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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuebnomy npenmery "buonorus” (nayiee - OuojoTHs) HA YPOBHE CPEIHETO
obmero obpa3zoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«O06 o6pazoBanun B Poccuiickoit @Penepanun», ®I'OC COO, Konnenmuu mnpemnogaBaHus
yaeOHoro npeamera «buosorus» M OCHOBHBIX IMOJOXKEHHH (emepanbHO paboueld MporpaMMbl
BOCITUTAHHUS.

VYueOnsiii npeamet «buonorus» yrinyonénnoro yposHs nsydenus (10—11 knaccsr) siBisiercs
OJTHUM M3 KOMIIOHEHTOB NpeAMeTHOW obnactu «EcTecTBeHHO-HayuHble Ipeamers». CoriaacHo
nonoxeraussM @I'OC COO npoduipHbIe yueOHbBIE PEIMETH, H3ydaeMble Ha yriyOIEHHOM yPOBHE,
SIBJISIFOTCS criocoOoM uddepeHuanuu o0yuyeHuss Ha YPOBHE CpeaHEro oOIero oopa3oBaHUs U
IIPU3BaHbl 00ECIEUYNUTh IPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOLIUM, CPEIHUM OOLIUM, CPEIHUM
npoeCCHOHATBHBIM U BBICIIMM 00Opa3oBaHueM. B To ke BpeMs KaXIbIH W3 ATUX Y4eOHBIX
IPEIMETOB JOJDKEH ObITh OPHEHTHUPOBAaH Ha IPHOPUTETHOE pelIeHne 00pa30BaTeNIbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIONIMX 3a/1a4, CBSA3aHHBIX C TpodopueHTanueil oO0ydJaroumxcs H
CTUMYJIUPOBAaHHEM MHTEpeCca K KOHKPETHON 00JIACTH HayYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULMHOMN, KOJIOTUeH, ICUXO0JIOTHEH, CHOPTOM MJIM BOGHHBIM JICJIOM.

[IporpamMma mo yuebHOMy mnpeamery "buonorus" maér mpeacraBiieHue O LENU U 3aJadax
n3ydeHus yaeOHoro npeamera «buonorus» Ha yriayOon€HHOM ypOBHE, ONpeAenseT 00s3aTenbHoe
(MHBapUaHTHOE) MPEAMETHOE COJAEp)KaHHME, €ro CTPYKTYpHpOBaHHE IO pa3ieliaM U Temawm,
pacripesieieHue 10 Ki1accaM, PpeKOMEHIYET MOCIIeI0BaTeIbHOCTh H3yYeHUsT y4eOHOTr0 MaTepraa C
Y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 IPOIECCa, BO3PACTHBIX
0ocobeHHOoCTel o0yuaronuxcs. B mporpamme no Ouosnoruu peanu3oBaH IPUHIUIT TPEEMCTBEHHOCTH
C u3y4yeHHeM OHOJIOTHM Ha YPOBHE OCHOBHOro oOIIero ooOpa3oBaHus, Ojarojgapss demy
MPOCMATPUBAETCS HAMPaABICHHOCTh Ha TOCIEAYyIOIee pa3BUTHE OWOJOTMYECKUX 3HAHUH,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHME €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHS, IKOJIOTHUECKOTO
MBIIIEHMS], IPEACTABIEHUH O 3/10pOBOM 00pa3e KU3HH, Ha BOCIUTaHHE OEpPEeKHOTO0 OTHOILIEHUS K
OKpYy’Xarolel MmpupogHOl cpene. B mporpamme mo Ouonoruu Takke MOKa3zaHbl BO3MOKHOCTH
yueOHoro mnpenmera «buonorus» B peanuszauuu TpebdoBanuii ®I'OC COO k miIaHupyeMbIM
JTUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM OO0y4eHHs U B (popMHpOBAHUU
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENBHOM JIEATENBHOCTH OOYyYaroIUXCsl IO OCBOCHHIO
coJiepKaHusl OMOJIOTMYECKOTr0 00pa30BaHUs HA YPOBHE CPEHETO 001Iero 00pa3oBaHus.

Vuebublil npeaMer «buonorus» Ha ypoBHE CpeIHEro OO0IIero oOpa3oBaHMs 3aBEpIIAET
Ouosiornyeckoe oOpa3oBaHUE B IIKOJE M OPUEHTUPOBAH Ha PACIIMpPEHHE U YriayOJieHHe 3HaHWH
00yyaroIuxcs 0 KUBOU MPUPOE, OCHOBAX MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH, SMOPHUOJIOTUH
1 OMOJIOTHH pa3BUTHA, TCHCTHUKU, CCIICKIINH, 6I/IOTCXHOJ'IOFI/II/I, 9BOJIIOLIMOHHOT'O YUCHUSA U OKOJIOTUH.

N3yuenne yueOHoro npenmera «buosiorus» Ha yriiyOJE€HHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIrOTOBKY 00yYaroImuXxcs K MOCIeAYIoIeMy HOTYyYeHNUI0 OHOJIOrMYecKoro 00pa3oBaHus B By3ax
U OpraHM3aLUsAX CPEeAHEro MpodeccHoHaIbHOro o0pa3zoBaHus. OCHOBY €ro COJAep:KaHUs
COCTABIIIET CHUCTEMa OHOJOTMYECKUX 3HAHWUN, MOJYYEHHBIX MPH H3YYCHUU OOYYaIOUIMMHUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3JelioB OHOJIOrMH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBanus, B 10—11 kimaccax 5Ty 3HaHUS MOJIYy4arOT pa3BUTHE. Tak, paclIUpeHbl U YIIIyOJEHBI
OMOoJIOTNYEeCKHE 3HAHUS O PACTEHHUSX, )KUBOTHBIX, Tpr0ax, OaKkTepusix, OpraHu3Me yesloBeKa, 00Iux
3aKOHOMCPHOCTSX KU3HH, NOIMOJJHUTCIBbHO BKIKOUYCHBI OMOJIOTHYECKHUE CBCJICHUS MPUKIATHOIO U



IIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXXKHO HCIIOJIb30BATh KaK OPHUEHTHUPHI Ul IOCIEIYIOLIETO
BbIOOpa npodeccun. Bo3moxkHa Takke HHTErparys OMOJI0rHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHUSMH, TIOJIYYCHHBIMH OOYYaIOIIUMHCS TPU HU3YYCHHH (PHU3UKH, XUMHH, reorpaduu |
MaTEMaTHKH.

CtpykTypa mporpamMmmsl 1o yaueOHoMY npeameTy "bruonorus" oTpakaeT CHCTEMHOYPOBHEBBIN
U SBOJIOIUOHHBIN MOAXOMbl K H3ydeHUio Ouonoruu. CorjacHO MM, H3y4yalOTCS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEPHBIEC JIJISl JKUBBIX CHUCTEM PAa3HOTO YPOBHS OpPraHU3ALMH, 3BOJIIOIUHU
OpPraHMYECKOTo MUpa Ha 3emiie, COXpaHEeHUs OMOJIOrMYEcKOro pa3HooOpas3us miaHeTsl. Tak, B 10
KJIACCE M3YYalOTCSi OCHOBBI MOJICKYJISIPHON M KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OHOJIOTHH
Pa3BUTHUS, TCHETUKH U CEJIEKIINU, OMOTEXHOJIOTHH ¥ CHHTETUYECKOW OMOJIOTHH, aKTyalTU3UPYIOTCS
3HaHUA O0yYaromMxcs 1Mo OOTaHUKE, 300JI0TUH, aHaTOMUH, ¢usznonoruu yenoseka. B 11 kmacce
M3Y4YaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBHI 3KOJIOTUHU U yueHHe 0 Ouochepe.

VYuebublii npeamer «buonorus» mpu3BaH O0ECIEYUTH OCBOCHHE OOYYAIOIMIMMUCS
OMOJIOTNYECKUX TEOPHU U 3aKOHOB, UJICH, IPUHIUIIOB U IIPABUJL, JIEXKAIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyUYHOW KapTUHBI MHUPA, 3HAHUH O CTPOEHHUH, MHOro0OpasMu U OCOOEHHOCTSX
KJIETKHM, OpraHu3Ma, TMOMyJALHH, OWUOIEHO3a, HKOCHUCTEMBbI, O BbIAAIOIIMUXCSA HAYYHBIX
JOCTHIKEHUSIX, COBPEMEHHBIX UCCIIC0BAHUIX B OMOJIOTHH, IPUKJIIAIHBIX aCHEKTaX OMOJIIOTMYECKUX
3HaHMU. [l pasBuTHS UM THOJJEpXkKaHUS HHTEpeca oO0ydarolmmxcs K OMOJOrMM Hapsjiy co
3HAYUTEIbHBIM 00BEMOM TEOPETHUYECKOI'0 MaTepHaja B COIEpPKAHUU MPOrpaMMbl 1O OMOJIOTHU
IPEJyCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTAHOBJIEHUS M pPa3BUTHS TOM WIM HMHOH oOnactu
OMOJIOTHMH, BKJIAJIOM OTCYECTBEHHBIX M 3apyOeXHBIX YU€HBIX B pEIICHHE BaKHEHIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Lenp m3yuenust yueOHOro mpeamera «buonorus» Ha yriyOJaEHHOM YpOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpTraHU3aluH KUBBIX CUCTEM Pa3HOTO
paHra ¥ npuoOpeTeHHue YMEHHMM HCIoJIb30BaTh 3THU 3HAHUSA B (OPMHUPOBAHMU HHTEpeca K
onpenenéHHon obmactu MpodecCUuOHANBHONW JeSTEIbHOCTH, CBSI3aHHOW C OWOJOTHMEH, WIH K
BbIOOpY yueOHOTO0 3aBe/IeHHs Il TPOAOIKEHUS OMOIOTHYECKOro 00pa3oBaHuUs.

JlocTikeHune Leiau u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOnE€HHOM YpOBHE
o0ecreynBaeTcs perieHueM CIeIyoIuX 3a1au:

OCBOEHHUE 00YYAIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJOTHYECKHIX
TGOpI/IﬂX, KOHIICIIIMUAX, THIIOTE3aX, 3aKOHaX, SaKOHOMepHOCTHX 158 npaBI/max, COCTAaBJIAKOIITUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MUPA; O CTPOEHUHU, MHOTOO0pa3uu U 0COOEHHOCTSIX
OMOJIOTUUECKNX CcUCTeM (KJIeTKa, OpraHu3M, IMOMYJALMs, BHA, OuoreoreHo3, oOwocdepa); o
BBIIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

O3HAKOMJICHHE 00YJaOIINXCS C METO/IaMU MTO3HAHUS KUBOU MPUPOJIBI: HCCIEA0BATETHCKUMU
METOJIaMU OWOJIOTUYECKUX HAyK (MOJEKYISPHOW W KIETOYHOH OMONOTHHU, IMOPUOIIOTUU H
Oonosornu pa3BuTHA, T'CHCTUKHU W CCICKIUMU, OMOTEXHOJIOTHA W CHHTETUYECKOM 6I/IOJ'IOFI/II/I,
MAJICOHTOJIOTUH, DKOJOTHUH); METOJaMH CaMOCTOSTEIBHOTO TPOBEACHUS OHOIOTUYECKUX
WCcCIeOBaHUN B Jabopatopu W B Tpupozae (HaOmoJeHHe, H3MEpeHHe, HKCIEPHUMEHT,
MOJIETTUPOBAHUE);

OBJIaAICHUC O6y‘-IaIOIJ_II/IMI/IC}I YMCHUSAMU: CaAMOCTOATCIIBHO HAXOAUTh, AHAJIM3UPOBATH U
UCIIOJIb30BaTh GI/IOHOTI/I‘-IGCKYIO HH(bOpMaHI/IIO; MOJIb30BaThC OMOJIOTHYECKOM TCpMHHOHOPHeﬁ n
CHMBOHHKOﬁ; YCTaHAaBJIMBATL CBA3b MCKAY Pa3BUTHUEM Oouoyioruu u COMaJIbHO-5KOHOMUYCCKUMU



1 5KOJIOTHMYCCKUMHU HpOGHCMaMI/I YCJIOBCUCCTBA, OLICHUBATDH ITIOCICACTBUA cBOCH JACATCIIbPHOCTHU I10
OTHOIICHUIO K OKPYKAloIleil MNPHPOAHOH cpede, COOCTBEHHOMY 3/I0POBBIO U 370POBBIO
OKpYKalOIIMX JIIOJIei; OOOCHOBBIBaTH W COONIONATH MEpbl MPOPHIAKTUKUA HHQPEKIHOHHBIX
3a0oyieBaHMH, TpaBWa IOBEJCHUS B MpPUPOAE M oObOecredeHus: 0e30MacHOCTH COOCTBEHHOM
KU3HEACATEIPHOCTH B YPE3BBIYANHBIX CHUTYalUSX HPUPOJHOTO M TEXHOTEHHOT'O XapakKTepa;
XapaKTCPU30BaTh COBPEMCHHLIC HAYUHBIC OTKPBLITHA B o0OJiacTu 6I/IOJ'IOI‘I/II/I;

pa3BUTHE y OOYyYaroIMXCS HWHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBIJAIOIIMMHUCSA OTKPBITUAMH M COBPEMEHHBIMHU MCCIEIOBAaHUAMU B OHOJIOIHUH,
pelraeMbIMi €10 IIpo0JIeMaMM, METOAOJIOTHEH OMOJOrMYecKOro MCCIEAOBaHUsS, IIPOBEICHUS
HKCHEPUMEHTATBHBIX  HCCICIOBAHUN, peIIeHUs OMOJOTMYECKHX  3a/1a4, MOJCIUPOBAHHS
OMOJIOTNYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOYYaroIMXCs LIEHHOCTHOI'O OTHOLICHMs K >KUBOM MpHpOJE B LEIOM U K
OTAENbHBIM €€ O0BbEeKTaM | SBJICHUAM; (OPMHPOBAHUE OSKOJIOTUYECKOH, T'€HETHYECKOM
IPaMOTHOCTH, OOLIEH KynbTyphl IOBEIEHUS B NPUPOAE; HUHTETPALUU €CTECTBEHHO-HAYUHBIX
3HAHWM;

npuobpereHne 00y4aroIMMUCA KOMIIETEHTHOCTH B PallMOHAILHOM MPUPOIONOIb30BAHUH
(coOutroieHre TpaBUJI MIOBEJICHUS B PUPOJIC, OXPaHBI BUIOB, IKOCHCTEM, OHOC(hEpBl), COXpaHCHHUH
COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS OKPYKAIOIMIMX JoAeH (coOnoneHuss Mep MpodpuiakTUKu
3a0osieBaHni, oOecriedueHrne OE30MAaCHOCTH JKU3HEACITCILHOCTH B UYPE3BBIUANHBIX CHTYAIHSIX
MPUPOJHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE MCIIOJNIb30BaHHS OMOIOTHYECKUX 3HAHUU U
YMEHHUI B ITIOBCEIHEBHOM KU3HU;

CO3[JaHME YCJOBUHM Ui OCO3HAHHOTO BBIOOpAa OOYYArOIIUMHCS HHAWBUAYAJIbHOM
00pa3oBaTeNIbHOM  TPAaeKTOPHH, CIIOCOOCTBYIOIIEH  IocieaylomeMy Hpo(hecCHOHATBHOMY
CaMOOTIPEICIICHHIO, B COOTBETCTBHHU C MHANBUIYaIbHBIMU HHTEPECAMH U MTOTPEOHOCTSMH PEruoHa.

OO11ee ynCII0 4acoB, OTBEACHHBIX HA H3y4Ye€HUE OMOJIOTUH Ha YTITyOJIeHHOM YPOBHE CPEJIHETO
oOmero oopazoBanusi, coctaBisieT 204 yaca: B 10 kiracce — 102 yaca (3 yaca B Henento), B 11 kmacce
— 102 gaca (3 yaca B HEZIEINIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB U CPEICTB 00yUEHHUS OMOJIOTHH OCYIIECTBIISIETCS C
yu€ToM crenupuKu €ro CoAepKaHWs W HAMpaBICHHOCTH Ha MPOJOJDKEHUE OHOIOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPOPECCHOHATIEHOTO U BBICIIETO 00pa30BaHMS.

OO0s13aTeNIbHBIM  YCIIOBUEM IPU OOy4YeHUH OWOJIOTMM Ha YIIIyOJIEHHOM YPOBHE SIBIISIETCS
poBesieHue J1a00paTOPHBIX U MPAaKTHYEeCKUX padoT. Takxke yyacTre 00y4aronuxcsi B BHIIOIHEHUH
MIPOEKTHBIX M Y4eOHO-HCCIeI0BaTeIbCKUX paboT, TeMaTHKa KOTOPBIX ONpeNeNsIeTcsl yuuTeaeM Ha
OCHOBE UMEIOIINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

CogeprkaHue nporpamMmmbl, BbIIEIEHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYIapCTBEHHON
uroroBoi arrectanuu (I'NMA).

Tema 1. Buosorusi Kak Hayka

CoBpemenHast Ouonorusi — KoMIJIeKCHast Hayka. Kparkas uCTOpusl pa3BUTHS OMOJIOTHH.
buonornyeckue Hayku M u3ydaeMmble UMHU IpoOsiembl. DyHIaMeHTalbHblE, MNPUKIAJHBIE U
[IOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHue 61Moa0ruu B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
[Ipodeccuu, cesazannbie ¢ Ouonoruei. 3HaueHHWe OMOJIOTUU B MPAKTUYECKOW JeATeIbHOCTU
YEJIOBEKa: MEIUIIMHE, CEIbCKOM X035 MCTBE, TPOMBIIIUIEHHOCTH, OXPaHEe IPUPOIBI.

JleMoOHCTpaL U

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V. I'apseid,
I'. Menpnens, B. U. Bepuanckuii, U. I1. ITaBnos, . 1. Meunnkos, H. 1. Basunos, H.
B. Tumodee-Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabaune! u cxempl: «CBs3b OHMONOTMM € APYTUMH HayKaMu», «CucremMa OMOJOrMYecKHX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBbie cucTeMbl Kak TpeaMeT u3ydeHus 0nonoruu. CBOKWCTBA JKUBBIX CHUCTEM: €IHMHCTBO
XUMHUYECKOTO COCTABA, TUCKPETHOCTD U IIEJIOCTHOCTb, CJI0KHOCTD U YIOPSI0YEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CAMOOPraHU3alHs, CaMOBOCIIPOU3BEACHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U
pa3BUTHE.

YpOBHM OpraHu3aly  KUBBIX CHUCTEM: MOJEKYJISAPHBIA, KJIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHBIN, OMYIAIMOHHO-BUOBON, IKOCUCTEMHBIN (OHOT€OIEHOTUYECKUT ), OnOC(EpPHBIA.
[Iporeccrl, mpoucxosmue B )KUBBIX cucteMax. OCHOBHBIC MPU3HAKU KUBOTO. JKM3HB Kak opma
cyliecTBOBaHus Marepun. Hayku, n3ydaromniue >kMBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3alllH.



W3ydeHne KUBBIX cucTeM. MeToasl Ouonorudeckoid Hayku. HaOmromenwe, maMepeHwue,
AKCIIEPUMEHT, CUCTEMATH3alMsl, MeTaaHan3. [loHaTHE 0 3aBUCMMOM M HE3aBUCUMOUN NTEPEMEHHOM.
[InanupoBanue skcnepumenta. IlocranoBka u nposepka runore3. Hynesad runoresa. Ilonsatue
BBIOOpPKH U €€ MocToBepHOCTh. Pa3Opoc B Ouonorumueckux gaHHbIX. OIEHKa JOCTOBEPHOCTH
MOJIyYEHHBIX pPe3yJabTaToB. [IpuunHBI HCKaXEHHs pe3yiabTaToOB HSKcrepumeHTa. llonsTue
CTaTUCTUYECKOI'O TECTA.

JleMoOHCTpaLuu

Tabmuubl 1 cxembl: «OCHOBHBIE TPH3HAKK JKU3HW», «DBHOIOTHYECKHE CHUCTEMBD»,
«CBoOICTBA )XMBOW MaTepumn», «YPOBHU OPraHU3AIMHU KUBOU MPUPOJbI», «CTpOCHUE KMBOTHOM
KJIETKW», «TKaHU KUBOTHBIX», «CUCTEMBI OPraHOB YEIOBEYECKOr0 OpraHu3zMay, «buoreoueHos3»,
«buocdepay, «MeToabl U3ydeHUs KUBOH TPUPOJIBD».

Ob6opynoBanue: 1ab00paTopHOE 000PYIOBAHUE IS TIPOBEACHHS HAOIIOICHIHN, H3MEPECHHUI,
IKCIICPUMEHTOB.

HpaKTH‘leCKaH paﬁoTa «Hcnonap3oBanue pa3jInuIHbIX MCETOAOB IIPpU HU3YYCHHUU KUBBIX
CHUCTEM)).

Tema 3. Buogorus KjieTku

Knetka — cTpykTypHO-(QYyHKIIMOHAIbHAs €IUHMIA >KUBOTrO. McTopus OTKPBITHS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopusi (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE MOJIOKEHUS COBPEMEHHON KJIETOYHOU TEOPUHU.

MeToapl MOJIEKYJISAPHOH H  KJIETOYHOM OHOJOTHH: MHKpPOCKOIHUS, Xpomarorpadus,
anekTpodope3, METOJl  MEUEHbIX  aToMoB, auddepeHuaibHoe  IeHTpU(yTrUpOoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposannvlx Kiemok. DIEKTPOHHAs MHUKPOCKOIUSI.

Koundghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uzyuenue kiemox. JleMOHCTPaAIIUH
[loprpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lllneligen, P. Bupxos, K. M. bap.

Tabmunel U cxembl: «CBETOBOM MHMKPOCKOI», «DNEKTPOHHBIH MHUKpockom», «Mcropus
Pa3BUTHS METOI0B MUKPOCKOIIUI.

OO6opyoBaHKe: CBETOBOW MHKPOCKOI, MUKpOINpENnaparbl PAacTUTENbHBIX, >KMUBOTHBIX U
OaKTepHAIbHBIX KIIETOK.

