOCTHY, «MoaudukanMoOHHAS HW3MEHUYUBOCTDHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meiio3», «OmnonoTBopenuey, «I'eHernyeckue 3a001eBaHus
yesoBeKay, «Bubl MyTanuii».

O6opynoBaHue: >XUBble W TepOapHBIE HK3EMIUISIPHl KOMHATHBIX PACTCHUN, PUCYHKHU
(oTorpacum) KUBOTHBIX C PA3TMUHBIMU BUAAMU U3MEHUYMBOCTH.

JlabopaTtopnass pabGora «lccrenoBaHne 3aKOHOMEpPHOCTEH  MOAU(PUKAIIMOHHOM
n3MeHYuBOCTH. [locTpoeHne BapHallMOHHOTO psAJla U BapUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Myranuu y 1po30Quiisl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHUS T€HOMa YeJIOBEKa.
MeToapl U3y4eHHs] TEHETUKH YENIOBEKa: T'eHEaJOoru4ecKuii, OJU3HEIOBBIN, [IUTOTCHETUYECKH,
MONYJIALIMOHHO-CTATUCTUUECKUHM, MOJIEKYJIIpHO-TeHeThuYeckuil. COBpeMEHHOE OIpeieNieHre



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4KCIie ¢ nomoIbto [T1[P-
ananu3a. HacnencrBennsie 3a001eBanus yenoBeka. ['eHHbIE M1 XPOMOCOMHBIE OOJIE3HH YeOBeKa.
bone3nun ¢ HacieaCTBEHHOM MpeIpacnoioKeHHOCTbIO. 3HAYEHUE MEIUIMHCKOM TEHETHUKU B
NPEJOTBPALICHUH M JICYCHUH TeHETHYECKUX 3a00JieBaHUI YeloBeKa. MeanKo-reHeTHYecKoe
KOHCyJbTUpOBaHue. CTBONOBbIE KIETKHU. [IoHATHE «T€HETUYECKOro Tpy3a». DTUUECKUE ACTIEKThI
UCCIIEIOBaHUM B 00J1aCTH PEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIIICHHONH YyBCTBUTEIBLHOCTH YEJOBEKa K (hu3mueckomMy u
XMMHYECKOMY 3arpsi3HEHUIO OKpy)Karolled cpeapl. ['eHeTHueckas NpeapacioyioKeHHOCTh
YesloBeKa K MaTOJOTUsM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun denoBekay, «MeToabl M3y4eHUsS] TEHETHKH YEJIOBEKay,
«I"eHeTnueckue 3a00I€BaHUS YEITOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAJIU3 POJIOCIOBHOW.

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTukanusi ¥ CEeNeKIUs. 3apoXKIEHUE CEeNeKIMU W JoMecTukanuu. Yuenne H. U.
BasuiioBa o LlenTpax mpoucxoxaeHus 1 MHOT0oo0pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/IaHUU COPTOB PacTE€HHH 1 MOPoa )KUBOTHBIX. COpT, TOpOJ1a, HITaMM. 3aKOH TOMOJIOT HYECKUX
panoB B HacieactBeHHOW m3meHunBocth H. W. BaBuiioBa, ero 3HadeHue sl CENEKIIMOHHON
paboTHI.

Metonp! cenekiMoHHOM padoThl. MckyccTBEHHBIH OTOOP: MAacCOBBIA M MHAMBHTYaJIbHBII.
Dtanbl KOMOWHAIIMOHHOW ceneknuu. VcnpiTanue mpou3BoOAMTENCH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MTOMOIIBIO OLEHKU ()EHOTUIIa TOTOMCTBA U OTOOP IO F'EHOTHUITY C IIOMOIIBIO aHATN3a
JIHK.

HcKyccTBeHHBIM MyTareHe3 Kak METOJ CeNeKIMOHHON paboTel. PamuanvoHHBIN U
XUMHYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluil Yy KyJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp30Banre reHOMHOTO PEIaKTHPOBAHKS U METO0B pekoMOnHaHTHBIX JIHK nist momydenus
HCXOJIHOT'O MaTepuana i CeJICKLIHH.

[lonydyenne nonumiounoB. BHyTpuBumoBas rubpuausanus. bnuskopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe CKpelluBaHKue, Wik ayTOpuAuHr. ['ereposuc u
ero mnpuuuHbl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas ruOpuAM3aIUs.
[Ipeononenune Oecriogusi MEXBUIOBBIX THOpUIOB. JIOCTHIKEHUS CeNEeKIMH pPACTEHUH U
KUBOTHBIX. «3e1éHas pegonoyusiy.

CoxpaHeHHe U U3yYEHUE T€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUHM M HUX JIUKHUX
ponuyeil s CO3JaHKsI HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SICTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcami CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUST CYUeCmB8YIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUCie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

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

Tabmuiet 1 cxeMbl: «LIeHTpBI TPOUCXOXKIEHUSI 1 MHOTO00pa3usi KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHUX pPAJIOB B HACJIEACTBEHHOW H3MEHUMBOCTH», «METOAbl CENeKIN,
«Otnanénnas rudpunuzanus», «MyTareHes».

JlabopaTopHas pa6ora «/3ydyeHne COpTOB KyJbTYPHBIX PACTEHHUI W MOPOJ TOMAITHUX
KUBOTHBIX).



JlabopaTopHas padora «/3yueHne METOJ0B CENEKIINHU PACTCHUI».

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKekypeust « OCHOBHBIE METO/bl U JOCTHXKCHHSI CEJIEKIIUMU PacTeHHIl W KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIIMIO, TIEMEHHYIO (pepMy, COPTOMCHBITATEIbHBIN yYacTOK, B TEIIMYHOE
XO035IICTBO, B J1a0OPaTOPHUIO arpOyYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTEXHOJIOTMSI M CHHTeTHYeCKasi OHOIOT s

OOBbeKTbl, HCNONb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHMU3MBbl, HX XapaKTepUCTHKa. TpaaulMoHHas OWOTEXHOJIOTUS: XJIeOOoIeueHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOIENUE. Mukpoounonornyeckuii cuaTe3. OObEKTHI
MHUKpOOHOJIOrHUecKuX TexHoJorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT ¥ BUTAMHHOB.

Coznanne  TEXHOJNOTMM W MHCTPYMEHTOB  LIEJICHANPABICHHOIO  HM3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO TIOJYUYEHUS! OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEPKALUX
HE BCTpEUarorecs B Ipupoie OMOCUHTETUYECKUE My TH.

Kiterounas wnnxeHepus. MeToapl KyJbTypbl KJIETOK M TKaHEW PACTEHMM U JKUBOTHBIX.
KpuoOanku. Comatuueckas rubpuausanuss U comMaTHueckuid smOpuorenes. Mcnonp3oBaHue
TaluiOWJIOB B CENEKLIMM pacTeHuu. [lonyuenue MOHOKIOHANbHBIX anmumen. Hlcnonvzoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOIOTBOPEHUE.
PekoHcTpyKIIMs AHIIEKIETOK U KIOHUPOBAaHUE )KUBOTHBIX. MeTO/T TpaHCIUIaHTALUHU Sep KIETOK.
Texunonocuu  0300po6neHUs,  KYIbMUBUPOBAHUL U  MUKDPOKIOHANbHO20 — PAZMHONCEHUS
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpoMOCOMHasi M TeHHasi UHXeHepus. VICKyCCTBEHHBIN CMHTE3 I€éHa U KOHCTPYUPOBAHHUE
pekomOunanTHbIX JIHK. Coz0anue mpanceennvix opeanuszmos. JIOCTHKEHHS W TIEPCIEKTHUBBI
XPOMOCOMHOM ¥ TEHHOW WHXEHEPHH. OKOJIOTHYECKHE W OTHYECKHE MpOoOJIeMbl TEHHOU
VHKEHEPUH.

Menumnunckue ouotexnosioruu. [locrrenomuas mudposas meaununa. [1IP-auarnoctuka.
MeTabo0MHBIN aHaIM3, TCHOLIGHTPUYECKUN aHAIN3 MPOTEOMa YeJIOBEKa JIsl OLICHKH COCTOSTHHS
€ro 3710poBbs. Vcnonb3oBaHue CTBOIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0uonmxenepus
Ui pa3paboTku (PyHAaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUM, CO3JJaHMsI KOMILJIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJIOTUH TpEXMEpPHOro OMONpPHUHTHHTA U cKaddoiauHra Juid peueHus
3a/1a4 NEPCOHAIM3UPOBAHHON METULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C IeJbl0 oOecrieueHuss KOMOWHHUPOBAHHOM 3allUThl OT
Bo30yaureneir OPBU, ycraHOBieHHE MOJEKYISpHBIX MEXaHHW3MOB (yHkuuoHupoBanus PHK-
COJIEp KaIINX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMAacHbIE 3a00IeBaHMs YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonp30BaHHE  MHUKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MIPOU3BOJICTBEY, «KieTouHas uHxeHepus», «I eHHast HUHKEHEepUs».

JlaGopaTopHas pa6ora «/3yueHne o0beKTOB OMOTEXHOIOTUN.

IIpakTnuyeckas padora «IlomydyeHne MOJIOYHOKHUCIBIX IPOLYKTOBY.

JKcKypeust «bHOTEXHOIOTHS — BaKHEHIIIas TPOM3BOAUTEIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOCTBO)».

11 KJIACC

Tema 1. 3aposkaeHne u pa3BuTHE 3BOJTIOLMOHHBIX NMPeACTABIEHUNH B OHOJI0THH
OpomonmonHas teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHMSI JapBUHU3MA. JKU3HB
U Hay4Has aearenbHocTh Y. JlapBuHA.



JBuoxymue cuibl 3BoiarouuMu BugoB 1o Y. JlapBuHy (BbICOKass WHTEHCHBHOCTb
Pa3MHOXXEHMsI OpPraHHW3MOB, HAaCJIEICTBEHHAs HW3MEHUYMBOCTb, Oopb0a 3a CyIlIEeCTBOBAHUE,
€CTECTBEHHBIH U NCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTnyeckoi Teopun dBomonuu (CTD). HelitpansHas Teopwst 3BOTIOIUH.
CoBpeMeHHas BOMIOIMOHHAS OHMOIOrHs. 3HaYEHUE 3BOJIOLMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa.

JdeMoHcTpanuu

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

Tabmuupr n cxembl: «Cucrema xuBoi npupoasl (o K. Jlunuero)y, «JlecTHuma >KuBbIX
cymects (1o Jlamapky)», «Mexanu3m GopMUPOBaHHS MPUCTIOCOOTICHHUM Y pACTEHUI M )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapuipyrta nmyremectBus Y. lapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBOBI 32 cymiecTBoBaHuEY, «Iloposl romyoeit», «MHOroobpasue KyabTypHBIX (HOpM
karnycTb», «lloponpl nomamHuX >KUBOTHBIX», «Cxema o0pa3oBaHMs HOBBIX BUIOB (o Y.
HapBuny)», «CxemMa COOTHOLIEHUS MABMXKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETUYECKOMN TEOpUHU IBOIIOLIUN.

Tema 2. MuKpo3IBOJTIONNS U €€ Pe3yabTaThl

[Momynsus kak sneMeHTapHas eauHuIa 3Boitoluu. COBpEeMEHHbIE METOJIbl OLEHKU
T€HEeTUYECKOT0 pa3HO00pa3us U CTPYKTYpbl nonysiuuil. Miamenenue renogoHa monyasuny Kak
JJIEMEHTApPHOE 3BOJIIOIIMOHHOE SBJIEHUE. 3aKOH reHeTmyeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (PakTOpbl (IBIKYIIHME CHJIBI) JBOJIIOIMUU. MyTallMOHHBIN MpoIlecC.
KomOunaruBHast naMeHUnBOCTD. Jperid reHoB — ciyualiHbie HeHANpaBlIeHHbIE H3MEHEHUS YacTOT
aytenedt B nomyssiuax. IddexT ocHoBarens. Ipgexm oymoviiounoco eopaviuuka. CHudiCeHue
2EHeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmesus. Ilpossnenue sgpghexkma opetigha ceros 6
oonbuwux u manelx nonyiayuax. Murpanun. M3onAuug nomyJismuii:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OMoJIoruveckas (penpoyKTUBHAS).

EctectBennsiii 0TOOp — Hampapisitouuii ¢akrtop sBosonud. PopMbl €CTECTBEHHOTO
otOopa: ABWIKYIIMH, CTAOMJIM3UPYIOIIMMA, pa3pbiBarOIIMi (qu3pynTuBHBIN). [lomoBoit oTOOD.
Bo3HUKHOBEHHE U 3BOJIOLUS COLIMATLHOTO MTOBEACHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHu3MOB Kak pe3yJbTaT MHUKPOIBOMIONMH. BO3HHKHOBEHUE
MPHUCIIOCOONIEHUH Yy opranu3MoB. ApoMopdo3sl 1 uanoaaantanuu. [Ipumeps! npucnocoOiaeHuit y
Opranu3MoB: Mopdoiorudyeckue, (QpuU3noIOruuecKkue, OHOXMMHUYECKHE, MOBEJACHYECKUE.
OTHOCHUTENBHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT MHUKPOIBOIIOIUH.
W3onsmus — wimroueBoit  ¢akrtop BumooOpazoBanus. I[lytu u cmocoObl BHA0OOpa3OBaHMUS:
ajuionatpuyeckoe  (reorpaduyeckoe), CHUMIATPUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumionan3anus, rudopuanzaius). JJInTenbHOCTh SBOIIOLMOHHBIX MPOLIECCOB.

MexaHu3Mbl (POPMHUPOBAHUS OMOJIOIMUYECKOT'0 Pa3HOO0pa3usl.

Ponb  »BOMIOIMOHHOM OMOJIOTMM B pa3pabOTKe HAy4YHBIX METOJOB COXpPaHEHHs
O6nopazHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOLUS IMapasUTOB M UX X031€B. MeXaHU3MBbI
(hopMUpOBaHHS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEl.

JdeMoHcTpanuu

IToptpetsi: C. C. UerBepukos, O. Maiip.