IIpakTuyeckas padora «V3ydeHne METOJOB KIETOUHOH Oumonoruu (Xpomatorpadus,
anextpodopes, muddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH
XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpPO- U yJIBTPaMUKPOIIEMEHTEL. Bona u e€ poib

KaKk pAacTBOpPUTENS, peareHTa, y4acTHe B CTPYKTYpUPOBAaHUM KIETKH, TEIUIOPETYIISIIUN.
MunepanbHbI€ BellecTBa KJIETKH, UX Onosiornyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.



Oprannyeckue BeniecTBa KiIeTKd. buonornueckue noaumepsl. beiaku. AMUHOKUCIOTHBIN
cocrtaB 0enkoB. CTpyKTYypbl 6eNKOBOI1 MosieKkybl. [lepBuunas cTpykTypa Oenka, HenTHAHAs CBA3b.
Bropuunasi, TpernyHas, ueTBepTHuUHAs CTPYKTypbl. [lenmarypamus. CBoiicTBa  O€IKOB.
Knaccudukanms 6enkos. bruonornueckune GpyHkIuu 6enkoB. [lpuonui.

YrieBosbl. MoHOCaXapuIbl, TUCaXapHIbl, OJTUTOcaxapyabl U nmojucaxapuabl. OOmui miaH
CTpOCHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIIIEBOIOB. bruonorndyeckre GyHKIMH YTIIEBOIOB.

Jlunuae!. ['uapoduasHO-TUAPOPOOHBIE CBOIiCTBA. Knaccudukamnms JIUITUJIOB.
Tpurmunepunsl, Gochomunuabl, BOCKH, CTepouibl. buonornueckue QyHkmu aunuaoB. OOrme
CBOWCTBA OHMOJOTMYECKUX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTIPOHHUIIAEMOCTb.

Hyxneunnoseie kucnotel. [JHK u PHK. Ctpoenue HykiaeMHOBBIX KHCIOT. HyKIeoTHbI.
[Mpunun kommiementapuoctu. IlpaBmno Yapradda. Crpykrypa JHK — nBoiiHas crnmpains.
Mectonaxoxaenue u ouonorudeckue Gpynknuu JHK. Bunsr PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B mojekyine AT®. buonornueckue
¢byakun  AT®. BoccTaHoBlneHHbIE MEPEHOCYMKH, HX (QYHKIMM B KIeTKe. /[pyeue
HYKIe03uoOmpugocghamol (HTD). CexBeHMpPOBaHUE JHK. Memoowi 2EHOMUKU,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouonorusi: OMOXMMHUYECKHE W OMO(PHU3MUECKHE HCCIENOBAHMUSA COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYpBI OnoMoueKyi. Mooenupogsanue cmpykmypbul u (OYHKYUL OUOMONIEKY
u ux komniaekcos. Komnvtomepmwiii Ou3atiH u OpeanuyecKull CuHme3 OUOMONEKYL U UX HENPUPOOHBIX
AHAN0208.

JdeMoHcTpannn

Hoptpertst: JI. [onunr, x. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankimun, ®. Crurep, C.
[Ipy3unep.

ﬂI/IaF[!aMMBII «Pacnpez[eneHMe XUMHYCCKUX DJEMEHTOB B  HEKHBOM npupoac»,
«Pacnpez[eneHI/Ie XHUMHYECKHUX 3JIEMEHTOB B KUBOU pupoacH».

Tabmuubl u cxembl: «llepmoguueckass Tabiuna XMMHYECKHX 3J€MEHTOB», «CTpoeHue
MOJIEKYJbl BOAB», «BemecrBa B cocraBe OpraHu3MoB», «CTpOEHHE MOJEKYIbl Oelkay,
«CTpyKTypbl O€nKOBOH MOJNEKyIb», «CTpoeHHe MOJEeKyd YriaeBoJoB», «CTpOeHHE MOJIEKYII
munua0By», «HykiienHoBble KUCTOTH, «CTpoeHre MoIeKyabl AT,

O6opynoBaHue: XuMU4eckas mocyia 1 000py10BaHUE.

JlabopaTopnasi pabora «O6HapyxeHHEe OETKOB C ITOMOIIBIO KAUeCTBEHHBIX PEAKIIHI.

JladopaTopnasi pabdora «liccinenoBanne HYKIEMHOBBIX KHCIIOT, BBIICJICHHBIX U3 KIJIETOK
Pa3IUYHBIX OPTaHU3MOBY.



Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KJIETOK: dyKapuOTHYecKass U mpokapuotudeckas. CTpyKTypHO-(DYHKIIMOHAIBHBIC
00pa30BaHMsI KJICTKH.

Crpoenue npokapuotTuieckoi kiaetku. Kiierounas crenka 6akrepuii u apxeit. OcodenHocTi
CTPOEHUS reTepoTpoHON 1 aBTOTPOGHON MPOKAPHOTUUECKUX KIETOK. MEeCTO U poJib MPOKApHOT B
OuoIIeHO3aX.

Crpoenue u (pyHKIHOHHpPOBAHUE dyKapuoTHUecKor kieTku. [lnazmaTuueckas MmemOpaHa
(mna3manemma). CrpykTypa MmiIa3Matudeckol mMeMmOpanbl. TpaHCmopT  BellecTB  4depes
IUIa3MaTHYeCKyl0 MeMmOpaHy: mnaccuBHBIA (muddysus, oOneruénHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIM aKTUBHBIN TpaHcropt). Ilomymponuniaemocts MeMOpaHbl. Paborta
HATPUH-KAMEBOr0 Hacoca. DHIOMUTO3: MUHOUUTO3, (aronuro3. JKk3o1uro3. Kierounas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pPAaCTeHHI, rpuOoB.

[uronmnaszma. [lurozons. Lutockener. JBumxkenue murToruiazMbel. OpraHOMIbI KIIETKH.
OnHomeMOpaHHBIE OpraHOUAbl KIETKH: 3Hjpomiaazmarudeckas cerb (OIIC), anmapar [Noabmxw,
JM30COMBI, WX CTpoeHHe M (yHKIuH. B3auMOCBSI3b OZHOMEMOpPAaHHBIX OPTraHOWIOB KIIETKH.
CrtpoeHue TrpaHyIspHOTO peTuKyiayma. Mexanusm Hanpagnenus o6eikog ¢ OIIC. Cunres
pacTBopuMbIX  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [maakuil  (arpaHyssipHbIN)
SHJIOIIIA3MATHUECKU peTukyinyM. CekperopHas ¢yHKuus ammapara [ombmku. Moouguxayus
benxoe 6 annapame I onvoocu. Copmuposka benxoe ¢ annapame I 0160xcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyousn pactutenbsHbIX KieToK. Kirerounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOMIBI KJIETKH: MHUTOXOHIPHH, IUIACTUIBL. [Ipoucxoscoenue
mumoxouopuu u niacmuo. Cumbuocenes (K.C. Mepeoickosckuui, JI. Mapeynuc). Ctpoenue u
GYHKIIMM MHUTOXOHIpHHA W IUiacTui. [lepBUYHBIE, BTOPUYHBIE M CIIOKHBIC IUIACTH]IBI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XITOPOILIACTHI, XPOMOTLIACTHI, JISUKOTIACTHI BBICIIIUX PACTCHHI.

HemeMmOpannbie opranousl kinetku CTpoeHHe U (pyHKIHMHM HEMEMOpPaHHBIX OpPraHOUOB
KIeTku. Pubocomsel.  IIpomescymounvie  punamenmol. MUKpOPUIAMEHTBL.  AKmuHogble
Mukpoghunamenmol. MbllIEUHbIE KIETKH. AKMUHOGble KOMNOHEHMbl HEeMbIUEYHbIX KIemOK.
MuxkpotpyOouku. Knerounslii mentp. CTpoeHue U JBU)KEHHE IHKTYTUKOB UM PECHUYEK.
MuxkpoTtpyOouku nutoruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. Ob6onouka siipa, XpOMAaTUH, KapuoOIUIa3Ma, SIAPBIIIKHA, UX CTPOEHUE U (YHKIIUH.
SnepHslii OenkoBbIif MaTpukc. [IpocTpaHCTBEHHOE pacIoNoXeHUE XPOMOCOM B HHTEP(HA3HOM sIIpeE.

Dyxpomamun u 2cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHou 000104KU 8
mumose. Hoepmwiti mpancnopm.

Knerounsle  BkmoueHus.  CpaBHUTENbHAs ~ XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTenbHOM, JKUBOTHOH, TPUOHOIN).

JleMoOHCTpaL UK

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



Tabmuirel u cxeMbl: «CTPOCHHE 3YKAPHOTHIECKON KIETKI, «CTpOSHUE )KUBOTHOM KIECTKU,
«CTpoeHue pacTUTENIbHON KIETKu», «CTpoeHuEe MUTOXOHApUN», «SAapo», «CTpoeHue
MIPOKAPUOTUYECKOM KIETKH.

O6ODVZ[OB3HPIC: CBETOBOM MHKPOCKOII, MHKpPOIpPEIaparbl paCTUTCIbHBIX, XWBOTHBIX
KJICTOK, MUKpOIIPpEIiapaThbl 6aKTepI/IaHBHHX KJICTOK.

Jlaboparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PA3TMUYHBIX OPTAaHU3MOBY.
IIpakTuyeckasi padora «l3yueHue CBONCTB KJIIETOYHOU MEMOpaHBI.

Jladboparopnasi padora «lccienoBanue miazmoiinza U JCIIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX.

IIpakTuyeckas padora «/3yueHue ABUKEHUS IUTOIIA3MBI B PACTUTEIIBHBIX KICTKAX.
Tema 6. O0MeH BeliecTB U NpeBpallleHNe JHEPTUH B KJIeTKe

AccuMUISIIIUS U TUCCUMUIISALINS — JIBE CTOPOHBI MeTa0on3Ma. Tunbsl 0OMeHa BEIIECTB:
aBTOTPOGHBIN U reTepoTpoHBIA. YyacTue KUCIopoaa B 0OMEHHBIX Ipoleccax. JHepreTH4eckoe
obecrieyeHne kieTku: npespamenue AT® B oOMeHHBIX mpoueccax. @epMeHTaTUBHBIN XapakTep
peakiuii KIeToyHoro meradbonausma. GepMeHThI, X CTPOCHUE, CBOMCTBA U MEXAHU3M JCHCTBUS.
Kodepmentsl. Otanuus pepMEHTOB OT HEOPraHMYECKUX KaTaau3aTOpoB. belku-akTuBaTOpBl U
OeIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATHBHBIX PEAKIINI OT pa3IMyHbIX (DaKTOPOB.

[lepBUuHBIIl CHHTE3 OpraHUYECKHX BemlecTB B KieTke. DorocuHTes. AHOKCUceHHbIll U
oKcueenuvlll  pomocunmes y obaxmepuu. Ceemocodupaiowue nueMenmvl U  NUSMEHMb
peakyuonnozo yenmpa. Poib XJ10pornacToB B rporecce potocuHTe3a. CBeToBast U TeMHOBas (a3bl.
@omoovixanue, Cs, Co u CAM-munvi ¢pomocunmesa. IlponykTuBHOCTH (oTOCHHTE3a. BiusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh POoTOCHMHTE3a. 3HAUeHHE (POTOCUHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHn3MoB-XeMOCUHTETUKOB: HUTPUPUIUPYIOIIE OaKTepuH,
xKene300aKkTepru, cepoOaKTeprH, BOIOPOIHbIE OaKTepun. 3HaU€HHE XeMOCHHTE3a.

AnHaspoOHble opranu3mbsl. Bunsl 6poxkenus. IIpogyKkTsl OpoKeHUS M WX HCIHOJIb30BAHUE
4yeloBeKOM. AHa3poOHble MMKPOOPraHM3Mbl KaK OOBEKTbl OMOTEXHOJIOTMM U BO30YAWUTENH
Oose3Hen.

AspoOHBIE OpraHU3MBlL. JTambl HHEPreThyeckoro oodmeHa. [loATOTOBUTENBHBIA ATaIl.
['mukonn3 — 6ECKUCIOPOAHOE paCHIeTNIEHUE TIIOKO3HI.

Buonornueckoe okucieHue, WM KJIETOYHOE JibIxaHue. Poib MUTOXOHIIpUH B Ipoleccax
Oouonorndyeckoro oxucieHus. llukmudeckne peakmun. OkuciauTenbHOE (GOoChHOpPHUITHPOBAHUE.
Duepeus membpannozo epaduenma npomonos. Cunmez ATD: paboma npomonnou ATD-cunma3sol.
[IpeumymiectBa a’poOHOr0 MyTH OOMEHa BEHIECTB IMepe] aHadpOOHBIM. DPPEKTUBHOCTD
SHEPreTUYecKoro oOMeHa.



JleMoHCcCTpauMu

[optpetsr: [Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuer u cxembl: «®DoTtocuHTe3», «JHepreTudeckuit oOMen», «bmocuHTe3 OemKay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOII, 000pYJOBaHHE AJIsl IPUTOTOBJICHUS IIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JladopaTopnasi padora «/3ydyeHue KaTaTUTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha IpUMEPE
amMuIa3bl WIK KaTajaasbl)».

JlaboparopHnas padora «/3ydeHue GepMEHTATUBHOTO PACIICIUICHHS IEPOKCHIA BOAOPOIa
B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE Mpo1ieccoB (POTOCHHTE3A M XEMOCUHTE3a».
JlabopaTopnasi pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U ABIXAHUSD.

Tema 7. HaciiencrBennasi uHgopManus U peaju3amnus eé B KJIeTKe

Peaknnn mMatpuuHoro cuHresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peannsanums HacnencTBeHHOM uHpopMmauuu. ['eHeTHMYecKuil KoJ, ero CBOMCTBA.
Tpanckpunuus — Marpuunelii cuaTe3 PHK. IlpuHumnsl TpaHCKpUNIMHM: KOMIUIEMEHTApHOCTD,
aHTUIAPAJUIENIBHOCTb, acCUMMeETpUYHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
xknemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranel. Yuactue TpaHcnopTHbix PHK B OmocunTese Oenka. YcimoBus
o6uocunTe3a 6enka. Konupoanue aMuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Cospemennvie npedcmasnenusi o cmpoenuu cenos. OpraHusanus reHoMa y MpOKapuoT U
syKapuoT. Perynsius akTUBHOCTH T€HOB y npokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano).
MonekynapHuvle MmexaHu3Mul IKCnpeccuu 2eHos y aykapuom. Pons xpomamuna 6 pecynayuu pabomol
2enog. Perymsinns 0OMEHHBIX TpolieccoB B KieTke. KierouHslii romeocTas.

Bupycsl — HekieTouHble (pOpMBI )KU3HU U OOMUraTHbIE mapa3uThl. CTpoeHHe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn [[HK-cooepacawux eupycos,
PHK-cooeporcawux eupycos, bakmepuoghazos. Obpammnas mpanckpunyus, peeepmasa, unmezpasd.

BupycHbie 3a0o5eBanus yenoBeka, KUBOTHbBIX, pacteHuit. CITNJ[, COVID-19, counansHbie
1 MEIUIIMHCKHE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz donvuiux maccugos («bigdata») cmpykmypHvix
ouonoeuueckux oanuvix. Hanomexunonocuu ¢ ouonocuu u meduyune. Ilpoepammupyemvie ynkyuu

benxos. Cnocobwr docmasku nekapcms. JleMoHCTpauun



[Moptpetsr: H. K. Konbuos, /1. 1. iBaHoBCKui.

Tabmumelr  u  cxembl: «buocuHTe3 Oenka», «['eHeTmdeckuii kom», «Bupych»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. JKu3HeHHBIN UK KJICTKH

Knerounsii 1mukn, ero mepuoisl u perynsiuus. Murepdaza u muto3. OcoOeHHOCTH
MpoILIeccoB, MpoTekaronmx B uHTEepdasze. [loaroroBka KIeTKu K AeieHHO. [IpecHHTeTHYeCKHii
(IOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUM (IPEMUTOTHYECKUN) IEpUOJIbI
nHTEep(DAa3HI.

Marpuunsnii  cunres JHK -  permmmkanms.  [IpuHnmnsr  permmmkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IIOJIyKOHCEPBATUBHBI  CHHTE3, AaHTHUIAPAJUICIBHOCTb.  MexaHusm
perunkanuu JTHK. Xpomocomel. Ctpoenue xpomocom. Tesnomeps! u TenoMepasa. XpoOMOCOMHBIN
HA0Op KJIETKM — KapHOTHI. JIUIIOMTHBIA W rarmionJHblii HAaOOphl XpOoMOCcOM. [ 'oMoJIOTHYHBIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Henenne kinetku — MuTo3. CTaliu MUTO3a U TPOUCXOSIINE B HUX MPOLIECCHI. TUITBI MUTO3A.
Kapuokunes u uutoknnes. buojornyeckoe 3HaYeHUE MUTO3a.

Per yiAanua MUTOTHYCECKOI'O HHKJIa KIICTKH. HporpaMMpreMa;I KJIeTOYHass THuOeap —
aIIoITo3.

Knerouynoe simpo, XpoMOocoMbl, (QyHKIMOHANBHAs TeHOMHKA. Mexanusmuvl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubenru knemox. «Llugposas knemka» — buoungopmamuyecxkue
Mooenu YYHKYUOHUPOBAHUS KIEeMKU.

JleMoOHCTpaL U

Tabmumpl 1 cxeMmbl: «OKU3HEHHBIM UK KIETKH», «Murtosy, «CTpoeHHne XpoMOCOM),
«Penmukanms [JJTHK».

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIETKaX KOpeIIKa
JTYKa».

JlabopaTopnasi padora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopnasi pabdora «HabmoneHue MuUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyka (Ha
TOTOBBIX MUKpPOIIperapaTax ).



Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

Buonornueckoe  pazHooOpasue  opranu3moB.  OJHOKIETOYHBIE,  KOJIOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHMS U >KU3HENEATEIbHOCTU OJAHOKIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJAHOKJIETOYHbIE I'PUObI, OJTHOKJIETOYHBIE BOJOPOCIH, Apyrue npoTuctsl. KosoHuanbHble
OpPraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPraHOB.
OpranusMm kak exuHoe nenoe. ['omeocras.

Tkanu pacrenuidl. Tunbsl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHasi, IOKPOBHa,
IIPOBOJIAIIAsA, OCHOBHasl, MexaHudeckas. OCOOCHHOCTH CTpOEHMs, (QYHKIMHA U PacIOOKEHHs
TKaHEH B OpraHax pacTECHUM.

TkaHU )XMBOTHBIX U YEJIOBEKA. THIIhI )KUBOTHBIX TKAHCH: OIIUTCIIMAIbHAaA, COCAMHUTCIIbHAsA,
MbIIICYHAA, HCPBHAA. Ocob0eHHOCTH CTPOCHHUA, (bYHKI_II/Iﬁ U pacCloOJIOKCHUA TKaHEH B opraHax
JKHMBOTHBIX U YCJIOBCKA.

Opranbl. BereratuBHble U reHepaTUBHbIE OpTraHbl pacTeHU. OpraHbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHoOB U CUCTEM OPI'aHOB.

Ornopa tena opranuzmoB. Kapkac pactennii. CkeneTsl OJHOKIECTOUYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIl 1 BHyTpeHHMI ckeneT. CTPOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBmkeHHe OpraHum3MoB. JIBIDKCHHE OJHOKJICTOYHBIX OPTraHU3MOB: aMEOOHIHOE,
KT'YTHUKOBOC, pCCHUYHOC. I[BI/I)KCHI/IC MHOI'OKJICTOYHBIX paCTeHHﬁI TPONU3MbI 1 HACTHUHU. I[BI/DKGHI/IC
MHOTOKJIETOYHBIX )KMBOTHBIX M YeJIOBEKa: MbIlIe4Has cucrema. Peduexc. CkeaeTHbIE MBIIIIBI U KX
pa0ora.

[Tutanue OpraHHu3MOB. ITornomexnue BOJbI, YIJICKHCIIOTO I'ada U MHUHCPAJIbHBIX BCIICCTB
PaCTCHUSAMMU. IIutanme KUBOTHBIX. BHy’I’pI/IHOHOCTHOG U  BHYTPHUKIICTOYHOC NHIICBApPCHUC.
IIutanne MO3BOHOYHBIX KUBOTHBIX. OT)ICJ'ILI MUIICBAPUTCIIBHOI'O TpAaKTa. HI/IH_[eBapI/ITeJ'ILHI)IC
KEJIC3BbI. HI/IHIGBapI/ITCJ'IBHaﬂ CHUCTEMA YCIIOBCKA.

Hpixanue opranu3moB. Jlpixanue pactenuil. Jlpixanue skuBoTHBIX. [udysust razos yepes
MOBEpPXHOCTh KieTku. KokHoe nbixanue. [[pixarenpHas moBepxHOCTh. KabepHoe u JErouyHoe
JpIxaHue. JIpIxaHue 03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTeabHas CHUCTEMa 4YeJoBeKa. MeXaHM3M BEHTUJISALIMU
NETKUX y NTUI ¥ MIIEKOMTUTAIOMIHNX. Perynsanus npixanus. J{pixaTenbHbie 00bEMBI.

TpaHcOpT BEIIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI pPAaCTEHUU. TpaHCIOPT
BEILIECTB y )XKMBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHOCHas! crcTemMa MO3BOHOYHBIX
KUBOTHBIX M uesnoBeka. Cepile, KpPOBEHOCHBIE COCYABbl W KpoBb. Kpyrum kKpoBooOparieHwus.
DBOIOIMOHHBIE YCIOKHEHHS CTPOCHUS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa
cep/ia u €€ peryssius.

Beinenenne y opraHusMoB. Beinenenue y pacrteHmil. BeineneHne 'y KUBOTHBIX.
Coxparutenpable Bakyonu. Opransl BelaeneHus. GuibTpanus, cCeKpenus 1 00paTHOE BCachbIBaHHUE



KaK MEXaHHU3Mbl paboTbl OpraHoB BbIgeneHUS. CBs3b TOJOCTH Tella C KPOBEHOCHOM H
BBIJICTIUTEIBHON CcHCTeMaMy. BpineneHne y MO3BOHOYHBIX JKMBOTHBIX W dYeloBeka. lloukw.
Crpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHue MOUH y YETOBEKA.

3amura y opraHu3MOB. 3aluTa y OJHOKIETOYHBIX Oprannu3MoB. Criopbl OaKTepuid U LUCTHI
NpOCTEUIINUX. 3alluTa Yy MHOTOKJIETOYHbIX pacteHud. Kyrtukyma. CpeacTBa MMacCMBHOW U
XUMHUYECKOU 3a1UThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X MPOU3BOJIHBIE. 3alIUTa OpraHu3Ma
or Oone3Heil. MMmmyHHas cucrema uenoBeka. KieTOUHBIE M TI'yMOpajabHbI HMMYHUTET.
Bpoxaéansiii 1 mpuoOpeTeéHHbIi crienuuaeckuii UIMMYHUTET. Teopusi KIIOHATBHO-CEIICKTUBHOTO
nmmynurera (I1. Opnux, @. M. bepner, C. Tonerasa). BocniasintenbHble OTBETH OpraHu3MoB. Poib
BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3200JI€BaHU.

Paznpaxumocts W perynsiudst 'y OpraHu3moB. Pa3gpaXuMocTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. PazgpaxuMocTs U peryisinus y pacteHuid. PocTtoBble BemiecTtsa U HX
3Ha4YCHHUE.

HepsHnas cuctema u peduiekropHas peryisinus y )KHUBOTHBIX. HepBHast cuctema u e€ OTebl.
OBOJIOIIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX. OTIEIIBI FOJIOBHOI'O MO3Ta
II03BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. bezycioBHble U yCIOBHBIE pedIeKChl.

['ymopanbHasi perynsuuss M SHIOKPHUHHAs CHUCTEMa >XKMBOTHBIX M 4ejoBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HX TOpPMOHBL. JIeHCTBHE TOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucrema.

JdeMoHcTpannmn
[Moptpet: NU. I1. [TaBnos..

Tabmuiel 1 cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOYHBIE BOAOPOCIH,
«baktepuny, «IIpocreitmmey, «Opraisl IBETKOBBIX paCTeHHI», «CUCTEMBI OPTaHOB TO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHune HaceKoMmbIx», «TkaHu pacteHuit», «KopHeBbIE CHCTEMBI,
«Ctpoenue ctebisn», «CTpoeHue TUCTOBOM MIACTUHKNY, « TKaHU )KUBOTHBIX», «CKEJIET YeI0BEeKay,
«[TumeBapurenpHas cucrtema», «KpoBeHocHas cucremay, «/lpixarenbHas cuctema», «HepBHas
cucrema», «Koxa», «Mplmeunas cucrema», «BppienutenbHas cucrema», «IHIOKPUHHAS
cucremMay, «CTpOCHI/Ie MBIIIITBI», «I/IMMYHI/ITCT», «KI/IIHG‘-IHOHOJ'IOCTHBIG», ((CXCMa IINTAaHUA
pactenuii», «KpoBeHOCHbBIE CHCTEMBI TO3BOHOYHBIX )KHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHHe
IaHapun», «BHyTpeHHee cTpoeHme OKIeBOTro 4epBsi», «HepBHas cuctema peio», «Heppras
cucreMa JATYIIKW, <<HepBHa$[ cucreMa HpCCMI)IKaIOHII/IXCSI», <<HepBHa${ cucreMa IITuI, «HepBHafI
CUCTeMa MJICKOTIMTAINX», «HepBHas cucrema deoBekay, «Pediaexcey.

OOGopynoBaHue: CBETOBOM MHUKPOCKOII, MHUKPOIpPENaparhl OJHOKJIETOYHBIX OPTraHU3MOB,
MHUKpOIpenapaTsl TKaHeil, paKOBUHBI MOJUIFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, JKHUBbBIE
AK3EMIUISIPhI KOMHATHBIX PAaCTeHUM, TepOapuy PaCcTeHHI pa3HBIX OTJIEJIOB, BIAXKHBIC TpPETapaThl
’KHBOTHBIX, CKEJIETHI ITO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHLIX JKMBOTHBIX, CKEJIET YEIOBEKA,
o0opynoBaHue IS AEMOHCTPAIUY MTOYBEHHOTO M BO3YITHOTO MUTAHUS PACTEHUH, PaCIICIUICHUS
KpaxMajna U OelKoB ToJ JeicTBHEM (DEepMEHTOB, 00OpPYIOBaHKE JJIS JEMOHCTPAIUH OIBITOB IO
W3MEPEHUIO JKU3HEHHOM EMKOCTU JIETKUX, MEXaHu3Ma JbIXaTelIbHBIX JIBUJKEHHUM, MOJIEIN
TOJIOBHOTO MO3Ta Pa3TMYHBIX )KUBOTHBIX.




JlabopaTopHas padora «/3yueHue TkaHel pacTeHUIN.
JlaboparopHasi padora «/3yueHre TKaHel JKUBOTHBIX.
Jlaboparopnasi padora «/3yueHrue opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. PazamHoOXXeHue u passuTne opraHU3ImMos

DopMbl pa3MHOKEHUSI OPTaHU3MOB: 0ecIionoe (BKJIIoUYas BEreTaTUBHOE) U MOJ0BOe. Buibl
0ecIoI0oro pa3MHOKEHUS: TTIOYKOBAHUE, CIIOPYIISANHS, (PparMeHTaIusl, KIIOHUPOBaHUE.

[TooBoe pa3mHoxenue. llomoBwle kineTkw, win ramersl. Meio3. Craaun Meio3a.
[ToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buosiormdeckuii cMbICi Meii03a M MOJIOBOIO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[TpenzapoapimeBoe pa3BuTHE. I'ameTorenes y »kuBoTHBIX. [lonoBsie sxene3sl. OOpa3oBanue
U Pa3BUTHE NOJIOBBIX KJIEeTOK. CriepMaTorenes u ooreHes. CTpOeHHE MOJIOBBIX KIIETOK.

Om1010TBOpEHNE U SMOPHOHAIBHOE PAa3BUTHE )KUBOTHBIX. CIIOCOOBI OMJIO0TBOPEHMSL:
Hapy>KHOe, BHyTpeHHee. [lapTreHnorenes.

WNuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAyKa O Pa3BUTUHU
opranusMoB. Mopgoecenez — o0Ha u3 enasuvix npodiem smopuonocuu. Konyenyus mopgpozenos u
mooenu mopgoeenesa. Ctanuu >MOpuoreHe3a *KUBOTHBIX (HAa IpumMepe JArymku). JpoOnenue.
Tunsl apobnenus. [emepmunuposannoe u neoepmunuposannoe opoobnenue. bracmyna, munsi
onacmyn. OcoOeHHOCTU JPOOICHHS] MIIEKOMMTAIONIUX. 3apOJBIIIEBbIe JTUCTKH (racTpyssius).
3akiaZKka OpPraHOB MW TKaHEW W3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiMsiHUE 4YacTei
Pa3BUBAIOMIETOCS 3apO/IbIIa (SMOPHOHANBHAS HHIYKINA). 3aKJIaIKa TUIaHA CTPOCHHUS KUBOTHOTO
KaK pe3ysibTaT MepapXUYeCKUX B3aMMOJCHCTBHUI IeHOB. BiusHue Ha >MOpHOHAIBHOE pa3BUTHE
pa3UYHBIX (PaKTOPOB OKPY>KAIOLIEH CPEIBI.

Poct u pa3zsurtue xxuBoTHbIX. [TocTamOpronanbHblii nepuoa. [lpsMoe u HenpsiMoe pa3BUTHE.
PazButue ¢ meramopdo3oM y O€ClO3BOHOYHBIX M IO3BOHOYHBIX >KMBOTHBIX. buonormueckoe
3HAQYEHHUE IPSAMOIO M HENPSAMOIO DPAa3BUTHs, UX pPACHpPOCTpPaHEHHE B Ipupone. Tumsl pocra
KUBOTHBIX. PAKTOPbI PEryJsIIMM pOCTa XUBOTHBIX M yesnoBeka. CTaguu moCcTIMOPHOHAIBHOTO
pa3BUTHA Yy XKMBOTHBIX M uesoBeka. [leproasl oHTOreHesa yenoBeka. CTapeHHE M CMEpPTh Kak
OMOJIOTrMYECKHE MTPOLIECCHI.

Pasmuoxenue u pazsurue pacrenuil. ['ameroput u cnopodur. Meiio3 B )KU3HEHHOM ITUKIIE
pactenuii. O6pazoBaHue Crop B mpoiecce Meio3a. ['amerorenes y pacrennii. Omio0TBOpEHUE U
pa3BUTHE pACTUTEIBHBIX OpPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHHE Yy IIBETKOBBIX PAaCTEHHUH.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peTyJIsLUN OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JleMoHCTpanun

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

Tabmuipl u cxembl: «BereraTnBHOE pa3zMHOXKeHUEY, « TUTIBI 6ECIIOIOr0 Pa3MHOKEHUS,




«Pa3MHOXkEHHE XIIaMUIOMOHAbI», «Pa3MHOKEHNE 3BIVIEHBIY, «Pa3zMHOKeEHNE TUAPBDY, «Meno3y,
«Xpomocombl», «I'amerorenes», «CTpoeHue SULEKIECTKH U criepMaro3onaay, «OCHOBHbIE CTaIun
OHTOreHe3a», «lIpsmoe u HenpsAMoe pazButuey, «Pa3purre Malckoro xyka», «Pa3Burue capaHnumy,
«Pa3Butne nArymkun», «/IBoiiHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHHe ceMsiH
OJIHOJIONIbHBIX W JIBYJIOJBHBIX PACTCHUNY, «OKU3HEHHBIN IIUKJI MOPCKOW KanmycThl», «KU3HEHHbIN
LMK MXay, « KU3HEHHBIN [IUKII MAaOPOTHUKAY, « KM3HEHHBIN IIUKJI COCHBI».

OO6opyioBaHKe: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl SULIEKJIETOK U CIIEpMAaTO30UI0B,
Mojienb «L{uKIT pa3BUTHUSA JIATYILIKHY.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTPENapaTaxy.
IIpakTuyeckas padora «BpisiBlIeHHE TPU3HAKOB CXOJICTBA 3aPOABIIICH MO3BOHOYHBIX
KUBOTHBIX». JIabopaTopHasi padora «CTpoeHHE OpraHOB Pa3MHOKEHHS BBICIIUX PACTEHUI.

Tema 11. 'eHeTuka — HAyKa 0 HACJI€ICTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

HcTopust cTaHOBJIEHUS U pa3BUTHSI TEHETUKU Kak Hayku. Padotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX YUEHBIX B pa3BuTuu reHetuku. Padotsl H. K. Komnbiosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®unmunuenko, H. B.
TumodeeaPecoBckoro.

OCHOBHBIC T€HETUUECKHE MOHATHS U CUMBOJEI. | OMOJIOTMUHBIE XPOMOCOMBI, aJlJICIIbHBIC
I'CHbI, AJIbBTCPHATUBHBLIC IIPU3HAKH, I[OMI/IHaHTHHﬁ u peueccuBan?I IIpU3HAK, TOMO3HUI0TA,

rerepo3urora, 4ucras JIMHHA, FI/I6pI/II[BI, I'CHOTMUII, (beHOTI/IH. OCHOBHBIE MCTOAblI TI'CHCTHUKU:
l"H6pHI[OJ'IOl"H‘l6CKPII>i, HHTOHOFquCKHﬁ, MOJ'IeKy.]'IHpHO'l"CHeTI/I‘leCKI/Iﬁ.

JdeMoHcTpannn

Hoptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Peconckuii.

Ta6n1/1u},1 " CXCMBbI: ((MCTOZ[I)I T'CHCTUKHNY, «CxeMbl CKpCUIMBAHUSA.

JlabopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. [1epBblit 3akoH MeHAemns — 3aKOH eIMHO00pa3usi THOPUIIOB
nepBoro nokoJjienus. [IpaBuino nomuHUpoBaHus. Bropoil 3akoH MeHaenss — 3aK0H pacuIeIIeHUst
npu3HaKoB. [uTonornueckre 0CHOBHI MOHOTHOPHUIHOTO CKPEIIMBaHUs. | UTIOTE3a YUCTOTHI TaMeT.

AHanuzupytoiiee ckpeniuBanue. [IpomexyTounblil xapakTep HaclneaoBaHus. Paciernienue
IIPU3HAKOB IIPY HEMOJHOM JOMUHHUPOBAHHH.

I[I/Il" I/I6pI/II[HOe CKpCHIUBAaHUC. TpCTI/Iﬁ 3aKOH MCHI[CJI}I — 3aKOH HE3aBHCHMOI'O
HAaCJICOAOBaHMWs ITPU3HAKOB. HI/ITOJ’IOI‘I/I‘IeCKI/Ie OCHOBBI JII/IFI/I6pI/I)IHOFO CKpCHIIMBaHMs.



CuernneHnoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe HacaeI0BaHue
TE€HOB, HAPYIIECHUE CLETUVICHU MEXIY FT€HaMi. XPOMOCOMHAas TE€OpHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBII MEXAHHU3M ONPEIENICHUs I0JIa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M Te€TepOraMeTHBIM IIOJI. ['eHeTnueckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CHEIICHHBIX € IIOJOM.

I'enorun kak uenoctHas cucrema. [lneldoTponus — MHOXKECTBEHHOE JCHCTBUE TI€Ha.
MHOK€eCTBEHHbI aJIenu3M. B3auMOJelCTBUE HEAUIENbHBIX T'€HOB. KOMIUIEMEHTApHOCTD.
Onucrtas. [lonumepusi.

I'eneTnmueckuit KOHTPOJIb pPa3BUTHA paCTeHI/Iﬁ, JKHUBOTHBIX M YCJIOBCKa, a TaK¥Xe
(bI/I3I/IOJIOFI/I‘-IeCKI/IX IponeccoB, MOBCACHNUA U KOTHUTUBHBIX (byHKI_II/Iﬁ I'eHeTnyeckre MeXaHU3MBI
CI/IMGI/IOFeHeSa, MCXaHU3MbI BSaHMOHeﬁCTBHH «XO35HMH — IMapasuT» U «XO3JIUH — MI/IKpO6I/IOM».
I'eneTnyeckue acHeKTHI KOHTPOJIST U U3MCHCHUA HaCHeHCTBCHHOfI I/IH(l)OpMaI_II/II/I B IIOKOJICHHSX
KJICTOK U OpPraHU3MOB.

JleMoHCcTpaLUU

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

Tabmuubl u cxembl: «llepBbiii 1 BTOpo 3akoHbI Menaens», «Tperuit 3akoH Mennemnsy,
«AHanusupymplee ckpemusanue», «HenonHnoe noMmuHupoBaHue», «CLEIIEHHOE HacledOBaHUE
MIPU3HAKOB y Ipo3o¢uibl», «l'eHeTnka nonay, «Kapuotun yenosekay, «Kapuortun apo3opuiiby,
«Kapuorun ntuue», « MHOKECTBEHHbBIN AJIENU3M», «B3anmMoneiicTBHE reHOBY.

OO6opynoBaHue: MOjENb JUIsl IEMOHCTPALlMU 3aKOHOB €IMHO00pa3usi TMOPUIOB MEPBOrO
IIOKOJICHUSI W pacIlEIUIeHUs] NPU3HAKOB, MOJENb IS JAEMOHCTPALlUM 3aKOHA HE3aBUCUMOTO
HaCJIEIOBaHMs MPU3HAKOB, MOJAEID JUISl JEMOHCTPALMM CLEIUIEHHOTO HAaCJIEJOBaHMs ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKponpenapart: «/po3odpunay.

IMpakTuueckasi padora «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEUIMBAHUS Y
IPpO30(UITBD».

IIpakTuyeckas padora «/3ydueHue pe3ynbTaTOB JUTHOPUAHOTO CKPEIIMBAHUS Y
JPO30(PUITBI».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl npu ¢opmupoBaHuu (eHoruna. M3MeHUMBOCTH
npu3HakoB. KayecTBeHHbIE W KOJMYECTBEHHbIE  NpPU3HAKU. Buabl  M3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

MoudukaonHas U3MEeHYUBOCTb. Ponb cpenbl B (hopMupoBaHMHM MOJIUGBHUKAIIMOHHON
n3MeHunBocTd. Hopma peaknmu mnpusHaka. BapuanuoHHBIM pan W BapuanuMoHHas kpusas (B.
Noranncen). CoiicTBa MOIU(DUKAIIMOHHON H3MEHUYHUBOCTH.

I'enoTunuuyeckass wn3MeHUYMBOCTHL. (CBONMCTBA T'€HOTHUIIMYECKONM W3MEHUYMBOCTH. BHALI
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.



KomOuHaTuBHasT M3MEHUYMBOCTh. Mel03 U IMOJIOBOM MpOIlecC — OCHOBa KOMOWHATHBHOMN
MU3MEHYHUBOCTH. POJIb KOMOMHATHBHON N3MEHYHMBOCTHU B CO3/1aHUU T€HETUYECKOIO Pa3HOOOpas3us B
nmpenaenaax OJQHOIO BUAA.

MyTtanmonHass W3MEHUYMBOCTb. Buabl MyTalnuii: TeHHbIE, XPOMOCOMHbBIC, T'€HOMHBIE.
CroHTaHHble W UWHAYIUPOBAHHBIE MYyTalMHU. SlaepHble M IUTOIUIA3MaTHYECKUE MYTallUH.
ComaTnueckue 1 nmojoBbie MyTaiuu. [IpuunHbl BOSHUKHOBEHHS MyTalluii. MyTareHsl U UX BIUSTHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKUX PsIOB B
HacneAacTBeHHOM — w3MmeHumBoctu  (H.M.  BaBunoB). BueszmepHas  M3MEHYMBOCTH M
HACJIEICTBEHHOCTb.

Onueenemuxa u ONUCEHOMUKA, POJIb ONUCEHEMUUECKUX cﬁakmopoe 6 HACIe008aHUU U

UBMEHYUBOCIU (heHOMUNUYECKUX NPUSHAKOS Y Op2aHu3Mos. JleMOHCTpanuu
Iloprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.
Tabmuubl w cxembl: «Buuel u3MeHUHMBOCTHY, «Moau(uKannoHHAsS HW3MEHYHBOCTHY,

«KomOnHaTUBHAsS M3MEHUHUBOCTHY, «Meio3y, «OmiogoTBopeHue», «I'eHeTnueckue 3a001eBaHus
YyenoBeKay, « Buabl MyTanuii».

OO0opynoBaHue: >KUBbIE U TepOapHBIE SK3EMIUIIPhl KOMHATHBIX PACTEHUU, PHUCYHKU
(dboTorpadun) >KMBOTHBIX C PA3TMUYHBIMU BUJIAMUA U3MEHYUBOCTH.

Jladopatopnasi paGora «lccrmemoBaHue — 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
n3MeHYnBOCTH. [locTpoeHne BaprallmOHHOTO psijia U BapUALMOHHOU KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOIpENapaTax)».

Tema 14. 'eHeTHKA 4YeJ0BeKAa

Kapuotun uenoBeka. MexayHapoaHas NporpamMma HCCIIEIOBAaHUS TE€HOMa 4YeJIOBEKa.
MeToapl M3y4eHHUS] TEHETHKH YelIOBEKa: TeHEallOTMYeCKUi, OIM3HEIOBBIN, IIMTOTCHETUYECKH,
MOMYJISIIIMOHHO-CTATUCTUYECKUH, MOJEKYJsIpHO-TeHeTHYeckuil. COBpeMEHHOE oOmpe/eecHue
TE€HOTHMA: TOJHOTEHOMHOE CEKBEHMPOBAaHUE, T€HOTHIMPOBAHHME, B TOM YHCIE C IOMOIIBIO
[MI[Pananmu3a. HacnencrtBenHsie 3a0osieBaHusi 4YelioBeKa. ['€HHbIE W XPOMOCOMHBIE OOJIE3HU
yeloBeka. bone3Hu ¢ HacleICTBEHHOW TMPEeapacloioKeHHOCThIO. 3HAUYE€HHWE MEIUIIMHCKOMN
TEeHETUKH B TPEJOTBPANICHHMM W JIEYEHUHM TEHETHYECKHX 3a0oJeBaHWil yenoBeka. Menuko-
TCHCTUYCCKOC KOHCYJIbTUPOBAHUEC. CtBonoBble KJIETKU. lloHSITHE «I€HETHUECKOTO rpysan».
DTUYECKUE acTeKThl UCCIEA0BAaHNUN B 00JIaCTH PEIaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (I)aKTopBI MOBBIIICHHOM YYBCTBUTCIIbHOCTU YCJIIOBCKA K (I)I/IBI/I‘-ICCKOMy u

XUMHUYCCKOMY  3arpsA3HCHUIO Oprmanmeﬁ CpCabl. I'enetnueckas mpeaApacIIoJIOKCHHOCTb
YCJIOBCKaA K IMaTOJIOTHUAM.

JleMoOHCTpaL UK

Tabauibl U CXEMBI: ((KapI/IOTI/IH YCJIO0BCKa», «MeToabl HU3YUCHUS TCHCTUKHU YCIIOBCKA»,
«"eneTnyeckue 3a00ICBaHUS YEIOBEKAY.




IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M CeleKUMs. 3apoXkACHUE CEIeKUMU U JoMectukauuu. Ydenue H. .
Baguiosa o LleHTpax npoucX0oxkIeHUs] 1 MHOT0oOpa3us KyJbTypHBIX pacTeHuil. Poib cenexkiuu B
CO3/1aHUU COPTOB PACTEHUH M MOpPoA KUBOTHHIX. CopT, Mopoja, mMTaMM. 3aKOH T'OMOJIOTHYECKUX
psn0oB B HaciencTBeHHOM u3MeHuuBoctu H. M. BaBunoBa, ero 3HayeHue i CEIEKLIMOHHON
paboTHI.