Tabnuie! U cxeMbl: «MyTalOHHAs U3MEHYUBOCTEY, «[lomysIIMOHHAs CTPYKTYpa BHIA»,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «JIBuKylue CHJIBI  DBOJIOIUN,



«OKOJIOTHYECKasT M30JSIIMS TOMYJSIUiA ceBaHCKoi (openn», «l'eorpaduyeckas HI3OMALH
JIMCTBEHHUIbI CUOMPCKOM U JINCTBEHHUIBI JaypcKoil», «llomysnnoHHble BOJIHBI YHCIEHHOCTH
XMIMHUKOB M XepTB», «CxemMa MAEHCTBUS ECTECTBEHHOTO 0TOOpa», «Dopmbl OOppObI 32
CYILLIECTBOBAHUEY, «npycrpuanbHbIi MEIIaHU3M, «Kussie HCKOIIa€MBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka MXUBOTHBIX», «lIpenynpexnaromas okpacka MKUBOTHBIX,
«®usnonoruueckue aaanrauuny, «IIpucnocodbIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Buapl-nBoiiHukn», «CTtpykTypa Buaa B npupone», «CrnocoObl
BujooOpazoBanusi», «l'eorpadguueckoe  BHIOoOOpa3zoBaHWE TPEX BHIAOB  JIAHABIIICH,
«OKOJIOTUYECKOE BUJI000pazoBaHue BUAOB CUHMI, «[lomumimounsl pactenuit», «KamyctHo-
peIeUHbIA THOPUTY.

OO6opynoBanue: repOapuyl pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesa INTUIl U 3BEepei C
IpUMepaMy pa3IUYHbIX IPUCIOCOOJIEHUH, Yydena NTUL U 3BEpel pa3HbIX BHUAOB, repOapuu
pacTeHui OIM3KUX BUIOB, 00Pa30BABIINXCS PA3JIMYHBIMU CITIOCOOAMU.

JlabopaTopHas padora «BrisBiIeHHE U3MEHYUBOCTH Y 0COOEH OJTHOTO BUIA.

JladbopaTtopnas pabora «[IpucnocoOiieHnsi OpPraHM3MOB ¥ HUX OTHOCHTEJIbHAs
11eTIECO00PA3ZHOCTHY.

JladopaTopHas padora «CpaBHEHHE BUOB IO MOP(OIOTUIECKOMY KPUTEPUIOH.

Tema 3. MakpodBoJIIOIUs U €€ pe3yJabTaThl

Mertob! n3ydeHust MakposBostonuu. [laneoHTonornyeckue METo bl H3y4eHUs HBOJIIOLINH.
[lepexonHbie GopMBbI U PUIIOTE€HETUUECKHE PSbl OPraHU3MOB.

buoreorpaduueckne wmetoasl u3ydeHus sBoionuu. CpaBHeHHe (Guopbl W (dayHBI
MaTepUKOB M OCTPOBOB. bruoreorpaduueckue obmactu 3eMian. BUnbI-5HAEMUKN U PEITUKTHI.

OMOpPHOIOTMYECKHEe U CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl M3yUeHUS 3BOJIOLUH.
'eneTnyeckue MeXaHHU3MBbl SBOJIIOIIMM OHTOTEHE3a U MOSIBICHUS SBOJIIOLIMOHHBIX HOBILIECTB.
['oMonoruuHele U aHaJOTUYHbBIE OpraHbl. PyuMeHTapHble opraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTUYeCcKnue, OMOXMMHMYECKHEe W  MaTeMaTHYeCKhe METOJIbl  HM3yYEHHUs  HBOJIIOLUU.
I'omonoruunsie rensl. CoBpeMeHHBIE METO/IbI TIOCTPOCHHUSI (PUITOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MyTallMH U IBOJIOLIMS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (TMpaBwWiia) dBOMOUMH. [Ipunyun  cmeHvl  QYHKYUL.
HeoOpatumocTs 3BoIOIMN. AanTuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOIUH.

JdemoHcTpauuu

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

Tabnuie! u cxeMbl: «OPUIOTEHETUYECKUI PAJl JIOMIAIN», KAPXEONTEPUKCY», «3BEpPO3yObIe
smepb», «Crerouedansi», «Punnoputs», «CeMeHHbIE MAaMOpOTHUKWY, «buoreorpaduueckue
30HBI 3emun», «/peid koHTHHEHTOB», «Penukrb», «HauyanbHble cTaguu SMOPUOHATIBLHOTO
Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX», «[ OMOJIOTHYHBIE 1 aHAIOTUYHBIE OpraHbl», «PyIuMeHTb»,
«ATaBU3MBl», «XpOMOCOMHBIE Ha0OpHI YeloBeKa W ULIMMIIaH3e», «lJ1aBHbIE HarpaBJICHUS
IBOJIOLMIY, «O0IIMEe 3aKOHOMEPHOCTH SBOJTIOLIUI.

OO6opynoBaHue: KOJJIEKIHUH, repOapuH, MYJSDKM HCKOMAEMBIX OCTATKOB OPIaHU3MOB,
MYJISDKA TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKLUU
HACEKOMBIX.

Tema 4. IIponcxoxkaenue u pa3BUTHE JKM3HA HA 3emiie

HayuHble THIOTE3bl MPOUCXOKIACHUSA >KU3HU Ha 3emiie. AOHMOTreHe3 M IMaHCIEepMUs.
JloHay4HbIEe TPEJCTABICHUS O 3apOXKAEHUHM >KM3HM (KpeaunoHM3M). ['mrmore3a MmOCTOSSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onelraMu ®. Penu, JI. Cnannannany, JI. ITactepa.
ITpoucxosxaeHue KU3HU U acTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HeOpraHM4ecKoi 3Bomonuy. [InanerapHas (reojoruueckas) SBOJIOLMSL.
Xumuueckasi BONIONKSA. AOHOTCHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYCCKUX.
Omnsit C. Munnepa u I'. YOpu. O6pa3oBanue noaumMepoB u3 MoHomMepoB. KoanepBaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OynboHa k. XosjeilHa, reHeTuueckas rumnoresa [
Ménnepa. Pu6osumsr (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanne memopan
Y BO3HUKHOBEHHE MIPOTOKIICTKH.

Uctopus 3emmn u wmeroabl e wu3ydeHus. lckomaemble OpraHuYecKHe OCTATKH.
l'eoxpononoruss u e€ Meroapl. OrTHocuTenbHass W aOCOJIOTHAs  TE€OXPOHOJIOTHS.
['eoxpoHooruyeckast mKana: 0Hbl, 3pbl, HEPUOADI, JTOXHU.

Hauanpabie sTanbl opranudeckoit sBostonuu. [losiBIeHHE W ABOMIONUS TEPBBIX KIETOK.
Oponronus Merabonu3Mma. Bo3HukHOBeHHE mepBbIX 3KocucteM. CoBpeMEHHblE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor nepBblx Ha 3emie coobmiectB. CtpomaTtonutsl. IIpokapuoTel u
3YKapuOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOTeHe3). DBONIOIMOHHOE MPOMCX0XKJIEHUE BUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HUKHOBEHHME OCHOBHBIX  TpYyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIONMM BBICHIUX pacTeHuid. OcHOBHbIE apoMop¢o3bl PACTEHUH.
Beixon pacrennii Ha cymry. [losiBieHue criopoBbIX pacCTeHUH U 3aBO€BaHNE UMU Cymin. CeMeHHbIe
pactenus. [IporncxoxaeHre BETKOBBIX PACTCHUM.

OcHOBHBIE ATambl 3BOJIONHMH JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THIOB. [lepBbhie XOpmaoBbIe
KUBOTHBIE. JKU3Hb B BOjE. DBOMIONNS MO3BOHOUHBIX. [IpoucxoxaeHune ampuOnuii U penTuIni.
[TpoucxoxaeHne MIEKOMUTAIMMUX W nTHll. [IpuHnmm xiarodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butue xxu3Hu Ha 3eMiie 1O 3paM U MEpUOJiaM: apXeu, MPoTepo30il, maaeo30M, Me3030M,
KaitHOo30#. OO0Ias XxapakTeprucTrUKa KIMMaTa 1 T€oJIOTHUECKHX mporieccoB. [losBaeHne u paciser
XapaKkTepHBIX OPraHU3MOB. YTIJieoOpa3oBaHUE: €ro yCIOBHUS U BJMSHHE Ha Ta3oBbIi COCTaB
aTMocCQepBl.

MaccoBble BBIMHPAHHSI — 3KOJIOTMYECKHE KpU3UCHI mpouwioro. [IpuunHel u ciencTBus
MacCOBBIX BbIMUpaHUi. COBpEMEHHBIN 3KOJOTHUYECKHM KPHU3HC, ero ocoOeHHOCTH. I[Ipobnema
coxpaHeHus1 6mopazHooOpasus Ha 3emiie.

CoBpemeHHasi cucTemMa opraHudeckoro mupa. [IpuHIunsl kiaccudukanuy opraHu3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanwy, JI. [Tactep, M. 1. Meunukos, A. . Onapun, k.
Xonpewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumet u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [TacTepa mo u3yueHuto
caM03apoXKJIeHus Xu3Hm», «Cxema ombitTa C. Mumnepa, I'. FOpu», «3tansl HeopraHudeckoi
3BONTIOLMNY, «I'eoXpoHoJornueckas mkaia», «HadanpHble 3Tansl OpraHUYEcKON SBOIOLUNY,
«CxeMa 00pazoBaHus SyKapuoT MyTEM CUMOHOTeHe3a», «CrucTeMa )XUBOU Mpupos», «CTpoeHue
BUpYyca», «Apomopdo3sl pacteHuit», «PuHnopuTh», «OIHOKIETOYHBIE BOJOPOCII,
«MHorokiaeTounsle Boaopocnn», «Mxu», «llanopoTHukn», «l'0l10CEMEHHBIE pPACTEHUS,
«Opranbl 1[BETKOBBIX pacTeHUi», «Cxema pa3BUTHS JKUBOTHOTO MHpPa», «ApoMopdosbl
AKUBOTHBIX», «[Ipocreiimmey, «Kumeunononoctueie», «llnockue yepBu», «UneHucroHoruey,
«PvI0BI», «3emHOBOMHBIE», «IIpecmbikarommecs», «lltunpy, «Mnekonutatomue», «PazBurue
JKU3HU B apXeuckou 3pe», «Pa3BUTHE XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTHE KU3HU B



1aJIe030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030UCKOU 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «CoBpeMEeHHasi CUCTEMA OPTaHUYECKOTO MUPay.

OGopynoBanue: repOapuy pacTCHH PAa3IMYHBIX OTICIIOB, KOJIICKIMU HACEKOMBIX,
BJIQ)KHBIE IpPENaparbl >XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKLIUU HIJIOKOXKHUX, CKEJIEThI
[I0O3BOHOYHBIX JMBOTHBIX, Yyyesla NTULl U 3Beped, KOJUIEKIUH OKAaMEHEJIOCTEeH, MOJIE3HBIX
HCKONAEMbIX, MYJISDKU OPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa Jaboparopnas padora «MogenupoBanue omnelToB Musuiepa—tOpu no
M3YyYEHUI0 a0MOTeHHOTO CHHTE3a OPraHMYECKUX COCTMHEHNUH B IEPBUYHON aTMOChepey.

JladbopaTtopnas pa6ora «l3yyeHue u omnmMcaHWEe MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «l3yuenne ocoOeHHOCTEN CTPOEHMSI PACTEHUHN Pa3HBIX OTAEIOBY.

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

Tema S. IIpoucxoxkaeHue 4yej0BeKa — AaHTPOINOreHe3

Paznens! 1 3agaun aHTponoaorui. MeTo bl aHTPOIOIOT U H.

CraHOBJIEHHE NIPEACTABICHUI O MPOUCXOXKACHUU dYelloBeKa. PenurnosHbie BO33pEHHUS.
CoBpeMeHHbIE HaAyYHbIE TEOPHH.

CxonctBo  yenoBeka ¢ KUBOTHbIMH. CHCTeMaTH4eCKOe IIOJIOKEHHE  4eJIOBeKa.
CBunerenbcTBa CXOACTBA 4YEJOBEKAa C JKUBOTHBIMU:  CPAaBHUTEIBHO-MOP(OIOTUYECKHE,
sMOpHosornuecKkne, (HU3N0JIOro-OMOXUMHYECKHE, ToBeaeHYecKne. OTiInuns dYelnoBeKa OT
KUBOTHBIX. [IpAMOXOXK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxymue critbl ((paKkToOpbl) aHTPOIIOTeHE3a: OMOJOTHYECKre, connaibabie. COOTHOIIIEHUE
OMOJIOTUYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOITOTCHE3E.

OcHOBHBIE CTaIMM AaHTPONIOTEeHE3a. PaHHue YenoBekooOpasHbie 00€3bsHbBI (IPOKOHCYIIBI) U
paHHUE TIOHTU[BI — OOIIME TPEIKH YEIOBEKOOOPAa3HBIX 00€3bsH W JIOJCH. ABCTPAIIOMUTEKA —
JIBYHOTHE TpeAKu JiroAeil. UenoBeK ymenblil, IepBble M3rOTOBJIEHUS Opyauid Tpyna. Yemoek
MPSMOXOJISAIIMNA W TIEPBBIM BBIXOJ JtoJeH 3a mpeaenbl Adpuku. UenoBek reineab0eprckuii —
o0IIMi MpeoK HeaHIePTaIbCKOr0 YeJI0BeKa U YeloBeKa pasyMHOro. YenoBeK HeaHAepTaIbCKHi
KaK BUJ JIIOJEH XOJIOJHOTO Kiumara. YenoBeK pa3yMHBIH COBPEMEHHOIO THUIIA, IEHUCOBCKUIL
YeJlI0BEK, OCBOEHIE KOHTUHEHTOB 3a npeaeiamu Adpuku. [laneorenerrka u najieoreHoMHUKa.