MeTonpl CeneKIMoHHON padoThl. MICKyCcCTBEHHBINM OTOOP: MAacCOBBIN M MHIMBUTYaJIbHBIN.
Oranbl KOMOWHAIMOHHOHN ceneknuu. VchbITaHWe MPOU3BOIUTENCH MO MOTOMCTBY. OTOOp TO
TEHOTHITY C IMTOMOIIBIO OIICHKH (DEHOTHUIIA TTOTOMCTBA U OTOOP IO T'€HOTHIY C TIOMOIILI0 aHAIU3a
JIHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJl CEeJIeKIMOHHON paloThl. PaamanuoHHBIN u
XUMHYCCKHI MyTareHe3 Kak HCTOYHHUK MYTaIlui y KyJIbTYpHBIX (opM opranu3mMoB. Vcronbp3oBanme
T€HOMHOTO PEIaKTHPOBaHUS W MeToA0B pekoMOMHaHTHbIX JIHK s momyueHuss ncxomHoro
Marepuaia Jiyisl CEJICKIUU.

[Tonyuenue nomumiuougoB. BHyrpuBugoBas rubpuauszanus. biauszkopoacTtBeHHOe
CKpelLIMBaHKe, UK HHOpUAMHT. HepoacTBeHHOE CKpelBaHKue, UK ayTOpuauHr. ['erepo3uc u ero
npuunHbl. Vcnonbs3oBaHue rereposuca B cenekuuu. OtnanénHas ruOpuauzanus. [Ipeononenue
Oecrutoyss MEXBHIOBBIX THOpPHIOB. JlOCTHIKEHHS CENEeKIMHU PACTEHWH W KUBOTHBIX. «3enéHast
DesoNIoYUAY.

CoxpaHeHuEe U U3YYE€HHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHMH M MX JUKUX
polauyel 1S co3gaHMsl HOBBIX COPTOB U TMOPUIOB CEIbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yuenue,
coxpamnenue u YnpaeieHue 2eHemudecKumMu pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbICIO0BbIX
JHCUBOMHDBIX 8 YETAX YIYUULEHUS CYWeCMBYIOWUX U COZ0AHUS HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucie ¢ NpuUMeHeHueMm COBPEMEHHLIX Memo008 HAYYHLIX UCCIe008AHUL, NEpeoosblx uoe u
nepcneKmueHbIX MexHOI02Ull.

JleMoHCTpanuu

IMoptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykbsinenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuiel U cxembl: «L{eHTpbl TPOUCXOKACHUS U MHOTOOOPA3Us KyIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOM HW3MEHUMBOCTU», «METONIbl CeleKIun»,
«Otnanénnas rudpunuzanus», «Myrarenes.

JlaboparopHasi pabdora «/3ydyeHne COpTOB KyJIbTYpHBIX PACTEHUN M MOPOJ JOMAIIHMX
KUBOTHBIX).

JlabopaTropnasi padora «/3yueHrne METOZI0B CENIEKITUN PACTCHHI.

IIpakTnyeckas padora «lIpuBruBKa pacTeHUIN».



Ikekypensi «OCHOBHBIE METOJbI M JOCTHXKCHHS CEJIEKLIMM PACTEHHH U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COpPTOMCIBITATENbHBIA Y4YacTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BMOTEeXHOJOTUA U CHHTETHYECKAA OUOJIOTUA

OOBbeKThl, HCHOJb3yeMble B OHOTEXHOJOTMH, — KJICTOYHBbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MbI, HX XapaKTepPHCTUKA. TpagulMOHHAs OWOTEXHOJNOTHA: XJeOoredyeHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOJYKTOB, BHHOAENIHE. Mukpoduonornueckuii cuare3. OObEKThI
MUKpOOUOIOrnuecKkux TexHonoruit. [lpon3zBoacTo 6enka, aMUHOKHCIOT U BUTAMUHOB.

CO3I[8.HI/IC TEXHOJIOTHI u HHCTPYMCHTOB neJceHalpaBJICHHOTO U3MCHCHUA n
KOHCTPYUPOBAHU TCHOMOB C LCJIBIO ITOJYUCHUSA OPraHU3MOB U UX KOMIIOHCHTOB, COACPIKAIIUX HC
BCTpPECUYAOIIHECSA B ITPUPOAC OMOCHHTETHYECKHE IIyTH.

Knerounas HHXXCHCPHA. MeTO,I[LI KYJbTYPbI KIICTOK H TKaHEH paCTCHI/Iﬁ 1 KHMBOTHBIX.
KpI/IO6aHKI/I. ComaTnueckas l"I/I6pI/II[I/ISaI_[I/IH A COMaTHYCCKHHI 3M6pI/IOF€H63. Hcnonb3oBaHue
ramionaoB B CCICKIHNH paCTeHI/H\/JI. HOﬂyquue MOHOKIOHANbHLIX anmumen. Hcnonvzosanue
MOHOKJIIOHAJIbHBIX U NOJUKIOHAIbHbLIX AHmMumesl 6 Meduuuﬁe. I/ICKYCCTBCHHoe OILIOAOTBOPCHHUC.
PeKOHCTp}IKHI/Iﬁ ﬂﬁHeKHGTOK N KJIOHUPOBAHUC KMBOTHBIX. MGTOI[ TPAaHCINIAaHTAlIuU AOCP KIICTOK.
Texuonozuu O3dOp06ﬂ€Hl/t}Z, KyJl1bmueupoeaHnusi u MUKPOKIOHATIbHO20 PA3ZMHOINCEHUA
CENbCKOXO3AUCTBEHHBIX KyJiemyp.

XpOMOCOMHAsI U TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 IeéHa U KOHCTPYMPOBaHUE
pexomOunanTHeIX JHK. Co3z0anue mpanceennvix opeanusmos. JIOCTHKEHHS W TEPCIEKTHBBI
XPOMOCOMHOW ¥ TEHHOIN MHKEHEPUU. DKOJIOTUUECKUE U STUUECKHE IIPOOJIEMbl TEHHOM MHKEHEPHUH.

Menuuunckue o6unorexnonoruu. [locrrenomuas nuudposas menununa. [1P-auarnoctuka.
MeTabonoMHBINM aHaIU3, TEHOLEHTPUUECKUN aHAlIu3 MPOTeOMa YEeJIOBEKa I OIICHKU COCTOSHUS
ero 370poBbs. Vcnonb30BaHre CTBOJIOBBIX KiIEeTOK. TaprerHas Tepanus paka. 3D-OnonHxeHepHst
JUTsl pa3pab0TKu (yHIaMEHTAIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHMUSI KOMIUIEKCHBIX
TKaHeW coYeTaHWeM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHHTa U ckaddoIaUHTa ISl PEelieHUs
3a7a4 NEPCOHATM3UPOBAHHON MEULIMHBI.

CoznlaHue BEKTOPHBIX BAaKIUH C I€JIbI0 00ecredeHus: KOMOMHUPOBAHHOW 3allUThl OT

Bo3Oyauteneit OPBU, ycraHoBieHHE MOJEKYISIPHBIX MEXaHU3MOB  (PYHKLIHMOHHUPOBAHUS
PHKconepsammux BUpYCOB, BBI3BIBAIOIIMX 0CO00 OMacHbIE 3a00JI€BaHUS YEJIOBEKa U KUBOTHBIX.

JleMoHCTpanuu

Tabmuiel 1 cxeMbl: «/cronb30oBaHME  MHKPOOPTaHU3MOB B NPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxKeHepus», «I eHHas HHKEHEPUS».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.
IIpakTuyeckas padora «lloayuyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypensi «bHOTEXHONIOTUsI — BayKHEWIIAs TPOU3BOAUTENIbHASI CUJIa COBPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).



11 KJIACC
Tema 1. 3apoxaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHUA B OMOJI0THH

OpomouronHas Teopust U. Jlapsuna. [Ipeanocsuiky BOSHUKHOBEHHUS 1IapBUHU3MA. JKU3Hb U
Hay4Has aeareabHocTs Y. /lapBuHa.

JIBYOKYIIUE CHITBI 9BOJTIONIMY BUOB 110 Y. JlapBUHY (BBICOKAsi ”HTEHCUBHOCThH Pa3MHOKCHUS
OpPraHW3MOB, HACJICJICTBEHHAsT M3MEHYHMBOCTh, OOpb0a 3a CyIIECTBOBAHHME, ECTCCTBCHHBIH H
HUCKyCcCTBeHHBIH 0TOOpP). Odopmiienne cunteTnueckor teopun sBomtonuu (CTD). HelitpanpHas
Teopust 3BoJroIH. COBpeMEHHas SBOJIIOLIMOHHAs OMOJIOTHs. 3HaYEHHE SBOJIIOLMOHHON TEOPUH B

(hopMHUPOBAHMH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA.
JemMoHCcTpauMu

[Moptpetnl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kriosse, Y.
Hapsun, C. C. Yerepuxos, 1. U. llImansraysen, x. Xongeitn, J. K. benses.

Tabmuiel u cxembl: «Cucrema xuBoil npupossl (mo K. Jlunuew)y», «JlecTHuIa XKUBBIX
cyuiect (o Jlamapky)», «Mexanusm (HopMUpOBaHUS PUCTIOCOOJICHUHN Y PACTEHUN U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra myrtemectBus Y. Jlapsunay, «Haxonku Y. [lapBunay,
«DopMbl 00pbOBI 3a cyliecTBoBaHuEe», «Iloponabl romybeii», «MHOroob6pasue KyabTypHBIX (popm
Kanyctel», «llopoabl JOMAaIIHUX JKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUIOB (rmo Y.
HapBuny)», «CxemMa COOTHOILICHHUS [BIKYIIUX CHUJ 3BOJIOINUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKOU TEOPUHU SBOJIIOLIUN.

Tema 2. Mukpo3Bosonus U eé pe3yabTaThl

[Tomymsiuust Kak d1eMeHTapHas equHHuIa HBoMoLMU. COBpEMEHHBIE METOABl OLEHKU
TEHETUYECKOTO Pa3zHoOo0pa3usi U CTPYKTYphI nonysiiuii. Mi3menenne renodoHaa MOMyIsSIuu Kak
AJIEMEHTAapHOE HBOJIIOLIMOHHOE sBJIEHHWE. 3aKOH TeHeThyeckoro pasHoBecus JIk. Xapau, B.
BaiinGepra.

OneMeHTapHble (QaKTOpbl (IBMXKYLIHME CHIIBI) HBOJIONMHM. MYyTalMOHHBIM mpoliecc.
Komb6unaruBHast n3MeHunBOCTh. Jlpeii¢ reHoB — ciryyaiiHble HEHaIllpaBJIEHHbIE U3MEHEHHS 4YacTOT
ajuieneil B momynsauusax. OpdexT ocHoBarens. Ipgexkm Oymovinounozo eopaviuika. CHudiceHue
2eHemuUYecKko20 pazHoobpasus. npuduHvl u cieocmsus. Ilposenrenue s¢pgpexma opetigha 2ernos 6
oonvwux u manvlx nonyiayuax. Murpanun.  M3omAmus  nomymanuii: | reorpaduydeckast
(mpocTpaHcTBeHHas ), brosoruueckast (penpolyKTUBHAs ).

EcrectBenHblil 0TOOp — Hampaistonmii daxkrop sBosonuu. DOpMbl €CTECTBEHHOIO
oTOopa: JABWXKYIIMNA, CTAOWIM3MPYIOLINH, pa3pbiBatoluid (qu3pynTuBHBIA). IloioBoit or6op.
BoO3HUKHOBEHME M 3BOJIIOLNS COLNUAIBHOTO OBEAECHUS KUBOTHBIX.

[TprcnocoONeHHOCT OPraHW3MOB Kak pe3yabTaT MHKPOIBOJIOLMH. Bo3HHKHOBEHHE
npucnocoOIeHui y oprauu3zMoB. ApoMopdo3sl u uanoaaanrtanuu. [Ipumeps! npucnocodneHuit y
OpraHu3MoB:  Mopdojoruyeckue, (Qusnonornyeckue, OHOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTENBHOCTD TPUCTOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero xputepuu u CcTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOIIOIUH.
M3omsammst — kmrodeBoit  ¢aktop BumooOpaszoBanus. [lyth um  cmocoObl BHI000pa3oBaHUS:
ajionaTpuieckoe  (reorpauyeckoe), CHUMIIATPHYECKOE  (IKOJOTHYECKOE), «MIHOBEHHOE)
(monumuton Au3anus, ruopuan3anws). JJTUTeIbHOCTh SBOTIOIMOHHBIX TIPOIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Posb  9BOJIOIMOHHOW OHWOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPaHCHHSI
Ooropa3zHooOpaszusi. MUKPOIBOMIONKS U KOJBOJIONHUS TMApa3sHUTOB M UX X035€B. MeXaHU3MBI

(dhopMUpOBaHHS YCTOWIMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI ¢ Heil. JleMoHcTpanuu
IToptpetsni: C. C. YerBepukos, 3. Malip.

Talnuubl u cxembl: «MyTallMOHHAs U3MEHUUBOCThY, «llomynsmoHHas cTpyKTypa Buia»,
«Cxema mposiBieHus 3akoHa  Xapau—BaitnOepra»,  «/IBwkymme  CuiIbl  3BOJIOLUNY,
«OKOJOTHYEeCKasT M30JSIIHUS TOMYJSIUA ceBaHCKOW (openny, «l'eorpaduueckas H30ISAIHS
JMCTBEHHUIIBI CUOMPCKON M JMCTBEHHUIIB! JaypcKoit», «llomynasiioHHbIE BOJHBI YHUCIEHHOCTH
XUIIHUKOB W KepTB», «Cxema JeWCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOphOBI 3a
CYLIECTBOBAHUEY, «MHnycTpuanbHbIi MEJIaHU3M», «Kusble HCKOIIaEMBbIE»,
«IIOKpOBHTENIBCTBEHHAs! OKpacka KUBOTHBIX», «lIpemynpexnaronmias oOKpacka IKHBOTHBIXY,
«Pusnonoruueckue agantauun», «lIpucrnocoONIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kputepun Buna», «Bugbl-aBoitHuku», «CTpykTypa Buza B mpupoae», «CrocoOsbl
BunooOpasoBanusi»,  «l eorpapuueckoe  BHHOOOpazoBaHWE  TPEX  BUIAOB  JIAHJIBIIICHY,
«DKOJIOTHYECKOE BU1000pa3oBaHue BUJIOB CUHHUI, «[lonmumnonnel  pacTeHUiD,
«KamnyctHopeneuHblit rTHOpUI».

OOopynoBanue: repbapuu pacTeHUU, KOJJICKIIMM HACEKOMBIX, uydelia MTHI[ U 3BEpeu C
IpUMEpPaMHU Pa3IMYHbIX IMPHUCIIOCOONEHUH, dydenaa NTULl U 3Bepeil pa3HbIX BUIOB, repOoapuu
pacTeHuii OJIM3KHUX BUAOB, 00pa30BaBLIMXCS pa3IUYHbIMHU criocoOamu. JlaboparopHasi padora
«BpIsBIEHNE U3MEHUUBOCTH Y 0coOelt ojiHOro BUay. Jlabopatopuas padora «[Ipucrnocobnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS 11€J€CO00Pa3ZHOCTbY.

JlaGopatopnas pa6ora «CpaBHEHHE BUJIOB [0 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Merons! u3ydeHuss MakpodBotoLuu. [laneoHTonornyeckue METOAbI U3y4EHUs HBOJIIOLUH.
[lepexonubie popMbI U PUIOTEHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduyeckue MeTo1bl U3yueHus 3BoouK. CpaBHeHHE QIIOpHI U (payHbl MATEPUKOB
1 ocTpoBOB. buoreorpapuueckue obnactu 3emMiau. BUIbl-3HIEMUKN U PETUKTHI.

3M6pI/IOJ'IOFI/I"ICCKI/IC )51 CpaBHI/ITCHBHO'MOP(I)OJ'IOTI/I‘-ICCKI/IC MCTOJbI U3YUYCHUA 5BOJIFOIIUN.
I'emeTnueckne MeXaHH3MBI OBOJKOIMHW OHTOICHE3a M IIOABJIICHHA OSBOJJIOIIMOHHBIX HOBIICCTB.
I'omonoruunsie nu AHAJIOTUYHBIC OpTraHBbI. Py,HI/IMCHTapHBIe OpTraHbl nu aTaBU3MBI.
MOHeKyHSIpHOFeHeTI/I‘—IeCKI/Ie, OMOXUMHYECKHE U MaTeMaTHUYCCKUE MCTOAbI U3YUYCHUS DSBOJIFOIIHH.
I"'oMonoruyYHbIC TESHBI. COBpeMCHHBIC MCTOAbI TOCTPOCHU (bI/IJIOFeHCTI/I‘lCCKI/IX JACPCBLCB.

XpOMOCOMHLIe MyTalluyu ¥ 5BOJIFOIIHUA TCHOMOB.



OO61mue 3akoHOMepHOCTH (TIpaBwIIa) YBOMOLUU. [Ipunyun cmenvl ¢ynrxyuil. HeoOpaTuMocTh

SBOJIIOLMU. AJTanTUBHAS pajauanus. HepaBHOMEpPHOCTh TEMITOB 3BOJIOLMH. JleMOHCTpanumn
IToptpeTtni: K. M. Bap, A. O. KoBanieBckuii, @. Mroiiep, J. ['ekkensb.

Tabmauipl v cxeMbl: «DUIOTEHETUUECKUN PAJ] JOMIAIN», «APXEONTEPUKC», «3BEpO3yObIe
amepsl», «Creronedansl», «Punnoduter», «CeMeHHBIE MANOPOTHHKN», «buoreorpaduueckue
30HBI 3emuny», «Jlperid koHTHHEHTOBY», «PenmukThi», «HauvanpHblE CcTaguu SMOPHOHATIBLHOTO
pa3BUTHA [T0O3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHbIE U aHAJIOTUYHBIE OPraHbD, «PylInMEHTHI,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpBl YEIOBEKAa M IMIMMIaH3e», «[JlaBHbIE HalpaBlIeHUS
3BOJIIOLIMMY, «O011I1e 3aKOHOMEPHOCTH IBOTIOLIHN.

OOGopynoBaHue: KOJUIGKIIMH, repOapuu, MYJISDKH HCKOMAeMBIX OCTATKOB OPTaHU3MOB,
MYJISOKA TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYAMMEHTAPHBIX OPraHOB U AaTaBU3MOB, KOJUICKIUH
HaCEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE KU3HU Ha 3eMie

Hayunble rumotes3sl NPOUCXOXKJEHHs KHM3HM Ha 3emie. AOuOreHe3 M MaHCHEPMUS.
JloHayuHble TPEICTABICHUS O 3apOXKACHUU JKU3HMU (KpeaunoHH3M). ['mmore3a HOCTOSHHOTO
camo3apo>KJeHus ku3HU U e€ onpoBepkeHue onbitamu ®. Peau, JI. Cnannanuanu, JI. Ilacrepa.
IIpoucxosxaeHue >ku3Hu 1 acTpoOUOIIOTUsl.

OcHoBHBIE 3Tallbl HEOpraHUUECcKol 3BoronuH. [TnanerapHas (reosorudeckas) BOTIOLHS.
Xumuueckasi HBONIONHUA. AOUOTEHHBI CUHTE3 OPraHUYECKUX BEIECTB U3 HEOpraHU4ecKux. OMbIT
C. Munepa u I'. FOpu. O6pa3zoBanue nonumepoB u3 MoHoMepoB. KoaniepBatHas rumnoresa A.

. Onapuna, runoresa nepBudHoro o0ynbona J[>x. Xomnzaeiina, renerndeckas runotesa . Mémnepa.
PubGosumer (T. Yek) u tumoresa «vupa PHK» V. T'mnbGepra. @opMupoBanue memOpaH u
BO3HUKHOBEHHE MMPOTOKJIETKH.

Uctopuss 3emin u Metoapl €€ wu3ydyeHus. lckomaemble OpraHWyecKHe OCTATKHU.
['eoxpononorus u €€ meroapl. OTHOCUTENbHAS U a0COFOTHASI TEOXPOHOJIOTHSI.
['eoxpoHoNOTMYECKas MIKaa: S0HBI, PbI, TEPHUOJIBI, STTOXH.

HauvanpHble sTanel opraHndeckod 3Bosronuu. [losBaeHNe W 2BOMIOLUSA NEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHME mepBbIX AKOcUcTeM. COBpeMEHHbIE MUKpPOOHBIE
OMOTIEHKH KaK aHAJIOT MepBbIX Ha 3emiie coodecTB. CTpoMaToinuThl. [IpokapruoThl U 3yKapuoOTHI.

[Tpoucxoxaenue 3ykapuor (cuMOuOTreHe3). DBOIIOIHMOHHOE MPOUCXOXKIECHUE BHPYCOB.
[IpoucxoxkaeHne  MHOTOKJIETOYHBIX  OpraHMU3MOB. BO3HUKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJICTOYHBIX OPTaHHU3MOB.

OcHOBHBIE ATarbl IBOJIIOIMH BbICIIUX pacTeHHi. OcHOBHBIE apoMop( 03kl pacTeHH. Brixon
pacrenuii Ha cymy. [losBneHHe CHOpPOBBIX pacTeHM M 3aBoeBaHME HMMHU cymHd. CeMeHHBbIe
pactenus. [IporcxoxaeHne IBETKOBBIX PAaCTEHHMN.

OcHoOBHBIE ATanbl 3BOJIONUHM >KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOpaoBbIE
KHUBOTHBIC. JKU3HB B BOze. DBOJIOLUS MMO3BOHOUHBIX. [Iponcxoxaenue ampuOuii nu penTuiIuii.



[Mpoucxoxaenrne MieKoNUTaOMMUX W ntwi. [lpuHnmm ximrodeBoro apomopdosza. OcBoeHwme
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazBuTue xu3HM Ha 3emiie 10 3paM U MEPUOJaM: apXeu, MPOoTEPOo30ii, Majieo30i, Me3030H,
KaifHO30i. O0IIast XapaKTeprCcTUKa KIIMMaTa U re0JOTHUeCKuX nporieccoB. [losBienue u paciser
XapaKTepHBIX OPTraHMW3MOB. YTJeo0pa3oBaHME: €ro YCIOBHS M BIMSHUE Ha Ta30BbI COCTaB
aTMoCQepBbl.