DBOJIOIUS COBPEMEHHOro 4enoBeka. EcTecTBeHHBbIH OTOOpP B MOMYJISIUSAX 4YellOBEKa.
MyTaunoHHbli nporiecc U noaumopdusM. [lomynsuroHHbie BOIHBL, Apeid TeHOB, MUTpaLUsi U
«3(hdexT ocHOBaTEND» B MOMYJISAIUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacwl. I[lonstue o pace. bonbiiue pacel: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HETpOHIHAs (PKBaTOpHAalIbHAsI), MOHTOJIOMIHAs (a3UMaTCKO-aMepHuKaHcKasi). Bpems u
IMyTH pacceleHHus uejoBeka Mo TulaHete. EauHcTBO 4yenoBedeckux pac. Hayunas
HECOCTOSTENILHOCTH pacu3mMa. [Iprcrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBHIM OKpY>Karolei
cpeabl. BiousiHue reorpaguyeckoil cpeapl u apeiida reHoB Ha MOpGOJIOTHIO U (PU3HOJIOTHIO
YeJI0BEKa.

MeXIUCIUIUTMHAPHBIE METOIbl B (u3U4eckod (OMOJIOTMYecKoil) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS. ~ AHTPOMOJIOTUS W MAJICOAHTPOIOJIOTUSl  YEJIOBEYECKUX  MOIMYJISIUH.
buocounaneHple  ucCClEeNOBaHMS — NpUPOABI  4eioBeka.  MccnenoBaHHME — KOIBOJIIOLMM
OMOJIOTUYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IHoprpersr: Y. lapsun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.



Tabmumer uw  cxembl: «MeTOAbl  aHTPOMOJIOTHNY», «['OJIOBHOM MO3T YeJIOBEKay,

«UYenoBekooOpa3Hbie 00e3bsHBDY, «CKENeT YeIoBeKa U CKeNIeT MuMIaH3e», «PyauMeHTsr u
aTaBU3MBbI», «JIBWXKyIIME CHJIBI aAHTPOIOTEHE3a», «DBOJIOIMOHHOE JPEBO YEIOBEKAY,
«ABcTpasionurek», «HenoBek ymensiiny, «HemoBek NpAMOXOoIauny, «leHUICOBCKUNA YEI0BEK»
«Heannepranbipiy, «KpomanboHIp», «lIpeaku uenoBeka», «ITambl 3BOJIIOIUU YEIOBEKA,
«Pacpl yenoBekay.

O6opynoBaHue: MYJISKM OKaMEHEJIOCTEH, MPEIMETOB MaTepUaIbHON KYJIbTYPhl NPEAKOB
qenoBeka, penpoaykuuu (pororpadum) KapTHH ¢ ME(DOTOTHISCKUMH U OUOJICHCKIMHE CIOKETaMU
MIPOUCXOXKICHUS YeIIOBEKa, (oTorpaduum HAXOJOK HCKOMAEMBIX OCTATKOB YEJOBEKAa, CKEJET
4esioBeKa, MOJENb Yeperna 4eloBeKa M uYepena LIMMIIaH3€, MOJEIb KHUCTU YelOBEeKa U KUCTH
IIMMIIaH3€, MOJIENIM TOpCca MPEAKOB YEIOBEKa.

JladbopaTopnas pabora «l3yueHue o0COOCHHOCTEH CTPOEHUSI CKeJeTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0J0rHYECKUX aJanTallMi YeIOBEKay.

Tema 6. IKko0rusi — HAYKa 0 B3AaHMOOTHOIIIEHUSAX OPTaHU3MOB H HATOPTaHU3MEHHBIX
CHCTEM C OKpY:Kawouien cpeaoi

3apoxxaeHre U pas3BuTHe 3kojoruu B Tpynax A. ['ymbGonpara, K. @. Pymbe, H. A.
CeBepuioBa, J. I'ekkens, A. Tencmu, B. H. CykauéBa. Pa3gensl m 3amaum skonoruu. CBs3b
9KOJIOTHU C JPYTUMHU HAyKaMH.

Metonap! skonoruu. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJOTUU: MPUPOJIHBIE U
nabopaTopHbie. MoienupoBaHue B SKOJOTUA. MOHUTOPUHT OKPY>KaroIIeh cpeipl: JIOKATbHBIN,
pPEruOHANIBHBIN U TTI00aTBbHBIN.

3HaUYE€HHE SKOJOTMYECKHX 3HAHUM U1 YelIOBEeKa. DJKOJOTMYECKOEe MHPOBO33PEHHE Kak
OCHOBa CBs3€i 4enoBedyecTBa ¢ mpupoaod. DopMupoBaHUE SKOJOTMYECKOW KYJIbTYphl U
9KOJIOTUYECKON T'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpr u cxemsbl: «Pa3gensl sxonorun», «MeTtoasl 3xojorun», «CxeMa MOHUTOPHHTA
OKPY’KaroIllel cpeash».

JlaGoparopHas padora «/3yueHne MeTo10B SKOJIOTHYECKUX UCCICIOBAHUIY.

Tema 7. OpranusMsl 4 cpeia 0OUTAHUS

Okonorudeckne ¢GakTopel W 3aKOHOMEpHOCTH ux gaeiictBus. Knaccuduxarms
OKOJIOTMYECKUX  (akTOpoB:  abuoTHyecKkue, OHOTHYECKHe, aHTpomoreHHsle.  OOmue
3aKOHOMEPHOCTH JIeHCTBUSA dKonorudeckux dakropos. [IpaBuno munumyma (K. llnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIEC OpraHU3MBI.

Abuorndeckue Qaktopsl. CBeT kKak skonorudeckuii pakrop. JleiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX 10
OTHOLLIEHHUIO K cBeTy. CurHanbHasi pojb cBera. @oTonepuou3m.

Temneparypa kak sKkonoruueckuid ¢akrop. JlelicTBue Temmeparypbl Ha OpraHU3MBIL.
[TolikuiioTepMHBIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxnocTs kak skojorumdeckuit akrop. IlpucrnocobneHus pacTeHHil K MOJAEp:KaHUIO
BogHoro Oamanca. Kmaccudukanus pacteHuii 1Mo oOTHOWmIEHUIO K Boje. [IpucmocoOnenus
YKUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXKUMa.



Cpensl OoOMTaHMS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3MAYIIHAs, IOYBECHHAs, TIyOWHHAs
MOJINOYBEHHAsA, BHYTpUOpTraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpel OOuTaHus
opranu3MoB. [Ipucrocobiaenns Opranu3MoB K KHU3HH B Pa3HbIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMbl. CYyTOYHBIE ¥ TOJUYHBIE PUTMBI.
[Tpucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHH KH3HH.

XKuznennsie Gopmbl opranu3moB. [lonarue o xuzHeHHOU (opme. JKuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJIETHUE TpPAaBBI.
XKuzneHnole QGOpPMBI JKUBOTHBIX: THAPOOMOHTBI, TE€OOMOHTHI, a’pOoOMOHTHL. (COOEHHOCTH
CTpOEHMs U 00pa3a KU3HHU.

buotnueckne  ¢akroppl. Buasl OMOTHUECKHMX  B3aUMOJEHCTBHI:  KOHKYpPEHLHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koomnepanus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHpaHTCTBO,  HaxjeOHuM4ecTBO). HeTpodpuueckue  B3aumoaencTBus  (TONMUYECKHE,
dbopuueckue, (pabpuyeckue). 3HaUeHHE OMOTUYECKUX B3aMMOJECUCTBUHN ISl CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpyHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojoruueckue (HakTopel», «CBETOBOM CHEKTP», « IKOJOTUUECKUE
IPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», «TemIoKpoBHbIE )KUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJaNTallld XUBOTHBIX», «Cpeapl OOMTaHMSI OPraHu3MOBY,
«buonornyeckue putmMbl», « KuzHeHHble POpMbI pacTeHHI», «Ku3HEeHHbIE (POPMBI KUBOTHBIXY,
«IJKOCHCTEMA MIAPOKOIMCTBEHHOTO JIEeCay, «DKOCHCTEMAa XBOMHOIO Jieca», «llemu nmutaHus»,
«XumHau4ectBoy, «Ilapasutuszmy», «Konkypennus», «Cumomnosy, «KomMeHcamuzm.

OGopynoBanue: repbapuu pacTeHUH U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  JKOJOTHYECKUX  (DaKTOpPOB, TepOapuu  CBETONIOOWBBIX, TEHETIOOMBHIX U
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHEIIOOWBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repoapuu U KOJUIEKIIMH TEIIOII00UBBIX, 3MMOCTOMKIX, MOPO30YCTOMYUBBIX PACTCHUI,
yyuyejga TTHII W 3Bepei, repOapwu pacTeHUM, OTHOCIIIMXCS K THrpoduTam, Kcepoduram,
Me30(puTaM, KOMHATHBIE PACTeHMSI JAHHBIX IPYIII, KOJJIEKLIHUN KUBOTHBIX, OOMTAIOIIKX B Pa3HBIX
cpenax, TepOapuM M KOJUIGKIIMM PAcTeHUH U JKUBOTHBIX, OOJaJaloNIMX dYepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBHHM JKU3HU, repOapuu U KOJUIJICKIUU
pPacTeHMii U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUH KUBOTHBIX, YUACTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BrisBneHUE MPUCTOCOOICHHI OPTraHU3MOB K BIIUSHUIO CBETA.

JlabopaTopHasi padora «BbisBIeHHE MPHUCIOCOONCHUN OPraHU3MOB K BIIHUSHUIO
TEeMIIEPaTypPhbI».

JlabopaTopHasi padoTra «AHAaTOMHUYECKHE OCOOCHHOCTH pPACTCHUH M3 pPa3HBIX MECT
oOUTaHU.

Tema 8. Dko/10rusi BUAOB U MOMYJISILMIA

DKOJOTHYECKHE XapaKTepUCTUKHU momymsiun. [lomymsimus kak Ouoioruyeckas cucreMa.
Ponb HEOTHOPOAHOCTH cpenbl, (pU3MUECKUX OapbepoB U OCOOEHHOCTEH OWOJIOTMH BUAOB B
(bopMHPOBaHUN IPOCTPAHCTBEHHON CTPYKTYpbI Nomysiuuid. OCHOBHBIE MOKA3aTENN MOy JISALNH:
YHUCJIEHHOCTb, IIJIOTHOCTh, BO3pPAacTHAs M IOJIOBAsl CTPYKTypa, POXKAAEMOCTb, MPHUPOCT, TEMII
pocra, CMEPTHOCTb, MUTpALUs.

Dkojorudeckast cTpykTypa nomynsiud. OIeHKa YWCICHHOCTH Tomyisiiud. [[uHammuka
MOMYJISIUHU U €€ peryisus. bruotndeckuii moTeHIal nomyianud. MoaenupoBaHue TUHAMUKA
nonynsiuu. KpuBbie pocta 4ucIeHHOCTH momymsiuu. Kpusble BeDKMBaHUS. Perymnsius



YHUCJICHHOCTH TOMYJSIMA: poib (DAaKTOPOB, 3aBUCSIIMX M HE 3aBUCAMIUX OT IUIOTHOCTH.
Dkosiorndyeckue crpateruu BuaoB (r- u K-ctparerun).

[lonatue 00 »sKomorMyeckoil HUMIE BUAa. MectooOuTanue. MHOromepHass MOJEINb
skosornyeckor HumM Jx.M. Xarunncona. Pasmepsl skonorndeckoi Humu. IloreHuuanbHas u
peain30BaHHAs HULIU.

Buna kak cucrema mnomymnsiuid. Apeanibl BUAOB. BuIbl M HUX JKU3HEHHBIE CTPATETHU.
DKOJIOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHHMS W MHrpaldid JKUBOTHBIX. bBHONOrMYecKHe WHBA3UU
YYy>KEPOJIHBIX BUIOB.

JdeMoHcTpauuu

[Toprper: Ix. M. XaTuynuHCOH.

Tabmuie! 1 cxeMbl: « DKOJIOTMYECKUE XapaKTepUCTUKU nonysuuny, «I[IpoctpancTBeHHas
CTpyKTypa mnomyisiun», «Bo3pacTHple nupamuabl mnomyssuun», «CKOpOCTh 3aceneHus
MOBEPXHOCTH 3€MJIM Pa3IUYHBIMU OpraHudmMamm», «Mojenb skojornyeckor Humu Jx. .
XaTynHCOHAY.

O6opyoBanue: repoapun pacTeHUM, KOJUICKITUN KUBOTHBIX.

JladopaTopHas padora «IIpucrnocobnenus ceMsH paCTeHUH K pacCeICHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKre CHCTEMBbI.

CoolmiectBa opranu3moB. buoreHo3 u ero ctpykrypa. CBsi3U MEXIy OpraHu3MamH B
ouoreHose.

Oxocucrema kKak OTKpeiTas cuctema (A. JDbk. Tencnum). DyHKIHOHATBHBIE OJIOKH
OpPraHM3MOB B 3KOCHUCTEME: MPOJYLEHThI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduoruueckue 010k 3KocucTeM. [I0UBBI M UIIBI B SKOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bruomMacca u npoAyKius. DKOJIOTHYeCKUEe MUPAMHUIbI
gyucen, OMoMacchl M SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotixu. @nyxmyayuu. HanpaBineHHbIC
3aKOHOMEpPHBIE CMEHBI COOOLIECTB — Cykieccud. [lepBUUHBIE W BTOPUYHBIE CYKLIECCUU U HX
NPUYMHBL. AHTPOIIOT€HHBIE BO3JCUCTBUA Ha Ccykieccun. KimMakcHoe cOOOLIECTBO.
buopaznoobpasue u noaHOTa KPyroBOpoTa BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneu, nyCmvlHb.

AHTpONIOTEHHBIE  AKOCUCTEMBI.  ArposkocuctemMa. ArpoueHo3. Pazmuuus Mexnay
AQHTPOIIOI€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas duiopa u dayHa.
CunanTponuzanus ropoackoi Qaynsl. buonormueckoe ©  XO3SHCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHI OpraHM3MOB B 9KOCUCTEMAX.
Ponv xackaonoco sagpgpexma u 6udos-3ouguxamopos (knouesvlx 6u008) 8 DYHKYUOHUPOSAHUU
skocucmem. IlepeHOC 3HEPruM M BEUIECTB MEXKIY CMEXKHBIMH IKOCHUCTEMAMHU. Y CTONYMBOCTH
OpraHM3MOB, TOMYJSIUMA U OSKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aAHTPOIOI€HHBIX
BO3/ICHCTBUN.