MaccoBble BBIMUpaHUSI — JKOJIOIMUECKHE KPU3UCHI Ipouuioro. IlpuyuHbl M ciaeactBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBINH SKOJOTHYECKUH KPHU3HC, ero ocobeHHocTH. [Ipobnema
COXpaHeHHs OMOpa3HOoOpasus Ha 3emIie.

CoBpeMeHHass cuCTeMa OpraHMYecKoro Mupa. [IpHHIMIBI KiIacCH(PHUKAIUKA OPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpannn

[Hoptpetwl: @. Pequ, JI. Cnamnanuanu, JI. Ilacrep, . . Meunukos, A. . Onapun, [[x.
Xonneiin, I'. Ménnep, C. Musnep, I'. FOpu.

Tabmuiel u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo usyyeHuro
caMo3apokJeHus: xKu3Hu», «Cxema ombita C. Mwmuiepa, I. FOpu», «OTanbl HeopraHUYeCKOu
3BOJIIOIMIY, «['eoxpoHonoruueckas mkaia», «HavaibHble 3Tanbl OPraHUYECKOW HBOIIOLIMNY,
«CxeMa 00pazoBaHus dyKapHoOT MyTéM cuMOuorenesa», «Cucrema kuBoi npupoas», «CTpoeHue
BHUpyca», «Apomopho3bl  pacTeHHit», «PUHHOPUTBY, «OJIHOKIETOYHBIC  BOJOPOCIHY,
«MHOTOKJIETOUHBIE BOJIOPOCINY, «Mxu», «[lanmopoTHukny», «I'oioceMeHHbIe pacTeHus», «Opranbl
IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUSA JKUBOTHOTO MHpPa», «ApomMop}o3bl KHUBOTHBIXY,
«IIpocreiimmey», «Kumeunomnonoctueie», «llmockue uepBu», «YUnenucronorue», «PviObDY,
«3eMHOBOAHBIEY, «IIpecMbikarommecs», «lItune», «Mnekonuraromue», «Pa3BuTHe XU3HU B
apXxemnckoi spe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKOM 3pe», «Pa3BUTHE )KU3HU B MaICO30MCKON
ape», «Pa3BuUTHE XU3HM B ME3030MCKOWM 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOU 3pey,
«CoBpemMeHHast CUCTeMa OPTaHUYECKOTO MHUPAy.

OOopynoBanue: repbapuyd pacTEHU PA3IMYHBIX OTIEJIOB, KOJUICKIIMH HACEKOMBIX,
BIIQKHBIE TMpenapaThl XUBOTHBIX, PAaKOBUHBI MOJITIOCKOB, KOJUICKIIUH WIJIOKOXKHX, CKEIETHI
MMO3BOHOYHBIX JXHMBOTHBIX, 4Yy4d€ja ITHI U 3Bepeﬁ, KOJUJICKIINU OKaMeHCHOCTef/'I, IIOJIC3HBIX
HCKOMAEMBIX, MYJISKA OPTAaHUUECKHUX OCTATKOB OPTaHU3MOB.

BupryanbHasa sabopatopHasi pabora «MoaenupoBanue onbiToB Musuiepa—tOpu 1o
M3y4YEHHUI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUN B IIEPBUYHON aTMoc(epey.

JlaGoparopnass pabGora «l3ydyeHne W ONUCAHME WCKOIMAEMBIX OCTAaTKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne 0cOOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTAEIOBY.

HpaKTlfl'—leCKaﬂ paﬁoTa «I/ISY‘ICHI/IC ocoOeHHOCTEeH CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX).



Tema 5. IIpoucxo:kaeHue yeJj0BeKa — AaHTPONOreHe3
Pa3I[eJIBI " 3aJla41 aHTPOIIOJIOTHH. MCTOHBI AHTPOIIOJIOTH.

CraHOBJIEHHE NPEJICTaBICHUN O IPOUCXOXKACHUU YEJOBEKA. PeNUruo3Hble BO33pEHMSL.
CoBpeMeHHbIE HAYYHbIE TEOPHH.

CxoncTtBo  4yenoBeka € KMBOTHBIMH. (CHCTEMAaTHYeCKOE TOJIO)KEHHE  YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA YENOBEKA C JKUBOTHBIMHU:  CPaBHUTEIBHO-MOP(OIIOTHUYECKUE,
AMOpUOJIOTUYECKUE, (PU3UOTOr0-OMOXUMHUYECKHE, TMoBeAeHueckne. OTIM4us uenoBeKa OT
KUBOTHBIX. [IpAMOX0XJ€HNE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE IOJOBHOTO
MO3Ta U BTOPOM CUTHAJIbHOM CUCTEMBI.

JBmxymue cuibl ((akTophl) aHTPOIIOTeHe3a: OHoIoTnYecKue, coruraababie. COOTHOLICHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B AaHTPOIOI'€HE3E.

OcHoBHBIE CTauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsiHbI (TPOKOHCYJIBI) U
paHHUE MOHTMJIBI — O0LIME NPEIKHU YEeJIOBEKOOOpa3HbIX 00€3bsiH M JItoJei. ABCTPAJONUTEKH —
JBYHOTHE IpEAKH JoJed. UenoBeK yMenblid, NEpBbIE WU3TOTOBICHMS Opyauid Tpyna. HemoBek
MPSAMOXOJISAIIUNA W TIEPBBIA BBIXOJ JIOACH 3a mpeaenbl Adpuku. YeaoBeK TelIeab0eprcKui —
OOMIHI MPETOK HeaHACPTATLCKOTO YEJIOBEKa M YeJIOBEeKa pa3yMHOro. YeloBeK HEaHIePTaIbCKHMA
KaKk BUJ JIFOACH XOJIOAHOro Kiaumara. YeloBeK pa3yMHbI COBPEMEHHOrO THIA, JEHUCOBCKHI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuxu. [laneoreneTrka 1 najaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOTO YeJI0oBeKa. EcTeCTBEHHBIN 0TOOp B MOMYNIALUAX YeIOBeKa.
MyTtanuonHslil npouecc u nonuMopdusM. [lomynsuuonHble BOJMHBI, Apeiid reHoB, MUrpanus u
«3((deKT OCHOBATEIS» B MOMYIALUIX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbuine pacel: eBporeouHas (eBpasuiickas),
aBCTpaJlo-HerpouHas (PKBaTopuasibHas), MOHrOJOMIHAs (a3uaTcKo-aMepHKaHcKas). Bpems wu
IyTH paccelieHWs 4YelloBeKka Mo IulaHere. EQuHCTBO  denoBedeckux pac. Hayunas
HECOCTOSATENIBHOCTh pacu3Ma. [IprcrnocoOIeHHOCTh Ye0BeKa K Pa3HbIM YCIOBHUSAM OKPY KAIOLIEH
cpeabl. BinusHue reorpaduyeckoit cpeabl M npeiida reHoB Ha MOPQOJIOTHI0 M (U3UOIOTHIO
4eJI0BEKa.

MexnucuuInHapHble  MeToAbl B (Qu3nyeckol (OMOJIOrMyeckoil) aHTPOMOJIOTHH.
OBOJIOIIMOHHAS AHTPOIIOJIOTHSI ¥ [TAJIE0AHTPOIIOJIOTUS YEIOBEUECKUX NOMyIIALni. bruoconuansHele
UCCIIEIOBaHMsI IPUPOBI YeloBeKa. MccnenoBanne KOIBOIOIUY OHOJIOTUYECKOr0 U COLIMATIBHOIO
B YEJIOBEKE.

JleMoHCTpanuu
Hoprpetsr: Y. Hapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuiel  u  cxeMbl: «MeTonbl  aHTPOMOJOTUW», «[ OJOBHOM MO3r  4YEIOBEKa»,
«UYenoBekooOpa3Hbie 00€3bsIHBI», «CKeJIeT dYeloBeKa M CKeNeT IIUMIaH3e», «PyauMeHTh u
aTaBU3MBD», «/IBIKyIIME CHJIBI aHTPOIIOT€HE3a», «IJBOJIOIMOHHOE JpPEBO  YEJIOBEKay,
«ABcTpasionuteky, «HemoBek ymenblil», «HeloBek MpAMOXOIALIUN», «/eHHUCOBCKUI YelIOBEK»
«Heannepranbub», «KpomanboHIb, «[Ipenku yenoBekay, « ITamnbl SBOJIIOIUN YeI0BEKay, «Pachl
YeJIOBCKA.




OO6opynoBaHue: MyJsDKM OKaMEHeNoCTeH, MPeaMETOB MaTepHaIbHOW KYJIbTYPHI MPEIKOB
YeJoBeKa, penpoaykiuu (dpotorpadun) KapTUH ¢ MEPOJIOTHICCKUMHU B OMOJIEHCKIMU CIOKETaMHU
MIPOUCXOXKACHUS YeJOBeKa, (oTorpadud HAaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YeJIoBeKa, MOJICNb ueperia 4YelioBeKa M Yeperna NIMMIIaH3€, MOJEIbh KHCTH YelIOBEKa W KUCTH
[IMMITIaH3€, MOJIEIIH TOPCA MPEKOB YEIIOBEKa.

JlaGopaTtopnas pabGora «/3ydeHue OCOOCHHOCTEH CTpOCHMS CKelleTa 4eJIOBeKa,
CBSI3aHHBIX C IIPSAMOXOKACHUEM.

IIpakTHyeckas padora «/3yueHue 3K0JOrMYECKUX aJalTallUNi YETOBEKay.

Tema 6. IKko0/10rus1 — HAYKA 0 B3aUMOOTHOIIEHUAX OPraHN3MOB U HAJOPTaHU3MEHHbIX
CHCTEM C OKpYKalleil cpenoi

3apoxaeHue U pa3BUTHE YK0Ioruu B Tpyaax A. 'ym6onsara, K. @. Pynse, H. A. CeBepiiona,
3. I'exkens, A. Tencnu, B. H. Cykauépa. Paznens! u 3a1aun skonoruu. CBsi3b 9KOJIOTHU C IPYTUMHU
HayKaMH.

Mertonb! 3konoruu. Ilonesble HaOmOnEHUS. DKCHEPUMEHTHI B 3KOJIOIMU: MPHUPOJHBIE U
nabopaTtopHble. MonenupoBaHue B HKOJOTHH. MOHHMTOPUHT OKPY)KAIOLIEH Cpelbl: JIOKAIbHBIM,
pPEruoHaNbHbIN U TI100abHBIN.

3HaueHUE SKOJOTMYECKUX 3HAHUHU I 9CJIOBCKA. DKOJIOTHYECKOE MHUPOBO33PCHHUC KaK

OCHOBaA CBSI3€M UEJIOBEUECTBA C HpHpOﬂOﬁ. (DOpMI/IpOBaHI/IC 9KOJIOTUYECKOM KYJIbTYpbl H
9KOJIOTUUECKOM I'PaMOTHOCTH HACCIICHUA.

JleMoOHCTpaL U

[Moptpetsl: A. I'ymbonpar, K. @. Pynse, H. A. CeBeprios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxembl: «Pa3nensl skonorun», «Metoabl 3Konoruny, «CxemMa MOHUTOPHHTA
OKPY>KaIOILEN CpeabD».

Jlaboparopnas padora «/3ydyeHre METOIOB SIKOJOTHYCCKUX UCCIICTIOBAHMID.

Tema 7. Opranusmsl U cpeaa 0OOMTAHUSA

Okonoruyeckne  (GakTOpbl W 3aKOHOMEpHOCTHM ux  jedctBus. Kiaccugukanus
JKOJIOTMYECKUX  (AaKTOpoB:  aOMOTHYECKHEe, OMOTHYECKHe, aHTpornoreHHele.  OOmiue
3aKOHOMEPHOCTH AEUCTBUS dKonorndeckux (axrtopos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue ¢aktopbl. CBeT Kak 3Koyornyeckuil (aktop. [leficTBue pa3HbIX Y4acTKOB
COJTHEYHOT'O CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHHM M JKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUrHanbpHas poiib cBeTa. DoTonepruoausM.

Temmeparypa kak dKkonorudyeckuii ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBL
[ToikunoTepMHBIE 1 TOMOHOTEPMHBIE OPTraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.



Brnaxxnocte kak skoyormueckuil akrop. IIpucrnocobieHust pacTeHH K MOJAEpKaHUIO
BoziHOro0 OanaHca. Kinaccugukanus pacteHui 1o OTHOIIEHUIO K Boje. IIpucnoco6iieHus KUBOTHBIX
K U3MEHEHHIO BOJHOIO peXUMa.

Cpenpl oOWTaHHMS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs, TIyOWHHAs
MOJIIOYBEHHAs, BHYTPUOpPraHW3MeHHas. DU3MKO-XMMHYECKHE OCOOEHHOCTH Ccpell OOMTaHUs
opranu3MoB. [Ipucnoco01eHns OpraHu3MoB K KU3HU B pa3HbIX Cpeaax.

buonoruueckue purmbl. BHemnue u BHyTpeHHUE puTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[TpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH XKU3HH.

Kuznennsie ¢opmbl opranu3zmMoB. [lonstue o xuzHeHHou (opme. JKuzneHusie Gopmbl
pacTeHui: 1epeBbs, KyCTApHUKH, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJIHOJIETHUE TPABBHI.

JXuzneHnple (HOPMBI )KUBOTHBIX: TUAPOOUOHTBI, T€OOMOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOCHHUSI
1 00pasa >KU3HHU.

buotnueckne  dakTopel. Buapl OMOTHYECKMX  B3aWMOJCWUCTBUN:  KOHKYPCHIIUS,
XHUIIHAYECTBO, cUMOM03 U ero Qopmsl. Ilapasutusm, xoomepauus, MyTyaianu3M, KOMMEHCATU3M
(KkBapTUPAaHTCTBO,  HaxJieOHWYecTBO).  Herpoduyeckme  B3aumoneiicTBus  (TONHMYECKHE,
¢dopuueckue, (abpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJEHCTBMHA JJsl CYLIECTBOBAHMS
OpPTraHu3MoOB B cpefe ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOYCHUSI.

JleMoOHCTpaL U

Tabmuubl U cxembl: «IKoJorudeckue (hakTopel», «CBETOBOM CHEKTP», «IDKOJOTHUECKUE
IPYINIBbl )KUBOTHBIX T10 OTHOLIEHHUIO K CBETY», «TE€IIOKPOBHBIE KUBOTHBIEY, «XOJI0JHOKPOBHBIE
KHUBOTHBIEY», «DHU3HOIOTHYECKHE aJanTalud J>KUBOTHBIX», «Cpelnsl OOUTaHHS OpraHU3MOBY,
«buonornueckue putMmel», «KusHeHHsle GopMbl pacTeHui», «Ku3HeHHbIE (GOPMBI )KUBOTHBIX»,
«OQKocHCTEMA IUPOKOIMCTBEHHOIO Jieca», «DKOCHUCTEMa XBOMHOro Jyecay», «llemm mnuraHus»,
«XumHn4ectBoy, «llapazutuzm», «Konkypenuus», «Cumonosy, «KommeHncanuzm».

OOopynoBanue: repOapuu PACTEHUM U IKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIIHMSHHUIO
pPa3IMYHBIX  JKOJIOTUYECKUX  (hakTOpoB, TrepOapuu  CBETONIOOMBBIX, TEHEMOOUBBIX U
TEHEBBIHOCIMBBIX PACTCHUM, CBETOJIOOWBEHIC, TCHETIOOMBBIC M TCHEBBIHOCIUBBIC KOMHATHBIE
pactenusi, repbapuy U KOJUIEKIIMH TETUIONOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PaCTEHUH,
gy4yena MTUIl U 3Bepel, repbapuu pacTeHUil, OTHoOcAIUXCS K TUrpoduram, Kcepoduram,
Me30(uTaM, KOMHATHBIC PACTCHHSI JAHHBIX TPYIII, KOJUICKITUH KHUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, repbapuM W KOJUIGKIMM PACTeHUH H  KUBOTHBIX, OONAJarOlIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIIOBUMN )KU3HU, TepOapUH U KOJIICKIIUU PACTCHUI
Y J)KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH KHUBOTHBIX, YIaCTBYIONINX B Pa3IUIHBIX
OMOTUYECKNX B3aMMOJCHCTBHSIX.

JlaGopatopHnas pa6ora «BrisgBieHHe TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHUIO CBETa.
JlaGopatopHnas paGora «BpIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHUIO TEMIIEPATypPhI».
JlaGopaTopHas pa6oTa «AHaATOMUYECKHE OCOOCHHOCTH PACTEHUI M3 PAa3HBIX MECT OOUTAHUS.



Tema 8. JkoJiorusi BUA0B U MOILYJIS NI

DKOJIOTUYECKHE XapaKTepUCTUKH momyisinuu. [lomynsanus kak OMonornyeckas cUCTeMa.
Pone HeomgHOpoaHOCTH cpenabl, (pu3HUecKux OapbepoB M OCOOCHHOCTEH OWMOJIOTMH BHIIOB B
(GbopMUPOBaHUM MPOCTPAHCTBEHHON CTPYKTYpbI Homynsuuidi. OCHOBHBIE MMOKa3aTeId MOMYJIALINUN:
YHUCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U IOJI0BAsi CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

Dkojnoruyeckas CTpykrypa nomymsuuu. OIeHKa YHCIEHHOCTH Nomyisauuu. JnHamuka
MOMYJSIUKY U € perynsuus. buotnueckuil nmoTeHuan nonyssauui. MoaenupoBanue AUHAMUKH
nonyisiuuu. KpuBeie pocrta uuciaeHHOCTH mnomynsiiuu. KpuBble BbDKHBaHUA. Perymsmms
YUCIEHHOCTU TOMYJALUNA: pPOib (HAKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
DkoJioruueckue crpareruu BusoB (r- u K-crparerun).

[Tonstue 00 »sKojormueckoi HumE BHIA. Mecrooduranue. MHOromepHass MOJENIb
skonornyeckord Humm JLk.M. Xartuumncona. Pazmepsl skonmornueckor Humu. IloTeHumansHas u
pean30BaHHAs HULIU.

Bua kak cucrema momynsiuii. Apeanbl BHIOB. BUIBI M WX JKU3HCHHBIC CTPATETHU.
DKOJIOTUYECKUE DKBUBAJICHTEL.

3aKOHOM€pHOCTI/I IHOBCACHUA U Mnrpaunﬁ JKUBOTHBIX. bHojormdyeckue WHBA3HHU
YYKCPOAHBIX BUOB.

JleMoOHCTpaL U
[Moprpert: Ix. . XaTyuHCOH.

Tabmauiel U cXeMbl: «IKOJOTHYECKUE XapaKTePUCTUKU Tomynsauuny», «IIpoctpancTBenHas
CTpYKTypa mnomnyisiuu», «Bo3pacTHeie mnupamuabl nomyisiun», «CKOpPOCTh —3acesIeHHst
MOBEPXHOCTU 3€MJIM pa3Iu4YHbIMM oOpraHuzmMamu», «Monenp skojmoruueckord nHumu Jx. W.
XaTunmHCOHAY.

O6ODVI[OBaHI/ICZ rep6apHH paCTeHHﬁ, KOJIJICKIIMH >KMBOTHBIX.

Jlaboparopnas padora «IIprcrnocoOyeHus CeMsSH paCTEHHIA K PACCEICHUIOY.

Tema 9. DKog0rus coo0UIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoinieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MaMu B
OnoILEeHO3E.

Okocucrema kak oOTKpbiTas cucrema (A. Jkx. Tencnu). @yHKIMOHaIbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Adbuoruueckue OJI0KH 3KkocucTeM. [IouBBI M HIIBI B 3KOCHCTEMAX.
KpyroBopot BeLeCTB 1 MOTOK 3HEPTUU B IKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNIM 3KOCUCTEMBL. bromacca 1 mpoayKius. DKoJI0ruyeckiue mMupaMuIbl
qrces, OnomMacchl U SHEPTUu.



Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHble
3aKOHOMEpPHbIE CMEHBbI COOOIIECTB — cykieccuu. [lepBuuHble M BTOPUYHBIE CYKLIECCUU M HX
OPUYUHBL.  AHTPONOr€HHBIE BO3JEHCTBHS Ha  cykueccud. KimmakcHoe — cooOmIecTBo.
buopa3noobpa3zue u ogHOTa KPYroBOPOTAa BEIIECTB — OCHOBA YCTOHUMUBOCTH COOOIIIECTB.

[IpupoaHbie SKOCUCTEMBI. JKOocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHOos.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCmbvlHb.

AHTpOHOFeHHBIG OKOCHCTCMBI. AFpOBKOCI/ICTeMa. Al"pOLIGHO& Pazanuns MCKIY
AHTPOIIOTCHHBIMU U ITPUPOJHBIMH S5KOCUCTCMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opozackast ¢uiopa u ¢dayha.
CuHaHTponU3anus ropoackoil hayHsl. buogorndeckoe 1 X03HCTBEHHOE 3HAUCHUE arPOIKOCHCTEM
1 ypOO3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aMMOJICHCTBHIA OPraHU3MOB B 3KOCHCTEMAX.
Ponv kackaonoeo sghghexma u 6udos-30ughuxamopos (Kuouesvix 6ud08) 8 (PYHKYUOHUPOSAHUU
skocucmem. IlepeHOC PHEPrUM M BELIECTB MEXIY CMEXKHBIMU SKOCUCTEMaMH. Y CTOWYUBOCTD
OpPTraHU3MOB, TIOMYJISIIIAA U 9KOCHCTEM B YCIIOBHUSIX €CTECTBEHHBIX M AaHTPOIIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmsl  8030elicmeusi  3a2psA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCIMEMHOM  YPOBHAX, OCHOBbl IKOJOUUECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 6030elicmaus. MeToqoNoruss MOHHUTOPUHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX SKOCUCTEM.

JleMoHCTpaLuK

Hoptpet: A. Ix. Tencnu.

Tabmuuel u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«9JKocucTeMa XBOWHOro Jieca», «DyHKIMOHAJIBHBIE TPYNIbl OPraHU3MOB B 3KOCHCTEMED,
«KpyroBopor BemectB B 3kocucremey», «llemu mnuTaHus (macTtOMIHAs, JIETPUTHAS)»,
«JKoJoruyeckas nupammuja yucen», «IKOJOrHMUecKas Mupamujia 0uomacchl», «IKOJIOTHYecKas
nupamuza 3Hepruny, «Oo6pazoBanue Oosotay, «llepBuunas cykueccus», «BoccraHoBieHue neca
rocJie noxapar», «9KocucTeMa o3epa», «ArpoueHos3», «KpyroBopoT BEeIECTB U MOTOK YHEPTUHU B
arpouenosey, «IIpumeps! ypOo3akocucTeM».

OOGopynoBanue: repObapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydyena TTHUI[ U 3Bepew,
repOapuu KyIbTYPHBIX U AUKOPACTYIINX PACTEHUMN, aKBAPUYM KaK MOJENb YKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypOo3KOCUCTEMBIY.

JlaGopaTopnasi padora «/3ydeHue pasHOOOpa3us MEIKUX MOYBEHHBIX YWICHUCTOHOTHUX B Pa3HBIX
IKOCHCTEMAX .

Jkekypeusi «IKCKypcuss B TUNUYHBIA OuoreonieHo3 (B ayOpaBy, OepesHSK, €NbHHK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeusi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha TOJI€ WX B TETNTUYHOE XO3SHUCTBO)».

Tema 10. buocoepa — rnobanbHas sKocucrema



Buocdepa — obmeranerapuas o0Oosouka 3eMid, TIe CYHIECTBYET WJIM CYHIECTBOBasa
KU3Hb. Pa3BuTre mpencraBnenuii o omocdepe B Tpynax J. 3tocca. Yuenue B. M. Bepnanckoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocras. Kuboe BeniecTBo Onocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHus Ouocheprr. OcobeHHOCTH OMochepsl Kak TiobambHON
sKocucTembl. JluHammyeckoe paBHOBecume B Omocthepe. KpyroBopoThl — BEIIECTB |
OMOreoOXMMHYECKHUE IUKIIBI (yTiiepoia, a3oTa). PUTMu4YHOCTH siBieHUH B Orocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6Guome. OCHOBHBIE OMOMBI CYIIU: TYHJApA, XBOWHBIE
Jieca, CMENIaHHBbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIHU, CaBaHHbI, MYCTHIHU, TPOIIUMYECKHE Jieca,
BBICOKOTOpBs. Kimumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa 1 QyHKIMS )KHUBBIX CUCTEM, OLIEHKA MX PECYPCHOT0 MOTEHLIHANA U OMOCHEPHBIX
GbyHKIMIH.

JleMoOHCTpaL U

[optpetsr: B. W. Bepuazackuit, 3. 3tocc.

Tabmuuel u cxemsl: «l'eoctepsl 3emnny», «KpyroBopot a3ora B mpupoae», «Kpyrosopot
yriaepoaa B mpupojae», «Kpyrosopor kuciopona B npupoze», «KpyroBopot BoAbI B MPHUPOIE»,

«OcHoBHBIE OMOMBI cymny, «Knumatudyeckue nosca 3emin», «Tynnpay, «Tairay, «CMemanHbIi
necy, «lllupokonucTBeHHbIH Jiec», «Crenby, «CaBanHay, «llycTbinsy, « Tponuyeckuii gecy.

O6opynoBanue: repOapuy paCTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpPYKaOIIAfA cpeAa

DKOJIOTHYECKHE KpHU3WUChl W WX MNpuuuHbl. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsisHeHHne BOJHOU cpeqpl. OXpaHa BOJHBIX
pecypcoB. Paspymienue mouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUp. OXpaHa paCTUTEIBHOTO
1 )KUBOTHOT0 MHpa. OCHOBHBIE IPUHIUIIBI OXpaHbl Ipupobl. KpacHbie kHuru. Ocob6o oxpaHsemble
npupoanbie Teppuropun (OOIIT). borannueckue casibl 1 300JI0TMYECKUE TAPKH.

OcHOBHBIE IMPUHIUITBI YCTOfIqHBOFO PasBUTHA YCIIOBEUYCCTBA U IPHUPOIBI. PaIII/IOHaJ'II:HOG
IPUPOJIONIONB30BAaHUE M COXpaHEHHEe OHOJOoruyeckoro pasHooOpazus 3emin. OOuue
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpU3HCa U
€ro BEpOSITHBIE MOCIIEACTBHUSI.

Pa3BuTHE METO10B MOHUTOPHHTA PA3BUTHS ONTACHBIX TEXHOTEHHBIX ITporieccoB. Cucmemmbie
uccneoo6anuss nepexooa K pecypcocbepecaroweil. U KOHKYPDEHMOCNOCOOHOU — dHepeemuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvle ungopmayuonnvle cucmemol,
obecneyusarouue 00CMyn K UHGOpMayuu o COCMOAHUIO OMOETbHBIX 8UO08 U IKocucmem. OCHOBbL
IKOpeadunumayuu dKocucmem u cnocobos 00pvowvl ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HAZEMHBIX IKOCUCTIEM.



JleMoOHCTpaLun

Tabmuubl  u  cxembl: «3arpsisHeHHe aTtMocdepbl», «3arps3sHeHHe THIPOCcheph»,
«3arpsi3HeHue mouBbl», «IlapaukoBslii 3 dekT», «Ocobo oxpaHsieMble TPUPOIAHBIE TEPPUTOPHI,
«Mogenu yrpaBiIsieMoro MUPay.

Ob6opynoBanue: portorpadun oXpaHsSEeMbIX pacTeHuil M >kMBOTHBIX KpacHoit kuuru Poccuiickoii
®enepanun, KpacHoi KHUTH perroHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3ylIbTaTaM OCBOCHHS OOyYarOIIMMUCS
IPOTpaMM CPEAHEro o0mero 00pa3oBaHys: TMYHOCTHBIC, METAIPEAMETHBIC U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX pe3yJbTAaTOB OCBOCHHS MPOTrpaMMbl MO OHUOJIOTUHU BbIJCICHBI
CIIEIYIOIIME  COCTAaBJISAIONIME:  OCO3HAHME  OOY4YaIOUUMHUCS  POCCUHCKONW  IpaskJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPEEIICHUIO, Halu4ue
mMomusayuu K OOydeHUI0 OWOJIOTHH, YeleHanpaeieHHoe paszeumue BHYTPEHHHUX YOexIeHHI
JUYHOCTH Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH M UCTOPUIECKUX TPATUIUN pa3BUTUS OHOJIOTHIECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YJAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKaMH, MPUCYIIMMH CHUCTEME OHOJIOTHYEecKOoro oOpa3oBaHUS,
Haiuyue npasoco3HAaAHUs 3KOJOTUYECKOW KYJIbTYPBI, CHOCOOHOCMU cmasumb UEIW U CTPOUTh
YKU3HEHHBIE I1JIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMBbl MO OMOJOTHHM JOCTUTAIOTCS B €AHHCTBE
y4eOHOW U BOCIHUTATENILHON NEATEIBHOCTH B COOTBETCTBUHU C TPATUIUOHHBIMH POCCUUCKHUMHU
COINMOKYJIbTYPHBIMH, HUCTOPUYCCKUMHU U AYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU, NPUHATBIMHU B
oOliecTBe MpaBUJaMH M HOPMaMH TOBEIEHUS U CHOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaAMOPA3BUTHA, PA3BUTHA BHyTpCHHCfI Mo3nuun JIMYHOCTHU, MAaTPHUOTH3MA U
YBOKEHUSA K 3aKOHY M IPaBOMOPSIKY, YEIOBEKY TpyAa U CTapHIeMy MOKOJEHHIO, B3aUMHOTO
yBa)KeHHUS, OEPEKHOTO OTHOILIEHUS K KYIbTYPHOMY HACJIEIUIO M TPAJAUILIUSAIM MHOTOHAIIMOHAIEHOTO
Hapoza Poccuiickoin @enepannu, NpUpoJe U OKPYKAIOIIEH cpee.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npenmMera «buonaorus» A0IKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHPOBAHHOM BHYTPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUMN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAULIHOHHBIM LIEHHOCTSIM POCCUNCKOI0 00I11€CTBA, pACIIUPEHUE KUZHEHHOTO
OIBITA U OIBITA IEATEIBHOCTH B IIPOLIECCE PEAIU3ALMU OCHOBHBIX HAIIPaBICHUN BOCIIUTATEILHON
JEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaaancKoro BOCHUTAHMS: C(HOPMUPOBAHHOCTh MPAKAAHCKOM MO3UIIMU 00YYAIOIIErocs KaK
AKTHBHOT'O M OTBETCTBEHHOT'O YIEHA POCCUICKOT0 O0IIECTBA;
OCO3HaHHME CBOMX KOHCTUTYILMOHHBIX NpaB U 00S3aHHOCTEH, YBa)KEHUE 3aKOHA M MPABOMOPSIKA;
TOTOBHOCTb K COBMECTHOM TBOPYECKOH A€ATEIbHOCTH IIPU CO3AaHUH yIEOHBIX IPOEKTOB, PELLICHUN
y4eOHBIX M MO3HABaTeNbHBIX 3ajay, BHIMOJIHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB; CLIOCOOHOCTh
omnpeneNiaTh COOCTBEHHYIO MO3HUIMIO 1O OTHOIIEHUIO K SIBJIEHUSM COBPEMEHHOW >XU3HU U
O0BACHATH €€;
YMEHHE YUYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aUMOJIEHCTBHS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COL[UAJIbHBIM TOJI0KEHHUEM;
TOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBIITOJIHEHUS yUEOHBIX, TO3HABATEIbHBIX
Y UCCIIEN0BATENbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOIICHUS K MHEHHIO ONIIOHEHTOB IIPU
00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COZAEp KaHUs; TOTOBHOCTh K T'YMaHUTapHOU U
BOJIOHTEPCKON  JEATENBHOCTH; 2) NATPHOTHYECKOT0 BOCHUTAHUSA: CHOPMUPOBAHHOCTH
POCCUMCKOMN I'pa’kIaHCKOW UIACHTUYHOCTH, ITIATPUOTU3MA, YBAKEHHS K CBOEMY Hapoly, YyBCTBa
OTBETCTBEHHOCTH Itepes PoauHOM, ropIOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3BIK U KYIBTYDY,
IIPOLUIOE U HACTOAIEE MHOIOHAMOHAILHOTO Hapoaa Poccnn;
LIEHHOCTHOE OTHOLIECHHE K MPUPOAHOMY HACICAUIO U IAMATHUKAM IIPUPOIBI, JTOCTUKEHUAM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/E;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUMCKHX YYEHBIX B CTAHOBJIEHHE M pPa3BUTHE OHUOJIOTHH,
MOHMMAaHUS 3HAa4eHHs] OMOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJbI, B JKU3HU 4YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CIIY>)KeHHUIO U 3auiute OTeuecTBa, OTBETCTBEHHOCTD 32 €r0

Ccynp0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIUTAHMUS: OCO3HAHUE

JTyXOBHBIX IIEHHOCTEH POCCUICKOro Hapoa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 U IPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTHPYSICh Ha

MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B IIOCTPOSHUE YCTOMYMUBOTO OYAYyIIEro; OTBETCTBEHHOE OTHOIICHUE K

CBOMM POJUTEIISAM, CO3JAHUIO CEMBH Ha OCHOBE OCO3HAHHOI'O NPHUHATHS LEHHOCTEW CEMEMHOMU

)KU3HU B COOTBETCTBHM C TpaaulusiMu HapoaoB Poccuu; 4) 3cTeTH4ecKOro BOCHUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO

TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPAXEHHUIO B Pa3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHUE IMPOSBISATH KauecTBa

TBOPUYECKOH INYHOCTH;

5) ¢puznyeckoro BocnuTaHus, GopMUPOBAHUSA KYJIbTYPbI 310POBbS H IMOIHOHATBLHOTO
0J1aromoJy4usi: TOHUMaHUE ¥ pean3aliys 3JJ0pOBOTO U 0e30macHoro oopasa Ku3Hu
(3mopoBoe muTaHue, COOMI0ICHNE TUTHEHUYECKUX MTPAaBUII M HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATUHN U OTIbIXA, PETYJIsIpHAs (PU3MUECKasi aKkTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IEHHOCTH MPAaBHJI WHIWBUIYAIBHOTO U KOJUJIEKTUBHOTO O€30I1aCHOTO TMOBEJCHUS B

CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCJEACTBUIN U HEMPUSITHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTHUKOB,

KYpEHHs);

6) TPYA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTh K AaKTHUBHOM JI€ATEILHOCTH TEXHOJOTHYECKONW M COIMAJIbHOM HAaNpaBlI€eHHOCTH,

CIOCOOHOCTh MHUITUUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHLHO BBIMOIHATH TAKYIO JIEATEITbHOCTH;

WHTEpPEC K pa3nyHbiM cdepaM TpoPecCHOHAIBHOW JEATeTbHOCTH, YMEHHE COBEpIIaTh

OCO3HAHHBIN BBIOOp Oynymiei npodeccuu W pearn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MTPOTSHKEHUH BCEH JKU3HU; 1)

IKOJIOTHYECKOr0 BOCHHUTAHMS: JKOJIOTMYECKH IeJIecO00pa3HOe OTHOIICHUE K TMPUPOJE Kak

MCTOYHMKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUS;

MTOBBIIICHHE YPOBHS IKOJIOTHYECKON KYJIbTYphI: MPUOOPETEHUE OTbITA INTAHUPOBAHUS MTOCTYIIKOB

Y OLIEHKU WX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPYKAIOILIEH CPEbL;

OCO3HaAHUE TI00aTBFHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U TTyTeH MX PelIeHuUs; ClIOCOOHOCTh

UCIIONIb30BaTh MpPHOOpeTaeMble MPU W3YYCHUU OWOJOTHMU 3HAHWUS W yMEHUS TMPU PEIICHUU

po0JieM, CBA3aHHBIX C PAIMOHATBLHBIM MPUPOIOIOIL30BaHUEM (COOTIOACHHE MPABUI TIOBEICHUS

B IIPUPO/IE, HAITPABJICHHBIX HA COXPAaHEHUE PABHOBECHUS B DKOCUCTEMAX, OXpPaHy BUJOB, SKOCUCTEM,

o6uocdepsl);

AKTHUBHOE HEIPUSATUE JEUCTBUM, NMPUHOCIIIMX Bped OKpYXKarolled MPUPOAHOM cpene, YMEHHE

MIPOTHO3UPOBATH HEOJIATONPHUSATHBIE SKOJIOTUIECKHE TTOCTEACTBUS TPEITPUHIMAEMBIX ASUCTBUIA U

MpeaoTBpaniaTh ux;



HaJINYMe Pa3BUTOTO YKOJIOTHYECKOTO MBIIIJICHH S, DKOJIOTHYECKOM KYJIBTYPBI, ONIbITA ACSATEIbHOCTH
JKOJIOTMYECKOM HAINpPaBICHHOCTH, YMEHHMsS pPYKOBOJCTBOBATBCA HMH B II03HABATEIBHOW,
KOMMYHHMKaTUBHOM M COLMAJIBHOM IIPAKTHKE, TIOTOBHOCTU K YYacCTHIO B IIPAKTHYECKOH
JESTEIBHOCTH 3KOJIOTMYECKON HalpaBIE€HHOCTH; 8) e HHOCTH HAYYHOI'0 IO3HAHMSA:
c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd W OOILECTBEHHOH IpPaKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYpP, CHOCOOCTBYIOILIETO
OCO3HAHHIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UUTATEIBCKOM KYJIbTYphl KaK CPEICTBA B3AUMOACUCTBUS MEKIY
JIOJbMU U ITIO3HAHUS MUDPA;

NOHMMaHue crneuupuKkd OHOJOTMM KaKk HayKd, OCO3HaHHMA e€ poid B (HOPMUPOBAHHU
PALMOHAIBHOIO HAyYHOI'O MBIIUIEHHS], CO3JJaHUU LIETIOCTHOTO IPECTaBICHHUsI 00 OKpYy»KaroleM
MUpE KaK 0 €IMHCTBE IIPUPO/Ibl, UEJIOBEKA U 00IIECTBA, B TO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHuH podiieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHON IUBHIIM3AIMH: 00eCIeYeHUs] HOBOTO
YPOBHSl pa3BUTHS MEIULIMHBI, CO3/IaHUE NEPCIEKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pEIlaTh
pecypcHble TpOOJIEMBl PAa3BUTHS 4YEJIOBEYECTBA, IOWCKAa MyTeH BBIXOJAa W3 TJI00ATBHBIX
HKOJIOTHYECKUX MPoOsieM u 00ecrieueHHs Mmepexoa K yCTOHUYMBOMY Pa3BHTHIO, PAIlIOHAIEHOMY
UCIIOJIb30BAaHUIO IPUPOJHBIX PECYpPCOB U  (OPMUPOBAHHUIO HOBBIX CTAHJIAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B IIOJIyYEHHUU OHOJOTMYECKMX 3HAHUM B LENSIX IOBBILICHUS 0O0LIel
KYJBTYpBl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIHOHAIHHOMN
IPaMOTHOCTH O0y4JaroLuxcs, GopMupyemMoi npu U3y4eHuu OnoIoruu;

MOHMMAaHHE CYLTHOCTU METOJ0OB IMO3HAHHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax, ClIOCOOHOCTH
MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS /IS aHAJIM3a U OOBSICHEHUS SIBJICHUI OKPY’KAIOLIEro MUpa U
IPOUCXOJAIIMX B HEM HM3MEHEHHWI, yMEHUE JelaTh OOOCHOBaHHBIE 3aKJIIOUEHHS Ha OCHOBE
Hay4YHbIX (AKTOB M MMEIOLIMXCA JAHHBIX C II€JbI0 IOJIyYEHHs] JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIb30BaTh OMOJIOrMYECKHE 3HAHMS JJIS peleHus npolieM B
pEAIbHBIX JKU3HEHHBIX CHUTYyalMsAX; OCO3HAHWE LIEHHOCTH HAYYHOH NEATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JI€ATENbHOCTh MHANBUIyaJIbHO U B TPYIIIIE;
TOTOBHOCTb U CIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «bronorusy» BKIIOYAI0T: 3HAYUMbIE
1t (OpMUPOBAHUST MHUPOBO33PEHHS OOYJAIONIUXCS MEXKIUCIUTIIMHAPHBIE (MEXKIIPEIMETHBIC)
oOllleHay4YHbIe TIOHSTHS, OTPAKAIONIME IETOCTHOCTh HAyYHOW KAPTUHBI MHUpa M CHEHUPUKY
METOJ/IOB TIO3HAHMS, HCIOIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUA, SIBIICHUE,
MpoIecc, CUCTEeMa, HaydHbIH (akT, TPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
WCCIIeI0BaHNe, HAOMIO/IEHUE, W3MEPEHHE, SKCIIEPUMEHT W JIpyrue); YHUBEpCAIbHBIC Yy4eOHBIE
nercTtBusl  (MMO3HABAaTENIbHBIC, KOMMYHUKATHBHBIC,  PETYJISTUBHBIE),  OOECIEUYHBAIOIINE
dbopmupoBanre (YyHKIIMOHATHHOW TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OOYYarOIINXCS,
CIIOCOOHOCTh oOyyaronmxcs HCII0JIb30BaTh OCBOCHHBIEC MEXIUCITUTIITHHAPHBIC,
MHPOBO33PCHUECKHE 3HAHUS ¥ YHUBEPCAIbHBIC YyUe€OHBIE MEWCTBHS B TIIO3HABATEIHHOW U
COIIMAIbHOM MPAKTHKE.



B pesynbTaTe m3ydeHus: OMOJOTHHM HAa YPOBHE CPEIHEro 00IIero o0pa3oBaHus y 00yJaromierocs
OyayT cOpMHPOBAHKI IO3HABATEIILHBIC YHUBEPCAIbHBIC yUCOHBIC IEHCTBHS, KOMMYHUKATHBHBIE
YHUBEpCAJbHbIE YUeOHbBIC JICHCTBHS, PErYJISATUBHBIC YHHBEpCAJIbHBIC Y4eOHBIE JEHCTBHSA,
COBMECTHAs JeSITeIbHOCTD.