Mexanusmol  8030elicmeus  3a2pA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL 3KOJIO2UHECKO2O
HOPpMUPOBAHUS AHMPONO2EHHO20 B8030elicmaus. MeToloIorusT MOHUTOPUHIa €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptper: A. Jlx. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OuoneHo3a», « IKoCHCTEMA MHUPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOrO Jeca», «DYHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B DKOCHCTEME),
«KpyroBopor BemectB B 3kocucteme», «llenm mnwuraHus (macTOuIHAs, JETPUTHAS)»,
«IKOJOTUYECKas MTUPAMUIA YUCE», « IKOJOTHUECKas MUpaMHuaa OMOMACChD, « IKOJOTHYECKas
nupamuia 3ueprun», «O0pasoBanue 6onoray, «llepBuunas cykueccus», «BoccraHoBieHue neca
mocJe moxkapa», « JKocucTeMa 03epa», « ArporeHos», « KpyroBopor BeniecTs u moToK YHEPTUU B
arporeHose», «IIpumepsr ypooskocucTem.

OO6opynoBanue: repbapur pacTeHUM, KOJUICKIIMM HACEKOMBIX, uydesia TTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBAPUYM KaK MOJIEITb SKOCUCTEMBI.

IIpakTuuyeckas padora «l3yuenne n onncanme ypo0IKOCHCTEMBI».

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

IKCKypeust «IKCKypcHsl B TUIIUYHBIA OHOreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJBHBIN WM TOUMEHHBIN JIyT, 03€p0, 00JIOTO)».

IKCKypeust «DKCKYPCHsSI B arpOIKOCHCTEMY (Ha TI0JIE FITH B TETUTMIHOE XO3SIHCTBO).

Tema 10. Buocdepa — riodaapHasi IKOCHCTEMA

buocdepa — obmemnanerapuas o6onoyka 3emiid, TZie CYIIECTBYET WM CYIIECTBOBaja
KW3Hb. PazBuTHe npencraBienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
ounochepe. O6mactu 6uocheps! u e€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero PpyHKITUH.

3aK0OHOMEpPHOCTH cymecTBoBaHus Onocdeprl. OcobeHHOCTH OMocdephbl Kak TII00ATBHON
skocucTteMbl. JluHamuueckoe paBHOBecue B  Ouocdepe. KpyroBopoTbl Bemiects U
OMOre0OXMMHUYECKHUE IUKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3oHanbHOCTH Onocdepsl. [lonsarue o 6mome. OCHOBHBIC OMOMBI CYIIIHM: TyHJZIpa, XBOWHbBIC
Jieca, CMEIlIaHHbIe U UIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCTHIHU, TPOIUYECKHE Jieca,
BbICOKOTOpbs. Kiumar, pacTuTenbHbIN U KUBOTHBIN MHUp OHoMOB cymin.CTpyKTypa ¥ QPyHKIUS
YKUBBIX CCTEM, OLIEHKA UX PECypCHOro MoTeHIHana U OnocepHbIX GYHKITHIA.

JdemoHcTpauuu

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

Tabmuust u cxemsl: «I'eocheprr 3emmm», «Kpyroopot azora B npupoae», «Kpyrosopor
yriaepoaa B mpupoje», «KpyroBopor kuciaopoaa B mpupoje», «KpyroBopor Bojbl B IpUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumaruueckue nosica 3emnny, « Tynapay, «Taiiray, «CMenaHHbINA
necy, «IllupokonucTBenHslii nec», «Ctenby, «CaBanHay, «IlycThiHg», « Tponudeckuii gecy.

O6opynoBanue: repOapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 11. YesioBek M OKpy:KaoLias cpeaa

DKOJIOTHYECKHe KpU3HChl W WX TMpUYMHBL. Bo3jgelicTBue dYenoBeka Ha Ouocdepy.
3arpsi3HeHre BO3AYIIHOM cpebl. OxpaHa Bo3ayXa. 3arpsizHeHue BOJHOU cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienne nouBsl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHmne kiuMara.

AHTpONOreHHOE BO3/ICHCTBHE HA PACTUTENBHBIN U )KUBOTHBIN Mup. OXpaHa pacTUTEIHHOTO
U SKUBOTHOro Mupa. OCHOBHBIE NPUHLMUIBI OXpaHbl Tpupoasl. Kpacueie kuuru. Ocobo
oxpansiembie pupoabie Tepputopun (OOIIT). boTannueckue caabl U 300JI0THYECKUE TAPKH.

OcCHOBHBIE TIPUHIIUITBI YCTONYHUBOTO Pa3BUTHSI YEIIOBEUYECTBA M MPUPOJBL. ParmonansHOe
IPUPOJIONIONB30BAaHUE M COXpaHEHHEe OMOJIOTHYecKoro pasHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJIBHBIX KOJIOTMYECKHX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3UCa
U €ro BEPOSITHBIE TOCIEICTBUS.



Pa3BuTHE METOMOB MOHHTOPHHIa pAa3BUTUS OMACHBIX TEXHOTCHHBIX IIPOIECCOB.
Cucmemmuble uccinedosanuss nepexooa K pecypcocoepeearoweti U KOHKYPEHMOCNOCOOHOU
aHepeemuke. Bbuonocuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanonvle ungopmayuonnvle
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAYUU HO COCMOAHUIO OMOEIbHLIX 6U008 U
akocucmem. OCHo8bl dIKOpeaburumayuu IKOCUCmeMm u cnocoooé b6opbobl ¢ OLUONOBPENCOECHUAMU.
Pexoncmpykyus MopcKux u Ha3emHuIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuuet w  cxembl: «3arps3HeHue atMmochepbl», «3arps3HeHHe THAPOChEpsD»,
«3arpsi3HeHune mouBkl», «IlapaukoBsiil 3hder», «Ocobo oxpaHsieMbIe TPUPOTHBIC TEPPUTOPUNY,
«Moenu yrpaBisieMoro MUpay.

Ob6opynoBanue: Gpororpaguu OXpaHseMbIX paCTeHUN 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepannn, KpacHOW KHUTH pErHOHA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MU
HA YPOBHE CPEJHET'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYyYarOIIUMUCS
MIporpaMM CpeAHEro o0IIero 00pa3oBaHus: JIMYHOCTHBIC, METANIPEAMETHBIC U TTPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMPOTpaMMBbI I10 6I/IOJIOFI/H/I BBbIJICJICHBI
CIIEQYIOIIME  COCTABIISIOIIME: OCO3HAHME  OOYYalOUIMMHCS  POCCUMCKON  Ipa)kJIaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOIPEICICHUIO,
Haluyue momusayuu K OOydeHHIO OHWOJIOTUH, yenenanpasieHnoe paszsumue BHYTPEHHHUX
yOEXKJEeHUH JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIUIMI pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOLIUXCSl PYKOBOJICTBOBATHCS B
cBOEH ACATCIIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKaMH, MNpuCcymunumMu CUCTEMC
Ouonoruuyeckoro  oOpa3oBaHUs, Haluyue  HNPABOCO3HAHUSA ~ DKOJOTUYECKOW  KyJIbTYpBI,
cnocobnocmu cmasumy 1NN U CTPOUTD KU3HEHHbBIE IJIaHbI.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IMPOrpaMMEI 110 Ononoruu JOCTHUTAKOTCA B €IUHCTBEC
y‘-IG6HOI>i W BOCIIUTATEIHHOMI ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIMOHHBIMUA pOCCHﬁCKHMH
COIMOKYJIBTYPHBIMH, UCTOPUICCKHUMU H NYXOBHO-HPABCTBCHHBIMH ILICHHOCTAMU, MPHUHATBIMU B
o0IIlecTBE TpaBWIAMH W HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOINO3HAHWS,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHs, Pa3BUTHS BHYTPEHHEH MO3MUIMM JIMYHOCTH, MATPUOTH3MA U
YBaXXEHHUS K 3aKOHY M IPAaBONOPSIKY, YEIOBEKY Tpyda M CTaplieMy MOKOJEHHIO, B3aUMHOTO
yBaXEHUs, OEpEeKHOro  OTHOMIEHHS K  KyJbTYpHOMY  HAacleUI0 W  TpaJullUsiM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickoit Denepanuu, Npupoje U OKPYKAroIIEH cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro mnpeamMera «buomorus» IOIKHBI OTpaxkarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHEHTALM{, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHUIM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSM POCCHICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OMbITa M OIBITa JIESTENIbHOCTH B MPOIECCEe peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHHOMN IEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYarollerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 4WJIEHA POCCUIICKOr0 O0IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M O0OA3aHHOCTEH, yBa)K€HHE 3aKOHA H
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH IEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENIbHBIX 33124, BBITIOTHEHUH OMOJIOTHYECKHX AKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNIATh COOCTBEHHYIO IO3HMLHMIO [0 OTHOLIEHHIO K SBJICHUAM
COBPEMEHHOM KU3HU U OOBACHATH €€;

yMEHHE YYUThIBaTh B  CBOMX  JEHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HBIMH yOEXKACHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMH U COLUATHHBIM
MIOJIOKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIpOIleCCEé COBMECTHOTO BBIMOJHEHUS Y4YeOHBIX,
MO3HABATENbHBIX U HCCIENOBATENIbCKUX 3a7ad, YBAXHUTEIbHOTO OTHOIICHHWS K MHEHHIO
OIIIOHEHTOB MPU 00CYKJIEHHH CITIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO CO/IEPKAHMS;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOM JEATEIHHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUICKON TPKIAHCKON HJICHTHYHOCTH, MMATPHOTU3MA, YBAKEHUS K
CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Inepex PoauHONM, ropIocTv 3a CBOM Kpai, CBOXO
Ponuny, cBOii SI3bIK U KYJIBTYPY, IPOIILIOE U HACTOAIIEE MHOT'OHAIIMOHAIBLHOT0 Hapoa Poccuu;

LIEHHOCTHOE OTHOIIICHHUE K TPUPOAHOMY HACTIEAHUIO U MMaMITHUKAM MIPUPO/IbI, TOCTIKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJOTHUSX, TPYIIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MOHMMAaHMsI 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU YEJIOBEKa U
COBPEMEHHOT'0 00I11eCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEHN POCCUICKOTO Hapoja;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJIa B TIOCTPOEHUE YCTOMYMBOTO Oy IyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTEIISIM, CO3JJaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEH CEMEMHOM KM3HU B COOTBETCTBUU € TpaauUMAMuU HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;

IMOHMMAHHE SMOIMOHAIBHOI'O BO3/ICHCTBUS )KMBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIISTH
KaueCcTBa TBOPYECKOM JIUYHOCTH;

5) ¢u3nyeckoro BocnUTAHUS, (OPMHPOBAHHSI KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHMMAaHHe U peaju3allus 3I0pOBOro u 6e3omacHoro odpasza >kM3HH (310pOBOE MUTAHUE,
cOOJIIO/ICHHE TUTHEHUYECKUX MPaBUJI U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHIA U OTHAbIXA,
perymsipHas (¢u3MyecKkas aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIIECHUS K COOCTBEHHOMY (DPU3UYECKOMY U IICUXUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IIEHHOCTH MpPaBWJI WHIUBUAYATbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalLUsIX, YITPOXKAIOUIUX 3J0POBBIO U )KU3HU JTHOIEH;

OCO3HaHHE TMOCIEACTBUI M HENpPUSATHS BPEIHBIX MPHUBBIUEK (YMOTpeOJIICHUS aTKOTOJs,
HApPKOTUKOB, KYpPEHHSI);

6) TPy10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTH K TPYAy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIt00ueE;

TOTOBHOCTH K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTMUYECKOM M COLMATIbHON HAaNPaBJI€HHOCTH,

CIOCOOHOCTh MHUIIMUPOBATH, TNIAHUPOBATH 1 CAMOCTOSITENIHHO BBITIONHATE TAKYIO JESITEbHOCTD;

HWHTEpEC K pa3NuuHbIM cdepamM NpodeccHOHANBHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAaHHBII BEIOOpP Oyay1ieii mpodeccruu u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO MU CaMOOOpa30BaHUIO Ha MPOTSIKEHUM BCel
KU3HU;

7) IKOJIOTHYECKOr0 BOCIIMTAHMSA:

IKOJIOTMUYECKH I[EIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK UCTOUHHUKY >KU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBAaHMS;



MOBBIIIEHUE YPOBHS HSKOJOTHYECKOW KYJBTYPBI: NMPHOOPETEHHE OIbITA IUIAHUPOBAHMS
MOCTYTIKOB U OIICHKH UX BO3MOXHBIX MOCIEICTBHH ISl OKPYXKAIOIIEH Cpebl;

OCO3HAHME TJIO00ATBPHOIO XapaKTepa AKOJIOTMYECKUX NpoOieM M MyTed HX pelieHHs;

CIOCOOHOCTh MCIONB30BaTh MpHoOpeTacMble MPH U3yYSCHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU PEUIeHHH TPOOJIeM, CBSI3aHHBIX C PALMOHATBHBIM IPHPOJOIOIB30BaHUEM (COOIIOIEHUE
MpaBHUJI MOBENEHUS B NPUPOAE, HANPABICHHBIX HA COXPAaHEHHE DPABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJIOB, SKOCHCTEM, Onocheps);

aKTUBHOE HENpPUSATHE ACHUCTBHMA, NMPHHOCSIIUX BpEA OKPYXKAIOIIEH MPUPOIHON Cpere,
YMEHHE MPOTHO3UPOBATH HEOIATOMPHUSATHBIE SKOJIOTHMYECKHE IMOCIEACTBUS NPEANPHHIMAEMBIX
JNEUCTBUN U NPEJOTBPAILAT HUX;