MeranpeamMeTHbie pe3ysbTaThl OCBOCHHUS MPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHUS JOJDKHBI
OTpaKaTh:

OBi1ajieHne YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JOrHYECKHUe JeCTBHUS: CAMOCTOATEIILHO (DOPMYIHUPOBATh U aKTYAIN3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE; UCIIOIb30BaTh MPHU OCBOCHUHW 3HAHUH MPUEMBI
JIOTUYECKOT0 MBIIIUICHHS (aHAIM3a, CHHTE3a, CpaBHEHUS, KiacCU(UKAIUU, 0000IIEeHNUS ),
PacKpbIBaTh CMBICT OMOJIOTHYECKUX TIOHATUI

(BBLIETIATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH CBSI3H C IPYTUMHU IMOHATUSIMH); ONIPEAETATh
LEIU JCATEIBbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTHIKEHUSI, COOTHOCUThH PE3YJIbTATh
JEATETLHOCTH C TIOCTaBJICHHBIMH IIEJISIMH; HCIIONB30BaTh OWOJOTHYECKHUE TMOHATUS IS
00BbsicHeHUsT (AKTOB U SBJICHHUN JKUBOW TMPHUPOABI; CTPOUTH JIOTUYCCKUE PACCYKICHHUS
(MHIYKTUBHBIC, NEAYKTUBHBIE, 10 AHAJOTWHU), BBISABISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpUBaeMBbIX SBJICHUIX, (POPMYIUPOBATH BHIBOJBI M 3aKIIOUCHHUS;

MPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA [UJIi TIPEICTABIICHUS] CYIICCTBEHHBIX CBSI3ed U
OTHOIIICHUN B M3y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMN DPA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPELICHUS MPOOJIeMbl ¢ Y4YETOM aHalIM3a HMMEIOIIUXCS MaTepUalbHBIX H
HEMaTepUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B J€SITEIbHOCTD, OLICHUBATH COOTBETCTBHE PE3YyIbTATOB IIENIIM, OLEHUBAThH
PHUCKH TIOCTIEJCTBUMN JAEATEIHHOCTH;

KOOPJAMHHUPOBATh M  BBIOJNHATH pabOTy B  YCIOBUSAX pealbHOro, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS; pPa3BUBAaTh KPEATHBHOE MBIIUIICHHE TMPU PEIICHUU
YKU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe MCCIEI0BATEIbCKHE ICCTBUSI: BIAJCTh HABBIKAMU y4eOHO-HCCIICAOBATEILCKOW U
MPOEKTHOM JIeATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM, CIOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB PELICHUs MPAKTHYECKUX 3a7ad, MPUMEHEHUIO Pa3IMYHbIX
METOHO0B IMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BBl JIEATEIbBHOCTH 1O TOJYYEHHIO HOBOIO 3HAaHMS, €ro
WHTEpIIpETalK, MPeoOpa3oBaHUI0 U MPUMEHEHHUI0 B Y4Y€OHBIX CHUTYalMsIX, B TOM YHCIE IMPHU
CO3aHUM YUEOHBIX M COI[MAIBHBIX MPOEKTOB; (hOPMUPOBATh HAYUHBIN THUI MBIIUICHUS, BIAJETh
HAyYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATUSIMHU H METO/IaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33a/1a4i B 00pa30BaTeNbHOM JESTEIHOCTH U )KM3HEHHBIX
CUTYaIUsX;

BBISIBIIATh NTPUYMHHO-CJICJACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3a7ady, BBIJBUTATh TUIOTE3Y €&
pelIeHus, HaXOAUTh apTYMEHTHI JIJIs JOKa3aTebCTBAa CBOMX YTBEPIKICHHM, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU PEIICHUS;

aHAJM3UPOBATH TOJYYCHHBIC B XOJI€ PEIICHUS 3aJadll pe3yJbTaThl, KPUTHUYECKH OIICHHBATh WX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH HM3MEHEHHE B HOBBIX YCIOBHSX; JaBaTh OIIEHKY HOBBIM
CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;



OCYIIECTBIIATh IIEJICHANPABICHHBIA IMOMCK TIEPEHOCAa CPEICTB W CIOCO0OB JICHCTBUS B
po(hecCHOHATLHYIO CPEey;

YMETh MEPCHOCUTh 3HAHHS B MO3HABATEIbHYIO M MPAKTHYCCKYIO OOJIACTH JKU3HEICSTEIbHOCTH,
yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHUs], CTABUTh MPOOJICMbI U
3aJ1a4uu, TOMYCKAIOIINE allbTePHATHUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmei:

OpUEHTUPOBAThCS B PA3NIMYHBIX HMCTOYHHKAX WHGOpManuu (TEKCTe y4eOHOro mocoOus,
HAYYHOIIONYJISIPHOW JIUTEpaType, OMOIIOTMYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbBIX, B MHTepHeTe), aHAIM3UPOBATh HH(DOPMAIUIO PA3IMYHBIX BHIOB U (HOpPM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;
(bopMyIUPOBATH 3aMIPOCHI U MPUMEHSTH PA3IMYHBIC METOIBI TIPU TIOUCKE U 0TOOPE OMOIOTHYECKO
uH(pOopMaIuu, HeOOXOAUMOI JI71s1 BBIIOJIHEHUS y4eOHbBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HCIOJNB30BaHHUS  WMH(GOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
COBCPUHICHCTBOBATb KYJIbTYPY AKTHBHOI'O HWCIIOJB30BAHUA PA3JIMYHBIX IMOHMCKOBLBIX CHCTCM,
CaMOCTOSITENIbHO BBIOUPATh ONTUMAIIBHYIO OPMY IMpeACTaBICHHS OUOIOrHYecKoi nHpopMaIu
(cxembl, rpauKy, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYroe); MCIONb30BaTh HAYYHBINA S3BIK B
KauecTBe CpeAcTBa MpH paboTe ¢ Ouonormyeckoil mHpoOpManuel: MPUMEHSATh XUMHUYECKUE,
dbusznyeckue U MaTeMaTHYeCKUe 3HAKU M CHUMBOIBI, (hopMyInbl, abOpeBUaTypy, HOMEHKIATYpY,
WCIIOJIB30BaTh U MTPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTISTHOCTH;

BJIQ/IETh HABBIKAMHU PACIO3HABAHMS U 3alUThl WHGOpManuu, UHGOPMAIMOHHON Oe30MacHOCTU
JINYHOCTHU.

OBj1aieHHe YHUBEPCAJIbHbIMUA KOMMYHUKATHBHBIMH JAEHCTBUAMM:

1) o01IeHne: OCyIIECTBIATh KOMMYHHKAIIMH BO BCeX c(epax *KU3HU, aKTUBHO y4acTBOBATH B
JUaore WiIM JUCKYCCHUM IO CYIIECTBY 00CYyXk/JaeMoil TeMmbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJACHHUS OTHOCUTENIBHO BBIIIOJHEHUS IPEIaraéMon 3a1a4k, yYUThIBaTh HHTEPECHI
Y COIVIACOBAaHHOCTH MO3UIUHI IPYIMX yYaCTHUKOB AMAJIOTa WIN JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEJCTBA OOILIEHUS, NMOHMMAaThb 3HAYEHHE COLMAJIBHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTyallMi, yMETb CMAr4arh KOH(QIUKTHI U BECTH
[IEPErOBOPBHI;

BJIQJIETh Pa3IMUHBIMM CIIOCOOaMM OOIIEHHS M B3aUMOJACHCTBMS, MOHUMATh HAaMEPEHUs IPYrHxX
JIOJeH, TPOSBIATh YBAXUTEIbHOE OTHOLIEHHME K COOECeAHHKY U B KOpPPEKTHOH ¢opme
(GbopMynupOBaTh CBOM BO3PAKEHUS; Pa3BEPHYTO U JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHUS C
UCIIOJIb30BAHUEM SA3BIKOBBIX CPENICTB.

2) COBMeCTHAsl JIeATeJbHOCTb: IOHMMATh M HMCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOU U
UHIUBUAYAIbHOM  pabOThl MpH  peleHHuH OHONOTHYecKOHM MpoOieMbl, O0OOCHOBBIBAThH
HEO00XO0IUMOCTh IPUMEHEHHS TPYNIOBBIX (HOPM B3aUMOJECHCTBUS MPHU PEeLICHUH YueOHOH 3a/1auH;
BBIOMPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JeHCTBUH ¢ Y4€TOM OOIIMX HWHTEPECOB H
BO3MOXHOCTEH KaX/10T0 WieHa KOJUIEKTUBA,;



NPUHUMATD IIeTTH COBMECTHOM eI TeTbHOCTH, OPraHH30BBIBATh M KOOPAWHUPOBATH JICHCTBHSI 10 €€
JOCTIDKEHUIO: COCTABJIATh IUIAH JICHCTBHIA, PacIpelesiaTh POJIH C y4ETOM MHEHHH YYaCTHHKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboTHI;

OILICHUBATh KA4eCTBO CBOETO BKJIaJa M KAKIOrO yYaCTHHKAa KOMaHJIbI B OOIIMH pe3ylbTaT I10
pa3paboTaHHBIM KPUTEPUSIM;

npejUlaraTh HOBBIC TPOCKTHI, OIEHHBATH HJCH C TMO3UIMH HOBU3HBI, OPHUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh TIO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX CHTYAlUsAX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATHBHBIM.

Ogy1ajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

1) camoopraHm3ammsi: KMCIOJB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIABJICHHS HPOOJIEM U MX
pELIeHUs B )KU3HEHHBIX M YUEOHBIX CUTYaLUsX;

BbIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE YCTAHOBKHM B CBOMX
JICUCTBUAX W IOCTYNKAX IO OTHOLICHUIO K JKUBOM MHPHUPOJE, CBOEMY 3I0POBBIO M 310POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENILHO OCYILECTBIISAThH I03HABATEIbHYIO J1€ATEIbHOCTD, BBISBIATH IPOOJIEMBI, CTABUTH U
¢dopMynHupoBaTh COOCTBEHHBIE 3a/laud B 0O0pa30BATENbHON JEATEIFHOCTH M JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOSITEJIbHO COCTAaBJISITh IIJIaH pEIICHUs MNpoOJieMbl € y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYalLHsIM;

paclMpsATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOYTEHUH; AeaTh

OCO3HAaHHBII BBIOOP, APIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTh 3 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3PYAMLIMU B Pa3HbIX 00JIACTAX 3HAHUMH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb: JIaBaTh OI[EHKY HOBBIM CUTYallUsIM, BHOCUTH KOPPEKTHBHI B JICATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJI€Th HaBBIKAMHU I[O3HABATENbHON pediIeKkcuy Kak OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U

MBICIIUTENBHBIX NPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCII0JIb30BaTh NPUEMBI peIeKCUH IS

OLICHKH CUTYyalllH, BHIOOpPA BEPHOTO PEILICHUS;

YMETB OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHI)KEHUIO; IPUHUMATh

MOTHBBI U ApTyMEHTBI APYT'UX IIPU aHAJIU3€ PE3YJIBTATOB EATEIbHOCTH;

3) npuHsATHE Cedsi U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTaTOB ACSITEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKHU; pa3BUBATh CIIOCOOHOCTD
MMOHUMATh MUP C MO3UIUH IPYrOro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI



[IpenmeTHbIe pe3ynbTaThl OCBOCHUS COAepkKaHus yueOHoro nmpeamera «buonorus» Ha
yriyOJaéHHOM ypOBHE OpPUEHTUPOBAHBI Ha obecrieyeHrne MPOGUILHOTO 00yUEHHUS
oOyuatomuxcs 6nonornn. OHU BKITIOYAIOT: cenn(pUUEcKHe sl OMOIOTHH HaydHbIC 3HAHUS,
YMEHHUS U CIIOCOOBI ICHCTBUH 110 OCBOCHUIO, HHTEPIIPETALIMH U TPE0OPa30BAHUIO 3HAHUH, BHIIBI
JEATEIILHOCTH 10 TTOJTyYSHUIO HOBBIX 3HAHUH M UX IPUMEHEHHIO B Pa3INYHBIX YUEOHBIX, a TAaKKe
B PEabHBIX )KM3HEHHBIX CUTyalusx. [IpeaMeTHbie pe3yapTaThl MpeICTaBIeHbI IO TOAaM
U3yUYCHHUSL.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS y4deOHOro mpenmera «buosnorus» B 10 Knacce NOIKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHM O MeCTe€ M POJM OHOJIOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(bOopMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELLICHUU
po0JieM parMoOHAIBFHOTO MPUPOIOTIOIL30BAHMS, O BKJIA/Ie POCCUUCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OWOJIOrMYecKUX 3HAaHWUH, KOTOpas BKIJIIOYAET: OCHOBOIOJATaolne
OHOJIOTHYECKHEe TEPMUHBI U TOHATUS (KU3Hb, KJIETKa, OpPraHu3M, MeTabOJIM3M, TOMEeocTas,
CaMOpETYJISIIHSI, CAMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BHUTHE),
ouosornueckue Teopun (kinerounas reopus T. [lIsanna, M. lllnetinena, P. Bupxosa, xpoMocomHas
Teopus HacneacTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o 1ieHTpax MHOTOOOpa3us u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTEHHII ), 3aKOHBI (€IMHO00pa3Us MOTOMKOB MIEPBOTO MOKOJICHUS,
paclIeIICeHHs], YUCTOThI TAMET, HE3aBUCUMOT0 HaciaeaoBanus ['. MeHaens, roMoJIorH4ecKuX psiioB
B HaclieZIcTBeHHOU n3MeHnurnBocTy H. U. BaBuiosa), mpuHIMUIBI (KOMIZIEMEHTAPHOCTH ); BIIa/ICHUE
OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OHMOJIOTMYECKUX HCCIIEIOBAHUSAX
KHUBBIX OOBEKTOB (OMHCAaHWE, W3MEpEeHHe, HAOIIOACHWE, SKCIEPUMEHT); YMEHHE BBIICISATh
CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT M D3YKApPHOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4Kcie OaKTepHil, TpuOOB, pacTEeHUH, )KUBOTHBIX U YEJIOBEKA,
CTPOCHHS OpraHoB W CHUCTEM OpraHoOB pAacTeHHUH, JKUBOTHBIX, YEJIOBEKa, IPOLIECCOB
KU3ZHEJCATENIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pAacTeHUM, JKUBOTHBIX M YeJIOBEKa,
OMOJOTHYECKHUX MPOILIECCOB: OOMEHa BeulecTB (MeTabonIn3M), IpEeBpaleHHs] SHEPTUH, OpOKEeHHUS,
aBTOTPO(HOTO U TeTepoTPO(HOro TUIOB NMUTAHUS, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, MEH03a,
rameToreHesa, SMOpHUoreHesa, moCTIMOPUOHAIBHOTO Pa3BUTHS, PA3MHOKEHHU S, UHAUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMO/IEHCTBUS T€HOB, I€TEPO31ca, UCKYCCTBEHHOTO 0TO0PA;
YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3H MEKY OPraHOMIaMHU KJIETKH U UX (PYHKUIUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH U MX (QYHKIUSAMHU, MEKIY OpraHaMHM U CUCTEMAMH OpPraHOB Yy pacTeHUH,
JKUBOTHBIX U Y€JIOBEKa U UX (PYHKUHUSMHU, MEXKIY CUCTEMAMU OPraHOB U UX (QYHKIUSMHU, MEKIY
JTarlaMM OOMEHa BEIIECTB, 3TallaMU KJIETOYHOTO LHKJIA W KU3HEHHBIX LMKJIOB OPraHU3MOB,
ATanaMyu SMOPHUOHAIIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOPaMU CpeJIbl
0oOuTaHHUS;

YMEHHE BBISBIIATH OTIMYUTEIbHBIE IPU3HAKH JKUBBIX CHCTEM, B TOM YMCJIE€ PACTEHUMH, JKUBOTHBIX
Y 4YEJIOBEKa;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OHOJOTHYECKYI0 TEPMUHOJOTHIO MU
CUMBOJIMKY JUISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUUYECKUX IPYII; YMEHHUE
pematb  OMOJOrMYEeCKHE 3aJjaud, BbBIABIATH IPUYMHHO-CICJICTBEHHBIE CBS3H  MEXIY
UCCIIETyeMbIMH OMOJIOTHUECKUMH TPOLIECCAMU U SIBICHUSIMH, JeNIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBHITIOJIHATH JIA0OPAaTOPHBIC W MPAKTUUYECKHE pabOTHI, COOIIOIATh IpaBuiIa Mpu padbore ¢
y4eOHBIM U JTabOpaTOpHBIM 000PYJOBAHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bI, IPOBEPATh MX IKCIEPUMEHTAIBHBIMH CPEACTBAMH, (HOPMYIHPYS
eI UCCIIeIOBAHNS, aHATM3UPOBATh OJYYCHHBIE PE3YJIbTAThl U JICJIaTh BHIBOJIBI;

YMEHHUE y4acTBOBAaTh B Y4€OHO-HCCIIEIOBATEIBCKON PabOTe 0 OMOJIOTUH, SKOJIOTUU ¥ MEUIINHE,
NPOBOIUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M MyOJMYHO TPEACTaBISTH MOJyYCHHBIC
pe3yJIbTaThl HA YICHUYECKUX KOH(EPEHIUIX;

YMEHHUE OIICHWBATh ITUYCCKHE ACHEKThl COBPEMEHHBIX HCCJICIOBAHUN B 00JIACTH OWOJIOTHH H
MeIUIUHBI (KJIOHUPOBAaHKE, UICKYCCTBEHHOE OIUIOAOTBOPEHHE, HAPABICHHOE H3MEHEHUE TeHOMa
U CO3JJaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATH OCO3HAHHBIM BBHIOOp Oyaymiell NpodecCHOHAIBHOW MAEATENIbHOCTH B
o0nacTi OMOJIOTHH, MEITUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3sCTBA, MUIIEBOM
NPOMBIIIJICHHOCTH, YIIIyOJISTh MO3HABATENbHBIA HHTEPEC, HAIIPABICHHBIM Ha OCO3HAHHBIN BHIOOP
COOTBETCTBYIOLIEH MPOo(eccuu U MPOJ0IDKECHHE OHMOJOTHYECKOro 00pa3oBaHUs B OpraHU3aIMIX
CpeaHero NpoeCCUOHATBLHOTO M BBICILIET0 0Opa30BaHMUSI.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHMsI ydeOHoro mnpenmera «buonoruss» B 11 Kaacce NONKHBI
OTpaXkaTh:
c(OpMUPOBAHHOCTh 3HAaHMM O MeCTE€ M POJM OHOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TMO3HAHUM 3aKOHOB
IPUPOJIBI M PEUICHUM 3KOJIOTMYECKHX MpPOOJIEM YelIOBEYECTBA, & TAKXKE B PEILIEHUU BOIPOCOB
palMoOHAIFHOTO MPUPOJIONOIB30BaHUSA, U B (POPMHUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K IPUPOJE,
oOLIEeCTBY, YEJIOBEKY, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHUE
OuoJioruu;
YMEHHE BJIAJETh CUCTEMOM OMOJIOTMYECKUX 3HAHUN, KOTOpasi BKIKOYAET ONpEAeSICHUs U
MOHMMAaHME CYIIHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHUECKUX TEPMUHOB U MOHATUH (BH,
sKocucTeMa, Ouocdepa), Ouonornueckue TEOPUH (?BOJIOIIMOHHAS Teopus
Y. TapBuHa, cCMHTeTHUYECKas Teopus 3Bomonun), yueus (A. H. CeeprioBa — o myTsx u
HanpasieHusx sBosonun, B.1. BepHanckoro — o 6uocdepe), 3ak0HbI (FeHETUIECKOTO
paBHoBecus [x. Xapau u B. Baiin6epra, 3aponpimeBoro cxozacrsa K. M. bapa), npasuna
(muauUMYMa FO. JInbuxa, 3K0JIOrHYeCcKOil MUpaMHIbl JHEPTUH ), TUIIOTE3b! (THuroTe3a «mupa PHK»
V. T'unbepta); yMeHue BiIaieTh OCHOBHBIMU METO/IaMU Hay4YHOT'O MMO3HAHUS, UCTIOJIb3YEMBIMU B
OMOJIOTMYECKUX MCCIIEJOBAHUSIX KHUBBIX OOBEKTOB U SKOCUCTEM (OMHMCaHUE, U3MEPEHUE,
HaOJr0IeHNe, SKCIIEPUMEHT), CITIOCOOaMU BBISBJICHUS U OLIEHKH aHTPOIOT€HHBIX U3MEHEHUI B
IIPUPOJIC; YMEHHUE BBIICIAThH CYILIECTBEHHbIE IPU3HAKH: BUIOB, OMOT€OL€HO30B, IKOCUCTEM U
6uocdepsl, CTAOMIN3UPYIOLIETO, ABUXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOI'O 0TO0PA,
AJIJIONIATPUYECKOT0 U CUMITATPUYECKOT0 BUI000Pa30BaHNs, BIAUSHUS IBWKYILIUX CHUJI 3BOJIIOLUU
Ha TeHO(OH T OMYJIALNN, TPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpejie OOMTaHMs, YepEJOBAHUS
HaIpaBJIEHUH 3BOJIIOLNHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YIHEPTHH B SKOCUCTEMAX;
YMEHHME YCTaHaBJIMBATh B3aUMOCBSI3U MEXAY MPOLECCAMH 3BOJIOLUH, JABIKYIIUMU CUJIaMH
AHTPONOTeHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U MPUCITIOCOOIEHUSIMU K HUM OPTaHU3MOB;
YMEHHE BBISBIIATH OTIMUUTEIbHBIE MPU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BUIOB K CpeJie
oOuTaHus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3€ll OPraHU3MOB B
cooO11ecTBax, aHTPOIIOTEHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH;
YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOLIME AapTyMEHThbI, OHOJIOTUYECKYIO TEPMHUHOJIOTUIO H
CUMBOJIUKY JJI JOKa3aTelbCTBA pOJICTBA OPraHU3MOB pAa3HBIX CHCTEMaTHYECKHX TPy,
B3aMMOCBS3M OPraHU3MOB M Cpe/bl OOMTAaHMS, €AMHCTBA YEJIOBEUYECKHX pac, HEOOXOIUMOCTH



COXpaHEHHsI MHOT000pa3usl BHIOB M JKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS IMPHPOIBI U
YeII0BEUeCTBA;

YMEHHUE peliaTh OHOJOTMYECKHE 3allaud, BBISABISATH HPUYMHHO-CICICTBCHHBIC CBS3H MEXIY
UCCIICTYEMBIMH OMOJIOTHYECKUMHE TPOILIECCAMU U SIBJICHUSIMH, JIENIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYCHHBIX PE3YIIbTATOB;

YMEHHUE BBITIOJHSTH J1a00OpaTOPHBIC U MPAKTHUECKUE paboThl, COONI0IATh MpaBHia MpH padoTe ¢
yueOHBIM U Ja0OPAaTOPHBEIM OOOpPYNOBAHWUEM; YMEHHE BBIABUTATh THIIOTE3BI, MPOBEPATH HX
OKCIIEPUMEHTAIBHBIMUA  CPeACTBaMH, (OPMYJIHPYS IeJb HUCCICIOBAHMS, aHAIU3HPOBATH
TIOJTyYCHHBIC PE3YJIbTATHI U JIEJIaTh BHIBOJIBI,

YMEHHE Y9acTBOBATh B YU€OHO-HCCIIEIOBATENBCKOM paboTe Mo OMOJIOTHH, SKOJIOTHU M MEIUIIMHE,
MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIHYHO MPEACTABIATH IMOJYYCHHBIC
pe3yJIbTaThl HA YICHUYECKUX KOH(EPEHITUIX;