HAIMYAE PAa3BUTOTO DSKOJOTMYECKOTO MBIIIICHNS, JKOJIOTHYECKONW KyJbTYPHI, OIBITA
NEATeNbHOCTH  SKOJIOTUYECKOM  HANpaBIIEHHOCTH, YMEHHsS pPyKOBOJACTBOBATHCS HWMH B
MO3HABATEIbHON, KOMMYHHMKATUBHOW W COIMAIBHOW IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU IESITETbHOCTH 3KOJIOTMYECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI' O MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOW IPAaKTHKHA, OCHOBAHHOTO Ha JHAJOTe KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKE SI3IKOBOM M YATATEILCKOW KyJIBTYPBI KaK CPEJICTBA B3aUMOICHCTBHUS
MEXTy JIFOJIbMH | TTO3HAHUS MHPA;

MMOHUMaHHE CHEeIMUKN OMOJOTHHM KaK HAayKH, OCO3HaHHS €€ poid B (HOPMHUPOBAHHH
palMOHAIBHOIO HAyYHOT'O MBIIIJICHHS, CO3JJAHUU LIEJIOCTHOTO MPEJCTABICHHS 00 OKpPY KaroLIeM
MHUpE Kak O €IMHCTBE MpHUPOJbl, 4YeloBeKa M OOIIeCTBa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEN U PEeIIeHUH ITPOOJIEM COXPAHEHHsI IPUPOJIHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTU OHMOJIOTMH JJIsl COBPEMEHHOM IMBHIM3ALMM: OOECIeYeHUs
HOBOI'O YPOBHSI Pa3BUTHs MEIULMHBI, CO3/aHUE NMEPCHEKTHBHBIX OMOTEXHOJOIHH, CIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHUS YEIOBEYECTBA, MOMCKA MyTeH BBIXOJA U3 IVI00ANIbHBIX
9KOJIOTMYECKUX MpolsieM U obecreueHus Iepexoa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY
HCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B IOJyYE€HUH OMOJIOIMYECKMX 3HAHUM B IIEJAX MOBBILICHUs OOLIeH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIMOHAJIbHOU
IpPaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi pu u3y4eHuu OnoIorum;

MIOHMMaHHUE CYIIHOCTH METOJOB IO3HAHMs, HCIOIb3YyEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS Ul aHajdu3a U OOBSCHEHUS SBIICHUI
OKpY’KaIOIIero MHpa U IMPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHHe JenaTh O0OOCHOBAaHHBIE
3aKIIIOYEHUS Ha OCHOBE HAyyHbIX (DAKTOB M HUMEIOIUXCA JAHHBIX C LEJbI0 IOJTy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OHOJOIMYECKHE 3HAHMUA JUI peLIeHHs
po6JeM B pealibHbIX KU3HEHHBIX CUTYyallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO U
UCCIIEI0BATENbCKYIO NEeSITEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEpPBIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMM B COOTBETCTBUH C >KU3HCHHBIMH
NOTPeOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATbBI



MertanpeaMeTHble pe3yibTaThl OCBOCHHS y4yeOHOro mpeaMera «BHOJOrHs BKIIOYAIOT:
3HaYMMble Ui (OPMHUPOBAHHMSA MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEKIAUCUUIUIMHAPHBIC
(MexTIpeAMETHBIE) O0LLEHAYYHbIE ITOHATHS, OTPAXKAIOIINE LIETIOCTHOCTh HAYYHOM KapTHUHBI MUPA
u CHCIII/I(l)I/IKy MCTOAOB ITO3HAHMsA, UCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAayKax (BCHIGCTBO, SHEprus,
SIBJICHUE, IPOLIECC, CUCTEMa, HAy4YHbIH (aKT, NPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, MCCIIEeOBaHUE, HAOIMIOACHUE, M3MEpPEHHe, IKCIIEPUMEHT W JIPYTHe); YHUBEpCAIbHbIC
ydeOHble NIeiicTBHs (MMO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC, PETyJIATUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBanre (YHKIIMOHATHHONW T'PAMOTHOCTH W COITMAIBHON KOMIETCHIIMH OOYYarOIINXCS;
CTIIOCOOHOCTH o0yJaromuxcs UCTIONTb30BATh OCBOCHHBIC MEXTUCIIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSA U YHHMBEpCcalbHble yueOHbIE JIEMCTBHUS B IMO3HABaTEIbHOM H
COLIMAJIBHON MTPAKTHKE.

B pesynpraTe wu3ydeHuss OMOJOTHMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHus Yy
oOyyarorierocss OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS,
KOMMYHHUKAaTHBHBIC YHUBEPCAIBHBIC y‘I€6HI)Ie ﬂeﬁCTBHﬂ, PEryJIATUBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe HeﬁCTBHﬂ, COBMCCTHAA ACATCIBbHOCTBD.

MertamnpeaqMeTHbIe pe3yNbTaThl OCBOCHHUS TPOTPAMMEBI CPEIHEro o0mero o0pa3oBaHUS
JAOJIDKHBI OTpaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHblMl/l MO3HaABaTCJIbHbBIMU )IeﬁCTBHﬂMH:

1) 6a3oBbIe JIOrHYeCKHe AeHCTBHUS:

CaMOCTOSITENIbHO (HOPMYITUPOBATh M aKTyaJH3UpOBaTh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

WCIIOJIH30BATh MIPU OCBOSHUH 3HAHHI IPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccupUKaluu, OOOOIIEHUS), PACKPBIBATh CMBICT OWOJIOTHYECKUX TOHSATHI
(BBLOCTATH UX XapaKTepHbIC IPU3HAKHU, YCTAaHABIMBATD CBS3H C IPYTMMHU TOHSATHIIMH);

OTIPENeNIATh TENN JCATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH WX JOCTIDKEHUS,
COOTHOCHTB PE3YJIbTAThI JCITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHS IUIsi OOBSCHEHHS (AKTOB M SIBICHUW >KHUBOM
TIPUPO/IBL;

CTPOUTH JIOTHUYECKHE PACCYKICHHS (MHAYKTUBHBIE, JICTyKTHBHBIC, IO aHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PACCMaTPUBAEMBIX SBJICHUSX, (DOPMYIUPOBATH BBHIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENCTBA JUIs TPEICTABICHUS CYIIECTBECHHBIX CBS3EH U
OTHOIICHWIA B M3Y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PELICHHS MPOOJIEMBI C YUETOM aHAJIN3a UMEIOIIMXCSl MaTepHaIbHBIX
1 HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAEATEIHHOCTb, OIICHHBATH COOTBETCTBHE PE3YJIbTAaTOB IIENISM,
OILICHUBATh PUCKHU MOCIEACTBUIA NESTENbHOCTH;

KOOPJIMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBUSX pEAITbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aWMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE IPU PEIICHUH KU3ZHEHHBIX MPOOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE ICHCTBUS:

BIIQJIETh HABBIKAMHU Y4eOHO-HMCCIEIOBATEIbCKONH M MPOEKTHON NIESTEIBHOCTH, HABBIKAMU
paspeleHus mpoodieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITETbHOMY TMOHMCKY METOJIOB
pElIeHUs MPaKTUYECKHUX 33724, TPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHUS;



WCIOJIb30BAaTh Pa3lIMYHbIE BUJIBI JIEATEIBHOCTH TIO IOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHHUIO B y4E€OHBIX CHTYaIUsX, B TOM YHCJIE TPHU
CO3/IaHUU YUEOHBIX U COIMAIILHBIX TIPOEKTOB;

(hopMUpOBaTh HAYYHBIM THUI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHSIMH M METOJIaMU;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJa4d B OOpa30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJlU3WpOBAaTh 3ajady, BBIJIBUTATH
TUIOTE3y e€ pelIeHus, HAXOIUTh apTyMEHTHI JIJIS JIOKa3aTeIhCTBA CBOMX YTBEPKACHUM, 33]1aBATh
MapaMeTpsl U KPUTSPUN PEIICHHUS;

AQHAJIM3UPOBATH MMOTYUYCHHBIE B X0/ PEIICHUS 3a/1a9H Pe3yIbTaThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH TPHOOPETEHHBIHN OITHIT,

OCYIIECTBIIATH IIETICHANPABIICHHBIN TOMCK TEPEHOCa CPEICTB M CIOCOOOB JIEHCTBHS B
MPoeCCHOHATIBHYIO CPENy;

yMETh TIEPEHOCUTh 3HAHWSA B  ITIO3HABATCIBHYID W  IPAKTHYECKYI0  00JIaCTH
KU3HECITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00I1acTel;

BBIJIBUTATh HOBBIC HJICH, TpeJJlaraTh OPUTHHAIBHBIC IOJXOJbI M PEIICHUS, CTaBUTh
MPOOJIEMBI | 33J1a9H, JIOYCKAIOIIHNE aTbTePHATHBHBIC PEIICHUS.

3) pabora ¢ unpopmaIueii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMauH (TEKCTE y4eOHOTro mocoOwus,
HAYYHO-TIONYJISIPHOM JTUTEpaType, OMOIIOTUYECKUX CIIOBAPSX M CHPAaBOYHUKAX, KOMIBIOTCPHBIX
0a3ax naHHbIX, B VHTepHeTe), aHamM3UpoBaTh WH(OpPMAIMIO Pa3TUYHBIX BUIOB W (Hopm
MPECTaBICHHS, KPUTHUECKH OI[CHUBATH €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTE;

(GbopMyIHpOBaTh 3ampochl W TPUMEHSTHh pa3IMYHBIE METOJAbI TPH TOUCKE H OTOOpe
Oouosornveckoit nHGopMaIu, He0OXOMMOH JIJISl BRITIOJTHEHUS YYeOHBIX 3a/1a4;

npHOOpeTaTh OIBIT HMCIOJB30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYK (OpMYy MpeIncTaBlIeHHUs] OUOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIbI, PUCYHKH U JIPYTOE);

UCIIOJIb30BaTh HAyYHBIA SI3IK B KAa4eCTBE CPEJACTBA IpH pPabOTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMel: TPUMEHATh XUMHUYECKUE, (PU3NYECKUE U MATEMAaTUYECKUE 3HAKU U CHUMBOJIbI,
dbopmynbl, abOpeBUATypy, HOMEHKIATYpy, WCIIOIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH,

BIIQJICTh HAaBBIKAMHM pAcCllO3HABaHHWS W 3allUThl HHPOPMAIUK, WHPOPMAIMOHHOM
0€30MacCHOCTH TUYHOCTH.

OBiageHue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU e CTBUSIMM:

1) obmeHue:

OCYIIECTBIISATh KOMMYHHKAIIUU BO BceX cdepax KM3HU, aKTUBHO Y4acTBOBATH B TUAJIOTE
WM TUCKYCCHM TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3hIBATH
CY)KICHHs] OTHOCUTEIIbHO BBIMIONHEHUS TMpeajaraeMoil 3ajJaud, Y4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB TUAJIOTA WU TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBa OOIIEHHS, MOHWMAaTh 3HAYEHHE COLMATBHBIX
3HAKOB, MPENOCHIIOK BOSHUKHOBEHHUSI KOH(DIUKTHBIX CUTYAIHid, YMETh CMATYaTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;



BJIQJIETh PA3JIMYHBIMH criocobamMu OOIIEHUS U B3aMMOACHCTBUS, NMOHUMATh HaMEpPEHHS
IPYTUX JIFO/ICH, TPOSIBIIATh YBAXHUTEIHHOE OTHOLICHHE K COOECEJHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOM BO3PAKCHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C MCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAasl 1eSITeJIbHOCTD:

MOHMMAaTh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIMBUAYaIbHOW pabOTHI mpH
pemeHnn OMoIOrHYecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD MTPUMEHEHHS TPYMITOBBIX
(dbopM B3aMMOJEHCTBUS MPH PEIICHUH YIeOHOH 3a1auH;

BBIOMpPATh TEMAaTHUKy U METOJIbl COBMECTHBIX JEHCTBUH C y4€TOM OOLIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10r0 WieHa KOJIJIEKTUBA;

MPUHUMATh L€ COBMECTHOW JESTEeNIbHOCTH, OpPraHU30BBIBATH WU KOOPAMHHPOBATH
JEUCTBHS 10 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpelesaTh PO ¢ YUETOM MHEHUI
Y4aCTHUKOB, 00CYKJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBaTh KaYeCTBO CBOETO BKJIAJa U KaKJI0TO y4aCTHUKA KOMaHJbl B OOLIUIl pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIIATh TO3UTHBHOE CTpPAaTETMYECKOE IMOBEJEHHWE B pA3IUYHBIX CHUTYalUsX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OgByajeHne yHHBEPCAJbHBIMHU PEryITHBHBIMH JeHCTBUSIMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OUOJOTMYECKUE 3HAHUSA JUISI BBUBJIECHUS INPOOJEM M HMX PpEIIEHUs B
KHU3HEHHBIX U Y4€OHBIX CUTyalMsIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEJIEBBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M INOCTYINKAax IO OTHOLICHUIO K JKMBOM IPHUPOAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKpYKarOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATENIBHYIO JEATEIbHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJayl B OOpa30BaTEIbHON JAEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH pelIeHUs NpoOIeMbl ¢ y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU Y4eOHOI0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOM PYAUIIMHN B pa3HbIX 00JIACTIX
3HaHUMH, MOCTOSIHHO MOBBILIATh CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyallWsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMM TIO3HABATEILHON pe(IeKCHN KaK OCO3HAHMS COBEPIIAEMbIX JAECHCTBHUM
Y MBICJMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIIOJIBL30BaTh MPUEMBI pediaekcun
JUISL OLIEHKU CUTYalllu, BBIOOpa BEPHOrO peIlIeHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS M0 UX CHUKEHHUIO;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTUX [IPU aHATIU3€ PE3YJIbTaTOB JESATEIBHOCTH;



3) npuHsiTHE Ce0s U IPYTrUX:

MPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYIHX IIPU aHAINU3E Pe3yIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE IIPAaBO U MPaABO JAPYrUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP C ITO3ULIMHU JIPYTOro YEI0BEKa.
HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbie pe3yibTaThl OCBOCHHS COJEpKaHWS ydeOHOro mpeamera «buomorus» Ha
yriyOnEHHOM YPOBHE OPHUCHTUPOBAHBI HA 00ecIedeHHEe MPOPMIBHOTO O0YICHHS 00YJIarOIIUXCS
6uonorur. OHU BKJIIOYAIOT: crienuduyeckue st OMOJI0TUU HayYHbIe 3HAHUSI, YMEHHUS U CITOCOOBI
JEWCTBUI TIO OCBOCHUIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUH, BHUJIBI ESTEILHOCTH TI0
MOJIYYCHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B PA3NIMYHBIX yUEOHBIX, & TAKXKE B PEATbHBIX
KU3HEHHBIX cUTyanusx. [IpeMeTHbIe pe3ynbTaThl PEACTABICHEI 110 TO/IaM H3YYCHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO penmeTa «buonorus» B 10 knacce nomxHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHUPOBAHUY €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B TO3HAHUN 3aKOHOB MTPHPOJIBI M PEIIICHUT
poOJIeM parMOHATEHOTO MTPUPOIONOIB30BAHMS, O BKJIAIe POCCUICKUX U 3apyOeKHBIX yUEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHUE CUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliye
OMOIOrMYecKre TEPMHMHBI M TOHSTHUSI (KU3Hb, KIETKa, OpPraHu3M, MeTaboyn3M, OMeocTas,
caMOperyJIsiIus, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE),
ononornueckne Teopun (kieroyHas Tteopust T. IlIBanna, M. Illnetimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o mienTpax
MHOT000pa3us U MPOUCXOXKIACHHUS KYJIbTYPHBIX PacTEHHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHUS, PACHICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHUECKUX PAJOB B HaciencTBeHHOM wu3meHuunBoctd H. WM. BaBuioBa), npuHIMIBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJAMHU HAYyYHOTO MO3HAHUS, UCIOJIB3YEMBbIX B OMOJOTHYECKUX
HCCIIEIOBaHMIX KUBBIX 00bEKTOB (OINKMCaHUE, U3MEepEeHue, HaOII0AeHEe, SKCIIEPUMEHT);

yYMEHHE BBIJCNATH CYIIECTBEHHBIE NMPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHcIie OakTepuii, TpubOB, pacTCHHIA,
KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPTAaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKa,
MIPOLIECCOB KU3HEACITENIbHOCTH, TPOTEKAIOIIUX B OPraHu3Max pacTeHUA, >)KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKHX MPOIIECCOB: 0OMEHA BEIIECTB (METa00JIM3M), IPEBPAILCHUS SHEPTUHU, OPOIKCHHUSI,
aBTOTPO(PHOro 1 reTepoTPOPHOro TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUT03a, Mei03a,
raMeToreHesa, sMOpHOreHesa, HOCTAMOPHOHAIIBHOTO pa3BUTHS, pPa3MHOXKEHHS,
WHIUBUAYATbHOTO Pa3BUTHUS OpraHM3Ma (OHTOTEHEe3a), B3aWMOJCWCTBUS TE€HOB, TE€TEepO3Hca,
HCKYCCTBEHHOT'O 0TOODA;

yMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXK]y OpPTraHOMJIAMHU KJIETKH M HX (YHKIUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeW M UX QPYHKIHUSIMH, MEXAY OpraHaMu U CUCTEMaMU OPTaHOB y
pacTeHMii, >KMBOTHBIX M YeEJOBeKa W HMX (PYHKIHUSIMH, MEKIy CHCTEMaMH OpPraHOB M HUX
GYHKIUSAMU, MEXKIy dTanmaMud oOMEeHa BEIIeCTB, dTallaMHM KJIETOYHOTO IMKJIA M KU3HEHHBIX
IUKIIOB OPTaHM3MOB, JTalmaMd AMOPHUOHATBHOTO Ppa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(deHoTHIIOM U (pakTOpaMu cpesibl 0OUTaHMS,



YMEHHUE BBISBISATh OTIWYUTENbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HUCIOIB30BaTh COOTBETCTBYIOLIUE apPTyMEHThI, OMOJIOrHYEeCKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIIIL;

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIISATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U MEKTY
UCCIIETyeMbIMU OMOJIOTMYECKUMU TPOLIECCAMU U SBJICHUSMHU, JI€JaTh BBIBOJbBI M NPOTHO3bI Ha
OCHOBAHUU IOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U IMPaKTUYECKHE padOThl, cOOMIOIaTh IpaBUia IMPU
paboTte ¢ yueOHBIM 1 Ta00paTOPHEIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTATh THIOTE3bl, MPOBEPATh MX OKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
(dbopMynupys Liedb UCCIeI0BaHUs, aHATM3UPOBATh NIOJyUYEHHbIE PE3YJIbTaThl U JI€JaTh BHIBOIBI;

YMEHHE y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEIHCKOW PabOTe MO OUOJOTHH, SKOJOTHUA H
MEJMIMHE, TPOBOAMMOIN Ha 0a3e IIKOJbHBIX HAayYHBIX OOILIECTB, W IyOJUYHO MPEACTaBIATh
MIOJIy4YE€HHBIE pe3y/IbTaThl HA YYEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHUE OLIEHUBATh ITUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEI0BaHUI B 001acTH OMOJI0THU
U MEIUIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPaBICHHOE H3MEHEHHE
Ire€HOMa U CO3/IaHue TPAHCT€HHBIX OPTaHNU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIN BHIOODP Oynyiiel mpodeccuoHanbHOM e TENbHOCTH B
o0nactu OMOJIOTUH, MEUIIHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIBCKOT0 X0341iCTBa, MUIIEBON
MIPOMBIIIJIEHHOCTH, YTIyOJIsATh TO3HABATENbHbIM HHTEPEC, HAPaBIEHHBIH HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOI0JDKEHUE OMOJIOTHYECKOTO 00pa30BaHUs B OpraHU3aIusax
cpenHero mpodecCHOHATLHOTO M BBICIIIEr0 00pa30BaHUsI.

[IpenmeTHbie pe3ynbTaThl 0OcBOeHUs yueOHoro npenmMera «buomnorus» B 11 kracce nomxHb
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTe U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(bOopMUPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
MPUPOJABI U PELICHUU SKOJOTHYECKHX MpPOOJIEM YelIOBEYeCTBa, a TAKKE B PEUICHHUH BOIPOCOB
PaIOHAIBHOTO PUPOIOIIOIB30BAHUS, U B POPMUPOBAHUY LICHHOCTHOT'O OTHOIIEHUS K PUPOJIE,
oOIIIeCTBY, YEJIOBEKY, O BKJIQJ€ POCCUMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
OHOJIOT 1Y,

yMEHHE BIAJEeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIIOYACT ONpPENCIICHUS U
MOHUMAaHHE CYIIHOCTH OCHOBOIIOJATAOIIUX OHOJOTHYECKHMX TEPMUHOB W TOHATHHA (BHI,
aKocucTeMa, Ouocdepa), Owomornyeckue Teopun (dBosorMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYeCcKasi Teopus sBoitoruu), yueHus (A. H. CepepuoBa — 0 myTAX U HaAIpaBICHUSAX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTnyeckoro papHoBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoactea K. M. bspa), npaBuna (Mmunumyma lO. JluGuxa,
HKOJIOTMUECKOM MUpaMUbl 3HEpruu), runoressl (runoresa «mupa PHK» V. I'unbepra);

yMEHUE BJIAJE€Th OCHOBHBIMM METOJAAMHM HAy4YHOTO II03HAHMS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB W SKOCHCTEM (OMHUCaHME, H3MEpEHHeE,
HaOJr0/IeHNe, HKCIIEPUMEHT), CIOCcO0aMM BBISBICHHUS M OLIEHKM aHTPOIOI'€HHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE NPU3HAKU: BUIOB, OHMOrEOLIEHO30B, 3KOCHCTEM H
ouocdepsl, CTaOMIM3UPYIOIIETO, JBMXKYILETO U Pa3pbIBAIOLIET0 €CTECTBEHHOIo O0TOOpa,
QIJIONIATPUYECKOTO ¥ CUMIIATPUYECKOTO BUI000pA30BaHUs, BIUSHUS JABIKYIIUX CHJ DBOJIOLNN
Ha TreHO(OH] MOMYJISIIKHU, MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeIoBaHMs
HaIpaBJIEHUH HBOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCUCTEMAX;



YMEHHE YCTaHABIMBATH B3aMMOCBSI3H MEXKTy MTPOIIECCAMH BOJIIOLINY, ABHKYIIIUMU CUITAMU
AQHTPOTIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX JKOCHUCTEM M TPHUCIOCOONICHUSIMH K HUM
OpPTraHU3MOB;

YMEHHE BBISBISITh OTJIMYUTEIHHBIC MPU3HAKH )KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpelne obutaHusi, aOMOTHUYECKHMX U OMOTHYECKUX KOMIIOHEHTOB HKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOMOT€HHBIX U3MEHEHUH B SKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIO0JIb30BaTh COOTBETCTBYIOIINE apTYMEHThI, OMOJIOrMYE€CKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJISi JIOKa3aTelIbCTBA POJCTBA OPTraHMW3MOB PA3HBIX CHUCTEMATHYSCKUX TPy,
B3aMMOCBSI3U OPTraHMW3MOB U Cpeibl OOMTaHUs, €IUHCTBA YEJTOBEYECKUX pac, HEOOXOIMMOCTH
COXPaHEHUsST MHOT000pa3wsi BUIOB M DKOCHCTEM KaK YCIIOBUS COCYIISCTBOBAHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE periaTh OMOJIOTHUSCKUE 3a/1a49H, BBISBIIATH IPUIMHHO-CIICJICTBEHHBIC CBSI3H MEXKTY
HCCIIeTyeMBIMU OMOJIOTHYECKUMU TIPOIIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJBI W MPOTHO3BI HA
OCHOBaHUH TIOJyYEHHBIX PE3YJIBTATOB;

YMEHHUE BBINOIHATH JJAOOpaTOpHbIE U MPaKTUYECKHE padOThl, COOMIOaTh MpaBUia MPH
pabote ¢ yueOHbIM 1 1a00PaTOPHBIM 000PYTOBAHHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, MPOBEPATh HX OSKCIICPUMEHTAIBHBIMU CPEJICTBAMH,
hopmynupys 1eNTb UCCIE0BaHus, aHATM3UPOBATH MOTYYEHHBIE PE3YIbTAThI U JIEIaTh BHIBOJIBI;

YMEHHE y4YacTBOBAaTh B y4e€OHO-HCCIICIOBATEIHCKON padoTe MO OWOJIOTHH, SKOJIOTHU H
MEJMIIMHE, TPOBOJANMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W IyOJWYHO IPEICTABIATH
MOJIy4YE€HHBIE Pe3y/IbTaThl HA YYEHUUECKUX KOH(PEPEHIIHSIX;

yMEHHE OLEHHBaTh THUIOTE3bl W TEOPHUH O TMPOUCXOXKIECHUU JKU3HHM, 4YellOBEeKa U
YeJIOBEYEeCKUX pac, O MPUYHMHAX, MOCIEACTBHIX M croco0ax NpeaoTBpalieHHs] TI00aIbHBIX
W3MEHEHU B buocdepe;

yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BbIOOp Oyayuieil mpodeccuoHanbHON AeSITETbHOCTH B
o0acTu OGMOJIOTUH, SKOJIOTHH, IPUPOIONIOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOIOTHH,
BETEPUHAPUH, CETTLCKOTO XO34WCTBA, MUILEBOI MPOMBIILIEHHOCTH, YIIIyOJIsATh MO3HABATEIbHBIN
MHTEpEC, HAallPaBJICHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOIIEH Mpodeccuu U Mpo0KeHNE
Ouonoruueckoro oOpa3oBaHHUs B OpraHU3alUAX CPEAHEro Mpo(ecCHOHATBFHOTO U BBICIIETO
oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo 4acoB DJIeKTPOHHBbIE
Ne Ipaktuy | (UuppoOBLIE)
/i HaumenoBanue pa3aejioB U TEM NPOrpaMMbl Bceer KO]—[TpOJ‘[])H],]e eCKHe oﬁpasoBaTe.anble
0 padoTsbI
padoThbI pecypcehbl
1 buonorus kak Hayka
2 JKuBble cucTeMbl U UX U3yUYEHUE 2 1
3 Buomorus kineTku
4 XuMHYecKasi OpraHu3alus KIeTKH 10 2
5 Crpoenue v pyHKIHMU KIETKU 8
6 OOMeH BelecTB U MPEBpaIlleHHe SHEPTUHU B KIIETKE 9 4
7 HacnencrBennas nadopManus u peannsanus e€ B KJIETKe 9
8 JKU3HEHHBIN IUKIT KIIETKU 6 1 2
9 Ctpoenue u PyHKIIMH OpraHU3MOB 17
10 Pa3MHOXeHNE U pa3BUTHE OPTraHU3MOB 8 3
1 I'enetnka — Hayka O HaCJIEICTBEHHOCTH U U3MEHUMBOCTH 5 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTHU 6 2
14 I'eneTuka yenoBeka 3 1
15 Cenekiysi OpraHu3MOB 4 3
16 buorexHonorus U CHHTETHYeCKas OMOJIOTHS 4 1
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne n/m HanmeHoBaHue pa3/iesioB H TeEM MPOrPpaMMbl Konutposbheie | [IpakTHueckme (undposrre)
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 3aporkIeHUE U Pa3BUTHUE IBOTFOIIMOHHBIX 4
MPEACTABICHUI B OMOJIOTHH
2 MukponsBonronus 1 €€ pe3yJbTaThbl 14 2
3 MaxkposBoTronHsl U €€ pe3ybTaThl 6
4 [TpoucxoxaeHne u pa3BUTHE )KU3HU HA 3eMIie 15 15
5 ITpoucxosxkaeHne yenoBeka — aHTPOIIOreHE3 10 1
DKOJIOTHSI — HayKa O B3aHMOOTHOIIICHUSX
6 OpPraHW3MOB M HAJIOPTAHU3MEHHBIX CHCTEM C 3 0.5
OKpY’Karolllen cpenou
7 Opraau3Mebl ¥ cpesia OOUTaHUS 15
8 DKOJIOTHS BUJIOB | MTOIYJISIIHI 0.5
DKO0JI0rU COOOIIECTB. DKOJIOTHUECKAE CUCTEMBI 12 0.5
10 buocdepa — rmodansHas s3xocucTema
11 UYenoBek U OKpyKarolias cpeia
12 PezepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




INOYPOYHOE IVTAHUPOBAHMUE
10 KJIACC

KoaudecTBO 4acoB

Kon Jlar
IIpak
Ne TPOJa a
THYEC JyiekTpoHHBbIE U POBBIE 00pa30oBaTeIbHbIE
n/ Tema ypoka Bcer | BHBI u3y4
KHe pecypcsl
n 0 e eHH
padot
pabo |
bl
ThI
b .
1 VIOTIOTHA KAk KOMILICKCHAS HAYKH 1 KAk Ha¢Th 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OOIIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIe cHCTEMBI U MX CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHeBast opraHu3aliys JKUBbIX CUCTEM 1
14 . .
4 CTOPHA OTRPRITHA W H3yHCHIA KICTIH 1 https://resh.edu.ru/subject/lesson/5383/
Kiterounas Teopus
MeToab1 MOJICKYJIIPHOM M KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas pabora «/3ydyeHue MeTO10B https://www.youtube.com/watch?v=GzTO2vLzyL A
5 KJICTOYHOM Onosioruu (Xpomarorpadus, 1 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuUJ
anektpodopes, mupdepeHanTbLHOe index=4 pp=iAQB
uentpudyruposanue, [1LP)»
https://www.youtube.com/watch?v=15IV-fy1KLc
6 XHUMHYECKUI COCTaB KICTKH 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuUJ
index=6 pp=iAQB
M .
7 VHCPAVIBHBIC BOMCOTRA KICTRH, X 1 https://resh.edu.ru/subject/lesson/5397/

Ouoioruueckas 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=I1KstGzYECKQ

8 fjﬁgﬁ:;p:zﬁgz:;;fii:iﬁj; fHe bexkos ¢ list=PLqU6VDVRpUOITL eXCIBIRZ2J0h2BbjuJ
index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CaoiicTBa, K1accudukaims 1 QyHKIUH OCIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHudecKHe BEIECTBA KIETKH — YTJIEBO/IbI h_ttps://www.voutube.c_om/watch_?vznOkHGOA_\zrlw
list=PLgqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opranndeckue BEMecTBa KISCTKA — JTATTHIBI https://www.voutube.cor_n/watch?v_=hfvvqROTp\_(b
Y list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kuciorsl. JJHK u PHK.

12 Jlaboparopnas padora «Hecnenopane https://resh.edu.ru/subject/lesson/3840/
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY

13 | Crpoenne u pynxuun AT®. Jipyrue https://resh.edu.ru/subject/lesson/3840/
nykieosuarpudocdarsl (HTD)
CexBenuponanue JIHK. MeToibl reHOMUKU httPS://WWW'VOUtUbe'Cor.nlwatCh?v.:BD GOWhZ.Vf

14 IPACKDHIITOMHKIL, TPOTEOMHKI ’ A list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BghjUJ

’ index=11 pp=iAQB
MeTob! CTPYKTYpHON OUOIOTHH
15 CamocrostenbHas padota Ne 1 "Xumuueckuit
cocTaB KIJIeTKU'"(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 «/3yueHune CBOWCTB
KJIETOYHON MEMOpaHbI»

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

18

[ToBepxXHOCTHBIN anmapar KIeTK!

19

HememOpaHHBIE OpraHOUIBI KIETKU

20

HOJIyaBTOHOMHI)Ie OpraHOMUAbI KJICTKU:
MUTOXOHJIpUH, Tu1acTuibl. JlabopatopHas padota
«HccrnenoBanue mia3Moin3a 1 IeTia3MoIin3a B
PACTUTCIIBHBIX KIICTKAaX)

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

21

Crpoenue u pyHKINHU Aapa

22

OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.
[IpakTuueckas padota «M3yueHne NBIKEHUS
[ATOIJIA3MBI B PACTUTEIIBHBIX KIETKAX)

23

CpaBHI/ITeJ'II)Haﬂ XapaKTCPUCTHKA KIIECTOK
aykapuort. JlabopatopHas padota «3ydeHnue
CTPOEHHMSI KJIIETOK Pa3IMYHBIX OPraHU3MOBY»
CamocrositensHas padota Ne 2 "Ctpoenue u
(yHKIIMHM OPraHOUIOB KIETKH"

24

ACCUMUIISIIIAS B TUCCUMIISALINS — JIBE CTOPOHBI
meradosm3Ma. Tunbsl oOMeHa BENIECTB.
JlaGopatopHas pabota «M3ydeHue
KaTaJIUTHYCCKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMEpPEe aMuUIIa3bl WM KaTajaasbl)»

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

25

depMeHTATUBHBIN XapaKTep peaKIluid
KJIeTOYHOro MeTabonu3Mma. JlaboparopHas padora
«M3yuenue pepMEHTATUBHOTO PACIICTIIICHUS
MepOKCHIa BOJIOPO/ia B PACTUTEIHHBIX U
KUBOTHBIX KIIETKAX)



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-MHTUOUTOPHI

27 ABTOTpO(HBIH THIT 0OMEHA BEIIECTB
28 dorocunTe3 https://resh.edu.ru/subject/lesson/3917/
29 Xemocwunres. Jlaboparopras padota «CpaBHEeHHE
POIecCOB (POTOCHHTE3A U XEMOCHHTE3a)»
AHa’poOHbBIE OpraHu3Mbl. BHITBI OpOoKeHHS.
30 JlabopatopHas pabota «CpaBHEHHUE MTPOIECCOB
OpOKEHUS U JABIXaAHUSD
31 AA9PODHEIC OPraHN3MbL. ITAIIbI SHEPrETHHECKOr0 https://resh.edu.ru/subject/lesson/3917/
oOMeHa
39 DHeprus MeMOpPaHHOTO rpaIne€HTa MPOTOHOB.
Cunre3 AT®: pabora npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro cMHTE3a
34 Tpauckpurius — MaTpuuHbiii cuaTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsaus u e€ sTarnbl https://resh.edu.ru/subject/lesson/3917/
36 Koanposaine amutioiueaor. Poxb pibocom b https://resh.edu.ru/subject/lesson/5352/
O6uocuHTe3e Oenka
37 Opranu3anys reHoMa y MPOKapHOT B DYKAPHOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
143827text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MonekynspHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuot. CamocrosTenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U SHEpruun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



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

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

Bupycsl — BHeKiIeTOUHBIE ()OPMBI )KU3HU U

39 obnuraTHble apa3utsl. [IpakTudeckas padbora https://resh.edu.ru/subject/lesson/3939/
«Co3manue MoIeNTu BUpycay
40 BprCHIfe 38007IeBAHI HENOBEKE, JKUBOTHBIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanorexHosornu B OMOJIOTMY Y MEQULIHE
42 JKU3HEHHBIN LIUKIT KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JTHK
Xpomocomsl. Jlaboparopuas pabora «M3yuenune https://www.voutube.c.:omlwatch.?v:-kTFSeSIc.iJA
44 XPOMOCOM Ha FOTOBEIX MAKDOTIPETIAPATAX !|st:PLqU6Vl?vau0|TLeXcIB|RZZJOhZ BgbjuJ
index=13 pp=iAQB
45 Jlenenue KJIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaprokuHe3 U IUTOKUHES.
46 JlabGopatopHas pabota «Habmronenne Muto3a B
KJIETKaX KOHYHKA KOpeIKa JIyka (Ha TOTOBBIX
MHKpOIIpernapaTax)»
Pery 1L AKH3HEHHONO LKA KIETOK https://www.voutube.corp/watch?\{:quhESOX.cL
47 KorrponsHas paGora Ne 1 "Krerka" W I|st:PLqU6YDvau0|TLeXcIBlRZZJOhZqu|UJ
index=12 pp=iAQB
48 OpranusM Kak euHOe IeJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabora

«M3y4yenue 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)
Opransl. Cucremsl opranos. JlaboparopHast
o1 pabora «3y4eHne opraHoB [BETKOBOTO 1
pacTeHHsD
52 Omnopa Tena opraHu3MoB 1
53 JIBM>KEHUE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
o4 [Intanue opraHn3mMoB 1
55 IInTanue No3BOHOYHEIX KUBOTHLIX. 1
[MummeBapuTenpHas cUCTEMA YeI0BEeKa
56 JIpIxaHue OpraHu3MoOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue TMMO3BOHOYHBIX JKMBOTHBIX U YeJIOBEKa 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcmopT BEIIecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoerocHast cHCTEMa MO3BOHOTHEIX AKHUBOTHbIX 1 https://resh.edu.ru/subject/lesson/1581/
U YeloBeKa
60 Brienenue y opraHusmMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMmyHHas cucTema JeoBeka 1
63 PazapakuMocTh 1 perynsaius y opraHu3MoB 1
64 I'ymopaitbas pery itlis i StAOKpHiHas 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YETIOBEKA
65 DOopMBI pa3MHOXKEHHS OPraHKU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3MHOXKEHNE
67 Metio3 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. O0pa3oBaHUE M Pa3BUTHE TIOJIOBBIX
kietok. Jlabopatopuas padora «M3yuenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha ITOTOBBIX
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 «BrIsiBIIeHHE TPU3HAKOB CXOJICTBA
3ap01151meﬁ IIO3BOHOYHBIX ) KUBOTHBIX»

72

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

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

73

HcTopust cTaHOBNIEHUS U Pa3BUTHS T€HETUKH KaK
HayKH

74

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

75

3aKOHOMEPHOCTH HACJIEZI0BAHUS IPU3HAKOB.
Monorubpunnoe ckpeuuBanue. IIpaktuaeckas
pabota "M3ydyeHue pe3ynbTaToB
MOHOTHOPUHOTO CKpEIUBaHUs Y Jpo30¢uist"

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

76

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

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
Jurubpunnoe ckpeuuBanue. [Ipakruaeckas
78 paborta «/3yueHue pe3yabTaToB TUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y IPO30(DUIBD)
79 Luronoririieckie 0CHOBbI AHTHOpHAHOrO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Perenne 3amaq mo reHeTuKe
80 CreruieHHOE HacJIeJI0BaHUE MTPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHasi TEOPHSI HACJIEACTBEHHOCTH 1
82 I'enerunka mosa 1
83 I'eHOTHI KaK 1I€JIOCTHAS CUCTEMA 1
['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHU,
84 JKUBOTHBIX U dejoBeKka Penrenne 3amay mo 1
TCHETHKE.
85 W3MeHYnBOCTh TPU3HAKOB. BH/IbI H3MECHUHBOCTH https://resh.edu.ru/subject/lesson/5387/
86 MoaudukanrnoHHass H3MEHYUBOCTD https://resh.edu.ru/subject/lesson/5387/
BapuanuoHHbIN psAl M BapuallMOHHAsT KPUBAs.
JIaboparopHas pabota «lccnenoBanue
87 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHON 1
M3MEHYHBOCTH. [loCcTpOCHNE BapHAIIMOHHOTO
pslla U BapUallMOHHOM KPUBOM»
88 Peornmirecias HSMCHIHEOCTS. 1 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAss U3BMEHUYNBOCTD
MyTanoHHast ”3MEHYHUBOCTD. [IpakTideckas
89 pabota «MyTaruu y Apo30¢uibl (Ha FOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpernaparax)»



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 Penerinia enopeta. lpakiricciast p ?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocraBieHe U aHAIHA3 POIOCIOBHOM

92 MeTo/ibl MEUITMHCKOM TeHETHKU https://resh.edu.ru/subject/lesson/3653/
3HaueHNe MEIUIIMHCKON TCHETUKH B

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

94 pabota «M3ydeHne COpToB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
PacTeHHIA W TIOPO/T JIOMAIITHAX KUBOTHBIX)
MeTtompl cenekinonHo# padoTsl. JlabopaTopHas

95 pabota «3ydyeHne METOIOB CEICKIHH https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JloCTIKEHS CeleKLLi pacTeHiii i MIBOTHVB - https://resh.edu.ru/subject/lesson/3861/
[TpakTtuueckas padora «[IpuBHBKa pacTeHUI

97 CoxpaHeHue, U3y4YeHHE U MCIIOIb30BaHHUE
TCHETUYECKUX PECYPCOB
bruoTexHo0THS KaKk HayKa U OTPAacib

98 npousBojcTBa. [Ipaktuueckas pabora «M3yucHue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOT UM

99 OCHOBHBIC HAIPABJICHUS] CHHTECTUYECKON
OnoJoTHHI

100 | XpomocoMHas v TeHHasK HHXCHEPHS

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/

102

PesepeHsblii ypok. [loBTOpenue, 0600meHue,
cucremaru3arus 3HaHui Mtorosas padora 3a 1 1
kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3
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pecypchl

OpomonnonHas teopust Y. Jlapsuna

JIBYOKyIIMe CUITBI 3BOJIIOIMHU BUIOB 110 Y. /lapBuny

Bopr0a 3a cymecTBoBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD

(DOpMI/IpOBaHI/IC CHHTETUYECKOM TEOPHH 3BOJTOIHNU

OTamnsl SBOJJIIOIMOHHOIO IIponecca: MUKPOIBOJIOLUA U MaKPO3BOJIIOI A

O OB W |IN| P

HOHYJ'ISII_[I/IH — DJIEMCHTAapHas €ANHHUIIA 5BOJIOIHUN

N N = N = =

3akoH reHeruyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.
JIabopaTtopHas pabota «BrisBlieHHE U3MEHYHBOCTH y 0COOEH 0THOTO
BHUJIa»

0.5

DnemeHTapHbIe (HPAaKTOPHI IBOTIOLUN

D¢ ekt ocHoBaTens. IPPeKT OyTHIIOUHOTO TOPIIBIIIKA

10

Murpauuu. M3omsumu nonynsuuit: reorpadpudeckasi, Onoaoruueckas




11 EctecTBeHHBII 0TOOp — HANPABISAIOMUN (aKTOP 3BOTIOLUN

12 ITosoBoit 0TOOP 1
[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 JlabopatopHas pabora «3ydenne apomop}o30B U HANOAIATITAIINHN Y 1 0.5
pacTEHUN U KUBOTHBIX»
[Tpumeps! TpUCTIOCOOICHUH Y OpraHU3MOB: MOP(OIOTHUECKHE,

14 (dbusmonornueckue, OMoXuMudeckre, moseaeHueckue. Jlaboparopuas 1 05
pabota «IIpucnocoGneHust OopraHu3MOB U UX OTHOCHUTEIIbHAS
1IETIECO00Pa3HOCTHY

15 Bupn, ero kpurepun u ctpykrypa. JJaboparopuas pabora «CpaBHEeHUE 1 05
BHJIOB TI0 MOP(OIOTHIESCKOMY KPUTEPHIO) '

16 Crpykrypa BUIa 1

17 BunoobpazoBanue kak pe3yiabTaT MUKPOIBOIIOINH 1

18 CBs13b MUKPOIBOJTIOIMH U STTUIEMHUOJIOTHHI 1

19 MakpooaBosorus. [TaneoHTonornyeckue MeTo bl H3y4IEeHHs! SBOJIOINH 1

20 buoreorpadudueckue MeTo1bI U3y4EeHUSI SBOJIOIUN 1

91 DOMOPHOIOTUYECKHE U CPABHUTEILHO-MOP(OIOTHUECKIE METOTBI 1
W3YYCHHSI IBOJTFOIIUN

29 MoJiekyJIIpHO-TeHETHUECKUE, OMOXMMHUYCCKHAE U MAaTEMAaTHYCCKUE 1
METOJIbl H3yUYCHHS IBOJIOIUN

23 OO6mre 3aKOHOMEPHOCTH SBOJIOIUN 1

24 AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOIIUN 1

25 Hayu4Hble rUTIOTE3bI IPOUCXOXKICHUS KU3HHU Ha 3emiie 1

26 JloHay4HBIE MIPEICTABICHHS O 3aPOXKICHUH KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOH IBOIIOLIMHI 1

28 ['unotessl 3apoxKACHUS )KU3HU 1




Uctopus 3emmu u meTo b1 €€ nzydenus. JlabopaTopHas padora

29 «/3yueHne 1 OMUCaHNe UCKOTIAeMBIX OCTaTKOB JJPEBHUX OPraHU3MOB) L 05

30 HauanbHble 3Tanbl opraHnyeckoi IBOTIOINN 1

31 DBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaITbI FBOJIIOIMH PACTUTEIIBHOTO MUpa. [IpakTrueckas

32 pabota «3y4ueHrne 0cCOOCHHOCTEH CTPOSHUS PaCTEHHUI pa3HbIX 1 0.5
OT/ICITOB

33 OCHOBHBIE 3Tl YBOJIOIMN )KUBOTHOTO MUPA 1

34 DBosrorus )KUBOTHBIX. [IpakTideckas padora «3yuenue 1 05
O0COOCHHOCTEH CTPOCHUS MTO3BOHOYHBIX KUBOTHBIX) '

35 PazButne xu3HM Ha 3emiie 1Mo ApaM H TeproIaM 1

36 MaccoBbie BEIMAPaHUsI — KOJIOTHUECKHE KPU3UCHI TTPOIILIOTO 1

37 CoBpeMeHHBIN IKOJIOTHIECKUN KPUBHC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHas cHcTeMa OPraHuYeCKOTO MPOIILIOTO 1

39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB 1

40 AHTPOTIOJIOTHS — HayKa O YEJIIOBEKE 1

41 PazButHe npencTaBiieHn O MPOUCXOXKICHUHN YeITOBEKA 1
MecTo yenoBeka B CUCTEME OpraHuueckoro mupa. Jlaboparopuas

42 pabota «/3yueHne ocOOEHHOCTEH CTPOSHUS CKelleTa YelIoBeKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBUKyIIME CUJIbI aHTPOTIOTeHEe3a 1

44 CooTHolieHne OMOJOTUYEeCKUX U COIUANBHBIX (DAKTOPOB B 1
aHTpPOIOreHe3e

45 OcHOBHBIE CTaJIUU AaHTPOIIOT€HE3a

46 [Taneoreneruka u najeoreHOMHKa

47 DBOJIOIUS COBPEMEHHOTO YeJIOBeKa




Yenoseueckue pacel. [Ipaktuueckas padota «M3ydueHue sK0IOTHIecKux

48 . 1 0.5
aZlanTalri 4eJI0BEKay

49 MexaucuuIiMHapHble METOAbI aHTPOIIOJIOT MU 1

50 3apoxaeHue U pa3BUTHE SKOJIOTUN

51 Mertoab! 3xonioruu. JlaboparopHas padora «M3yuenue meTonoB 1 05
HKOJIOTHYECKUX UCCIIETOBAHUI

52 3HadeHne YKOJIOTNYECKUX 3HAHUH U1 YeJI0BEKA

53 OKkosorndeckne GaKTopbl 1
Abuornyeckue GakTopsl. CBET Kak 3KOJOTUYECKUI paKTop.

54 JlabopaTopHas pabota «BeIsiBIeHHE TPUCTIOCOOICHNI OPTaHU3MOB K 1 0.5
BIIMSTHHIO CBETA»
Abunornyeckue gaktopsl. Temneparypa Kak d3KOJIOru4eckui paxrop.

55 JlabopaTtopHast pabota «BeIsIBICHHE TPUCTIOCOOICHII OPraHU3MOB K 1 0.5
BIIMSTHHIO TEMIIEPATYPhI»
AbGuoTtnueckue (hakTopsl. BIaKHOCTh Kak AKOJIOTHYECKUH (hakTop.

56 JlabopaTtopHast paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHUH M3 1 0.5
Pa3HbIX MECT OOUTAHUSD

57 Cpensl 0OMTaHUsI OpraHU3MOB 1

58 buonorunueckue puTMbl 1

59 JKusnennsie GopMbI OpraHu3MOB 1

60 buotnueckue dakTops 1

61 3HaueHne OMOTUYECKUX B3aUMOJICHCTBHM I CYIIECTBOBAHUS 1
OpPraHU3MOB B cpefie 00UTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKH MOIYJISIUN 1

63 OcHOBHBIE MTOKa3aTeH MOMYJISAIUU: YACICHHOCTD, TUIOTHOCTb, 1

BO3paCTHAad 1 MOJIOBAA CTPYKTYypa




OcHOBHBIE [T0OKa3aTEIH MOMYJIALNN: POXKIAEMOCTb, IPUPOCT, TEMII

o4 pocTa, CMEpTHOCTh, MUTpAIHN 1

65 DKoJI0ru4ecKas CTpyKTypa HOIYJISILUU 1

66 JlnHaMuKa MONYJISIHAN U €€ perysus

67 KpuBsie pocta uncieHHOCTH nomysnui. KpuBbie BEKUBaHUS 1

68 Okonoruyeckas Huma Buja. Jlaboparopuas padora «lIpucnocobnenus 1 05
CeMsIH PacTEHHH K PacCeIeHUIO

69 Buj kak cucrema momyispia 1

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPALIUil 5KUBOTHBIX 1

71 Co001116CTBO OpPraHu3MOB — OHOIIEHO3 1

72 DKocHucTeMa Kak OTKphITasi CUCTEMA 1

73 KpyroBopoT BemecTB 1 MOTOK YHEPTUN B SKOCUCTEME 1

74 OcCHOBHBIE MOKA3aTeNU SKOCUCTEMBI 1

75 DKOJIOTHYECKHUE TTUPAMHUIBI 1

76 N3menenus cooO1ecTB — CyKIeCCuu 1

77 [IpupoaHbie F3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEM 1
U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTEIEH, IyCThIHb

79 AHTPOTIOTEHHBIE DKOCUCTEMBI

80 VYpb6oskocucremsl. IIpakTrueckas padota «/3yueHue u onvcanue 1 05
ypOO3KOCUCTEMBDY '

81 3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMO/ICHCTBHIM 1
OpPraHu3MOB B 3KOCHCTEMaxX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUN Pa3HbIX THIIOB Ha

82 CyOOpraHM3MEeHHOM, OpPraHU3MEHHOM, MOMYJISILIMOHHOM H 1

9KOCHCTEMHOM YPOBHSX




83 buocdepa — obmierutanerapaast 060049ka 3eMiu 1

84 Yuenue B. . Bepuaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBaHHS OHOChEpHI 1

86 KpyroBopoTsl BEIeCTB U OMOTCOXUMHUUYECKUE TTHKITBI 1

87 3oHankHOCTH Oochepsl. OCHOBHBIE OMOMBI CYIIN 1

88 YcroitunBocTh 6uocheps 1

89 DKOJIOTUYECKHE KPU3HUCHI M UX TIPUIHHBI 1

90 BosneiicTBue uenoBeka Ha 6nochepy 1

91 AHTpPONIOT€HHOE BO3/CHCTBIE HA PACTUTEIIBHBIN U JKMBOTHBIA MUDP 1

92 Oxpana pupoabI 1

93 OCHOBHBIE MPUHITUITB YCTOMYHNBOTO PA3BUTHSI YEIIOBEYECCTBA U 1
TIPUPOIBI

94 PanmonaibHOE TPUPOJIOTIONB30BAHUE W COXPAHEHUE OMOIOTHYECKOTO 1
pazHooOpaszus 3eMiun

95 O6061eHne o Teme « MUKPOIBOIONHS U €€ pe3ysIbTaThD) 1

96 O6061eHue o Teme « Makpo3BOMIONUS U €€ Pe3yIbTaTh» 1

97 O6006menue mo reme «IIporcxokaeHne u pa3BUTHE )KU3HU HA 3eMJIe» 1

98 O6006menue o reme «IIporcxokaeHne YenoBeKa — aHTPOIIOTESHE3» 1

99 O06o001meHne 1o TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIECHHSIX 1
OPTaHU3MOBY

100 | OGoOmenue mo Teme «OpraHu3Mbl M cpefia OOUTaHUSD»

101 | OOGoOuienue mo Teme «IKOJOTHsI BUIOB U MOIYJISIIHIDY

102 | OOG6oOuenue no Teme «buocdepa — rinodagbHasT IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonornyeckue cucreMsl u nporieccel, 10 kimacce/ Tepemor A.B., IlerpocoBa P.A., O011ecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«1OL] MHEMO3U1HA»

Tepemor A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u mporueccsl. 10 kimace. M.- Muemo3una 2022
METOIUYECKHUE MATEPHUAJIBI JJI5S1 YUUTEJISA
* MULTIMEDIA — nognepxka kypca «O01as 61oJ1orus»;

» JTaboparopust KIIETKA; Meroanueckue matepuainbl: COOpHUK HOPMATUBHBIX TOKyMeHTOB. buonorus /Coct. 2.J1. nenpos, A. T'.,
ApxkaneeB. — M.: JIpoda, 2010

Cnucok JIuTepaTypbl 1JIsl YHUTeNs:

1 BaryeB A.C., 'ynenkoBa M. A., EneneBckuii A.I'. bruonorus. bonpiioi cripaBOYHUK 715 TKOJIBHUKOB M MOCTYHAOMUX B By3bl. — M.: JIpoda,
2011
2 bosroa M. B. Coopruk 3amay o OO1eit 6Mooruu s TOCTynarmux B By3bl. — M.: «OHuKC 21Bek» «Mup u odpazoBanue», 20123 Koznosa
T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 kimaccel. CipaBounoe nocooue. — M.: [Ipoda, 2010

JonoHUTe/ILHAS TUTEPATYPA IS YUHTEJIs:

1 Anacracosa JL.II. OGmas 6uonorus. Junaktudeckue marepuaisl. — M.: Benrana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHuK 3aganuii o o0miei 6uonoruu: mocodue s yyamuxcst o01meoopa3zoBar.



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

4 Kosnosa T.A. Konocor C.H. /lunakTrueckre KapTOUKHU-3aIaHus TI0 0011ei ononorun. — M.

Wznarenbckuii JJom «ermxepy», 2012 — 96¢.

* JJaboparopus 'EHETHUKA; « JlabopaTopus SKOCUCTEMBI;

HNurtepuer-pecypceni: Caiitsl B UnTepHeT:

* WWw.bio.1september.ru — razera «buonorus» - npuaokeHue K «1 ceHTAOpsI»;

* WWW.bio.nature.ru — Hay4Hsie HOBOCTH OMOJIOTHH;

* Www.edios.ru — Dittoc — HeHTp AUCTAHIIMOHHOTO 00pPa30BaHUs;

« www.km.ru/education - yaeOHbIc MaTepraltbl U clioBapH Ha caiite «Kupumt u Medoauit
HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «buosorusy - npuIOKeHUe K «1 ceHTIOPs»
www.bio.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH
www.edios.ru - Ditoc - IIEHTp AUCTAHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YueOHble MaTepHasibl U clIoBapu Ha caiite «Kuput u
Medomuii» http://school-collection.edu.ru Exunas komnekus nudpoBbix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ Eansoe okHO 1ocTyma kK 00pa3oBaTeIbHBIM pecypcam


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

http://www.priroda.ru — IIpupona: HallMOHAIBHBIN TOPTAJL.

http://obi.img.ras.ru — basa 3Hanuii 10 OMOJIOTUH YEJIOBEKA. YUCOHUK IO MOJICKYJIIPHOM
OMOJIOrHHU YeoBeKa, OMOXUMUH, (PH3UOJIOTUH, TEHHOM U OSITKOBOI MH)KEHEPHH.
http://www.zoomax.ru — 300J10THsI: YEIOBEK U JOMAIIIHNE )KUBOTHBIC.

http://www.fipi.ru — ®exepanbHbIil HHCTHTYT MEJArOrMYECKUX U3MEPCHUI


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