YMEHHUE OLEHUBATh THIIOTE3bI M TEOPHH O MMPOUCXOKICHHUN YKH3HHU, YEITOBEKA M YEIOBEUECKUX Pac,
0 MPUYHHAX, TOCIEACTBHUAX U CIOCO0aX MPeOTBpAIICHUS TTI00aTBHBIX U3MEHEHHH B Onocdepe;
YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHaATbHON AeITeILHOCTH B
o0yacTi OMOJIOTHH, OKOJIOTUH,  TPHUPOJIOIOIB30BaHUS, MEIWINHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIIBCKOTO XO035CTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YTIYOJIsATh
M03HABATEIBHBII HHTEPEC, HAPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH npodeccuu
Y TIPOJIOJKEHUE OMOJIOTHUECKOTO 00pa30BaHuUs B OPraHU3AIUAX CPETHETO MPO(HECCHOHAIBHOTO U
BBICIIETO 00pPa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHE 10

KJIACC
HaumeHnoBanue pa3zienoB 1 TeM MPOrpaMMbl KomnyectBo DJEeKTPOHHBIE
Ne n/m 4acoB (uudpoBsie)
00pa3oBaTeNbHBIE PECYPCH
Bcero Kontposbabie paboThl |IpakTHYecKHE PaOOTHI

1 buonorus xak Hayka 1

2 JKviBble cCTEMBI U UX U3YUYCHHE 2 bubnuorexa [IOK
https://m.edsoo.ru/863cca60

3 JKuBble cucTeMBbl U UX U3YYEHHE 2

4 buonorus kinetku 2 1 0.5 bubnuoreka [{OK
https://m.edsoo.ru/863cca60

) XuMu4deckasi opraHu3aius KJICTKA 10 1 bubmmoreka [JOK
https://m.edsoo.ru/863cca60
bubmunoreka IIOK
https://m.edsoo.ru/863cca60

6 Crpoenue u GyHKLIUHU KIETKU 8 2

7 OOMeH BellecTB U MPEBpaIlleHUue YJHEPTUH B KIIETKE 9 1 bubnnorexa [JOK
https://m.edsoo.ru/863cca60

8 Hacnencreennas nHGopMaIus u peann3anms e¢ B 9 0.5 bubnmoreka [JOK

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

9 JKu3HeHHBIN UKIT KISTKU 6 1 bubnunorexa LIOK
https://m.edsoo.ru/863cca60

10 CtpoeHue u GyHKIIMH OpraHU3MOB 17 1.5



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

11 Pa3zMHOXeHUE U pa3BUTHE OPTraHU3MOB 1.5 bubmuorexa [JOK
https://m.edsoo.ru/863cca60
12 I'enernka — HayKa 0 HaCJIEICTBEHHOCTH U 0.5 Bu6mmoteka [JOK
U3MEHYMBOCTH OPraHU3MOB https://m.edso0.ru/863cca60
HaumeHoBaHKE pa3AesioB U TEM IPOrPaMMBI KonuuectBo DNeKTpOHHbBIE
Ne i/n (uudposbic)
oOpa3oBaTellbHbIE PECyPChI
H KonrtponbHble paboThI ||Ipa[cmqecxﬁe paboTsl || |
13 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 1 bubimotreka [HOK
https://m.edsoo.ru/863cca60
|14 ||3aKOHOMepHOCTH HU3MEHYHUBOCTH 1 | I
15 I'eHeTHKa YenoBeka 0.5 bubnnoreka IHOK
https://m.edsoo.ru/863cca60
16 Cenekius opraHu3MoB 1 bubmoreka [IOK
https://m.edsoo.ru/863cca60
17 bHOTEeXHOIOrHS U CHHTETHYECKAs OHOJIOTUs buonuoreka [JOK
https://m.edsoo.ru/863cca6b0
|18 ||Pe3epBﬂoe BpeMs || |
|,Zl06aBHTb CTPOKY l
|OBLHEE KOJIMYECTBO YACOB I10 [TPOTPAMME 13



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

11 KJIACC

Ne | Haumenoanue pa3aenoB| KonudectBo uacoB DnexTpoHHbIE (IIUPPOBLIC)
n/m U TeM MPOTrPaMMBbI o0pa3oBaTenbHbIE PECYPCHI
Bceero| Koutponsubie | [IpakTuuecku
paboThI ¢ paboThI
1 |3apoxxnenue u pa3BuTHE 4 1 Buonorus - (resh.edu.ru)
IBOJTFOIIMOHHBIX
Mpe/ICTaBJICHH B
ouonoruu
2 [MukposBoOnus U € 14 2 Buonorusa - (resh.edu.ru)
PE3YIIbTATHI
3 |MakposBoironus u eé 6
pe3yIbTATHI https://m.edsoo.ru/863cca60
4 |IlpoucxoxaeHue u 15 1.5 Buonorusa - (resh.edu.ru)
pa3BUTHE KU3HU HA
3emie
5 |[Ipoucxoxnenue 10 1 bubmuotexa [JOK

YCIIOBCKA — aHTPOIIOI'CHES

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



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

6 |Dxosorus — Hayka o 3 0.5 Buonorwus - (resh.edu.ru)
B3aMMOOTHOIICHHSIX
OpPraHHU3MOB U
HaJ0pPraHU3MEHHBIX
CHUCTEM C OKPYKarOILIEH
cpenoi
7 |Opranu3Mmel u cpena 9 15 Buonorus - (resh.edu.ru)
oOuTaHus
8 [Dxomorus BHIOB U 9 0.5 bubnuorexa [JOK
HOMYJISIA https://m.edso0.ru/863cca60
9 |Dkomorus cooOIIECTB. 12 0.5 Buosorusa - (resh.edu.ru)
DKOJIOTUYECKHE CUCTEMBI
10 |buocdepa — rmobanpHas 6
HKOCHCTEMA
Ne | HaumenoBanue pa3zaenon KonnuecTBo 4acos OneKTpoHHbIE (IUPPOBHIE)
/1 ¥ TeM IPOTPAMMBI o0Opa3oBaTeNbHbIE PECYPCHI
Bcero| Kontponenbie | IIpaktnuecku
paboThI € paboThI
11 |Yenosek u okpyxatomas | 6 1 bubmmoreka [JOK
cpena https://m.edso0.ru/863cca60
12 |Pe3epBHOE Bpems 8 buonorua - (resh.edu.ru)
Jl06aBUTH CTPOKY
OBILIEE KOJIMYECTBO 102 2 7.5

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

NOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne  Tema ypoka KommuectBo wacoB Jlata DnexTpoHHBIE HU(BPOBBIE TI/TI Bceero KonTponbHsbie [Ipaktndyeckne nydeHus

o0Opa3oBaTenbHbIE peCypChl PaOOTHI PaOOTHI

1 [[buosnorus kak KOMIUIEKCHAs HayKa U Kak 4acTh coBpemennoro 1 http://school-collection.edu.ru/ obmectral]
2  [[PKusble cucteMbl 1 ux cBoiicTBa]] 1
3 [[YpoBHeBas opraHu3aius KUBbIX cucrem|] 1 http://school-collection.edu.ru/
4 [[Mcropus oTKpbITUS U U3ydeHUs kieTku. Kiierounas teopus. 1 1
BxopgHas KOHTponbHan paboral]
5 [[Meronbl MONEKYyISPHON U KiIeTouHOU Ouosoruu. 1 0.5 http://school-collection.edu.ru/

[TpakTryeckas padota «M3yueHue METO10B KJIETOYHON

6uosioruu (xpomarorpadus, anekrpodopes, MdpdepeHunansHoe

ueHtpudyruposanue, [1LP)»]]

[[XuMudeckuii cocTaB KJIETKH] ] 1 https://www.google.com/
[[MuHepanbHbIE BEIEeCTBA KIETKU, MX OHMOJOTHYecKast poiib|] 1

8 [[Oprannyeckue BemecTBa KieTku — Oenku. Jlabopartopuas 1 0.5 http://school-collection.edu.ru/ pabora «O0HapyxeHHE OEIKOB C TMOMOIILIO
Ka4ueCTBEHHBIX PEaKIIUii»]]

9  [[CnoiicTBa, knaccudukaius u pynkuuu 6enkon]] 1 http://school-collection.edu.ru/

10 [[Opranndeckue BemecTBa KJISTKH — yrieBoabl]] 1
11 [[Opranudeckue BemiecTBa KJIECTKH — JIMITHBI] | 1

12 [[Hyxneunossie kucnotsl. JTHK u PHK. JIaboparopHas paGota 1 0.5 http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

«MccrnenoBanue HyKIIEHHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK Pa3IUYHBIX
OpraHu3MOBY||

13 [[Crpoenue u ¢pyukiun ATD. Ipyrue Hykiaeosuarpudocdarsi 1 http://school-collection.edu.ru/
(HT®)]]

14 [[CexBenupoBanue JIHK. MeTo1b1 TeHOMUKH, 1 TPAHCKPUIITOMUKH, TPOTCOMUKH | |



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

No

15
16
17

18
19

20

21
22
23

24

25

26

27
28

29

Tema ypoxka KomudectBo yacoB [lata DOnextpoHHBIC IU(PPOBHIE TI/TT Bcero Kontponsheie [Ipaktndyeckne nzydeHus

00pa3oBaTeNbHBIE PECYPChI pabOTHl PabOTHI

1
[[MeTronbl CTPYKTYpHOI Oroioruu|]
[[Tums! knetok. [Ipokapuornueckas kinetka]] 1 http://school-collection.edu.ru/
[[Ctpoenue sykapuotudeckoii kietku. [IpakTudeckas pabota 1 0.5 http://school-collection.edu.ru/
«M3ydenue cBOMCTB KIETOYHOI MeMOpaHbI»| |
[[TToBepxHOCTHBIN ammapat kietku]] 1 http://school-collection.edu.ru/
[[OgHoMemMOpaHHbIe OpraHoubl KieTKu. [Ipaktuueckas padora 1 0.5 http://school-collection.edu.ru/
«M3ydenune IBMKECHUS IIUTOILIA3MbI B PACTUTEIBHBIX KIECTKaX»]]
[[TIosyaBTOHOMHBIC OPTaHOMIBI KJICTKH: MUTOXOHIPHUH, 1 0.5 http://school-collection.edu.ru/ mmactuasl. JlaboparopHas
pabora «HccienoBanue mia3Moiin3a u
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKaxX»|]
[[HememOpaHHbIe OpraHOUIBI KICTKH || 1 http://school-collection.edu.ru/
[[Ctpoenue u pynkmm siapal] 1
[[CpaBHHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT. 1 0.5 http://school-collection.edu.ru/
JlaGopatopHas pabota «/3yueHre CTPOCHHUS KIETOK Pa3IHUHBIX OPraHU3MOBY] |
[[AccUMUIALINAA U AUCCUMUJISIUS — JIBE CTOPOHBI 1 http://school-collection.edu.ru/ merabomusma. Tunsl o0OMeHa

BeulecTs. JlaboparopHas padota «3ydyeHne kaTaauTHUECKON aKkTUBHOCTH ()EPMEHTOB (Ha MPUMEpPEe aMUIIa3bl WIIM KaTajiasbl)»]]
http://school-collection.edu.ru/

[[depMeHTATHBHBIH XapakTep peakiuii KietouHoro 1 0.5 http://schoolmeTrabonusma. Jlaboparopuas pabora «M3yuenue
collection.edu.ru/ hbepMeHTaTHBHOTO pACIIEIUICHHs TIEPOKCHUIA BOJOPO/Ia B PACTUTENILHBIX U JKUBOTHBIX KIIETKaX»|]
[[benku-akTUBATOPHI U OENKU-UHTHOUTOPHI|]| 1

[[ABTOTpOdHBII TUIT 0OMEHA BEIIECTB] | 1
[[@oTocunTe3]]
[[XemocunTes. JTabopaTopHas pabota «CpaBHEHHE POLIECCOB 1 0.5 http://school-collection.edu.ru/  ¢gorocunreza u

XEMOCHHTE3a»]|
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

No

30

31

32
33

34
35
36

37
38
39

40
41
42
43
44

45

Tema ypoxka KomudectBo yacoB [lata DOnextpoHHBIC IU(PPOBHIE TI/TT Bcero Kontponbhsbie [Ipaktrnueckue nzydeHus

00pa3oBaTeNbHBIE PECYPChI pabOTHl PabOTHI

[[AnaspoOHbIe opranu3mMbl. Bunbl Opoxenus. Jlaboparopras
JbIXaHUs» | |

[[A3poGHBIE OpraHu3Mbl. DTaIlbl SHEPreTUIECKOTO 0OMEHa] |

[[DHeprus MemOpanHOTro rpaareHTa npotoHoB. Cuntes ATD:

[[Peakiimu MaTpuyHOro cCUHTE3a] ] 1
[[Tpanckpunuus — Matpuunbiid cuHTe3 PHK] ] 1
[[Tpancmsitus u e€ atanbi]] 1

[[KogupoBaH¥e aMUHOKHUCIIOT. Pois pubocom B OnocuHTE3e
oenkal]

[[Opranu3zanus reHOMa y IpOKapuoT u 3ykapuor]] 1
[[MonekynsipHble MEXaHU3MbI FIKCIIPECCUU I'€HOB Y 3YKapHOT] ]
[[Bupychel — BHekIeTOUHbIe (HOpMBI XKU3HU U obmuratueie 1 0.5
BUpYCay]]

[[BupycHbie 3a0051€BaHNS YeIOBEKA, )KUBOTHBIX, pACTEHHI] |
[[HanoTexHOMOTHY B OMOJIOTHU U MEAUITUHE || 1
[[PKuznennsrii iukn kinetku]] 1

[[Matpuunsiii cuate3 JHK]] 1

[[Xpomocomsl. JTabopaTopHas paboTa «M3ydeHne XpoMocoM Ha
MUKpoTpenaparax»|]

[[Aenenne knetkn — muto3]]| 1

1

1 pabora «CpaBHEHHE NPOIECCOB OpOXKEHUS H
1 http://school-collection.edu.ru/

1 paborta npotoHHol AT®-cuHTa3b1]]

http://school-collection.edu.ru/

1 http://school-collection.edu.ru/

1

https://www.google.com/ napa3uTtsl. [IpakTrueckas pabora «Co3aaHnue MOICITH

http://school-collection.edu.ru/

1 0.5 http://school-collection.edu.ru/ TOTOBBIX



http://school-collection.edu.ru/
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No

46

47
48
49

50

51
52
53
54
55

56
57

58
59
60
61

Tema ypoxka KomudectBo yacoB [lata DOnextpoHHBIC IU(PPOBHIE TI/TT Bcero Kontponsheie [Ipaktndyeckne nzydeHus
o0pazoBaTenbHbIE pecypchl paboThl pabOTHI

1
[[Tunsr knerok. Kaprokunes u nurokunes. Jlabopatopuas 0.5 http://school-collection.edu.ru/ padora «HaGnronenne Muto3a B KIETKax KOHYHMKA
KOpeIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpenaparax)»|]

[[Perynsuus ;kM3HEHHOTO IIMKIIA KIeToK]|] 1

[[Opranusm kak eauHoe 1enoe]] 1 http://school-collection.edu.ru/

[[Tkanu pactennii. JlabopaTopnas padora «3yuenue Tkanen 1 0.5

pacTeHui» ||

[[ Tkanu >kMBOTHBIX M 4yesioBeka. JlabopaTopHas pabora 1 0.5 http://school-collection.edu.ru/

«M3ydenne TkaHel sKUBOTHBIX»] |

[[Opraunsl. Cuctemsl opranoB. Jlabopatopnas padora «M3ydyenue 1 0.5 http://school-collection.edu.ru/ opranoB BETKOBOTO pacTeHHS] |

[[Onopa tena opranusmoB]] 1 http://school-collection.edu.ru/
[[Bm>xeHne opraHu3MoB| | 1

[[[TuTanue opraHU3MOB]] 1 http://school-collection.edu.ru/
[[[TuTaHMEe TTO3BOHOYHBIX )XKUBOTHBIX. [IumeBaputensuas 1

CUCTEMA YeJIOBeKa] |
[[Aprxanue opranu3mMos] | 1 http://school-collection.edu.ru/

[[pIxaHre MO3BOHOYHBIX JKUBOTHBIX M uenoBeka]] 1
https://www.google.com/

[[TpaHCHOPT BELIECTB Y OPraHU3MOB] | 1 http://school-collection.edu.ru/

[[KpoBeHocHas crcTeMa MO3BOHOYHBIX JKUBOTHBIX 1 yenoBeka]] 1
[[Beinenenue y opranusmon]] 1

[[3amuTa y opranu3mos]| 1
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.google.com/
https://www.google.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

No

62
63

64

65
66
67
68

69
70
71

72

73
74

75

76
77

Tema ypoxka KomudectBo yacoB [lata DOnextpoHHBIC IU(PPOBHIE TI/TT Bcero Kontponbhsbie [Ipaktrnueckue nzydeHus
o0pazoBaTenbHbIE pecypchl paboThl pabOTHI
1
[[MMMyHHas crucTeMa 4eloBeKal | 1
[[Pa3mpaxuMOCTh M peryysiusi y OpraHu3MoB| |
[[['ymopasibHas perynsuus U SHAOKPUHHAS CUCTEMa >KUBOTHBIX 1
U 4yesoBekal |
[[D@opMBI pa3MHOKEHUS OPTaHU3MOB] | 1 http://school-collection.edu.ru/
[[[TonoBoe pazmHOX)eHuE] | 1
[[Mefio3]] 1
[[["ameTorene3. O6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 0.5 http://school-collection.edu.ru/

Jlaboparopuas padota «/3y4eHrne CTPOSHHS MOJIOBBIX KJIIETOK Ha TOTOBBIX
MHKpoOIpenaparax»||

[[MuauBuayaisHOE pa3BUTHE OPraHU3MOB — OHTOreHe3]] 1 http://school-collection.edu.ru/
[[3akiagka opraHoB U TKaHEH U3 3apOJBIIIEBBIX JUCTKOB]] 1

[[PocT u pa3BuTHE )XUBOTHBIX. JlabopaTopHas pabora 1 0.5 http://school-collection.edu.ru/
«BbIsSIBIICHHE TPU3HAKOB CXOJICTBA 3aPO/IbINICH TO3BOHOYHBIX

KUBOTHBIX»| |

[[Pa3smMHOXeHUE U pa3BUTHE pacTeHuid. JlaboparopHas paboTta 1 0.5 http://school-collection.edu.ru/
«CTpoeHne OpraHoB pa3MHOXKEHHUS BBICIIUX PaCTEHUI»]]

[[McTopust CTAaHOBIICHHS U Pa3BUTHS T€HETHKH Kak Hayku]|| 1 http://school-collection.edu.ru/
[[OcHOBHBIE MOHATHUS U CUMBOJIBI FeHeTUKH. Jlaboparophas 1 0.5 pabora  «/Ipozoduna kak  OOBEKT
HCCIIeIOBaHUI | |

[[3akoHOMEpPHOCTH HAcJe0BaHUs MPU3HAKOB. MoHOTHOpHAHOE 1 0.5 http://school-collection.edu.ru/

[IpakTuueckas pabota "U3ydyeHue pe3ybTaToB MOHOTHUOPUIHOTO CKpeUIMBaHus Y Apo30uiibl"]]
[[LIuTomornyeckre OCHOBBI MOHOTMOPHUIHOTO CKPEIIMBAaHNUA || 1

[[Ananusupyromiee ckpemuBanue. Hemonnoe nomunupoBanue]] 1

T'€HCTUYCCKUX

CKpelIuBaHue.


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

No

78

79
80
81
82
83

84

85
86
87

88
89

90

91
92

Tema ypoxka KomudectBo yacoB [lata DOnextpoHHBIC IU(PPOBHIE TI/TT Bcero Kontponsheie [Ipaktndyeckne nzydeHus

00pa3oBaTeNbHBIE PECYPChI pabOTHl PabOTHI

[[AuruOpuaHoe ckpemuBanue. [IpakTudeckas padbora 0.5
«M3ydenue pe3yabTaToB TUTHOPUAHOTO CKPEIUBAHUS Y AP030(PHIIb»] ]

[[LluTOonorn4yeckre OCHOBBI JUTUOPUIHOTO CKpermmBanus || 1 http://school-collection.edu.ru/

[[CueruienHOE HacaenoBaHue nMpu3HakoB]] 1

[[XpoMocoMHast Teopus HacaeaCTBeHHOCTH || 1 http://school-collection.edu.ru/

[[TeneTnka monal] 1
[[TenoTun Kak neaocTHas cucrema]] 1 http://school-collection.edu.ru/

[[TeHeTHUYECKHMIT KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U 1 http://school-collection.edu.ru/
yesoBekal |

[[M3meHunBOCTH pu3HAKOB. Buasl nameHurnBoctr|| 1

[[MoaudukanoHHass U3MEHYUBOCTH | | 1

[[BapuanmoHHbIH psi ¥ BapualoHHas kpusas. JlabopatopHast 1 0.5 http://school-collection.edu.ru/
«MccnenoBanre 3aKOHOMEPHOCTEN MOAM(PUKAIIMOHHON U3MEHUYNBOCTU. [locTpoeHre BaprualinoOHHOTO Psijia U BApUAIIMOHHON KPUBO»] |

[[TeHoTHNMUecKas u3MeHYrBOCTh. KomOunatusuas 1 http://school-collection.edu.ru/ u3meHYHBOCTS ||

[[MyTaunoHnHas u3MeHUMBOCTh. [IpakTHueckas paboTa 1 0.5 http://school-collection.edu.ru/
«Mytauuu y 1po3o¢duisl (Ha roTOBBIX MUKpoOIpenaparax)»]|

[[3aKkOHOMEPHOCTH MYTAIIMOHHOIO MpoIlecca. DNUTCHETHKA U 1 SMUTE€HOMMUKA] |
[[TeneTnka yenoBeka. [Ipaktuueckas padora «Cocrasienue u 1 0.5 http://school-collection.edu.ru/ anamu3 pogocioBHON»] ]

[[Meronbl MeauiiHCKOM TeHeTuku]] https://www.google.com/

paborta


http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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https://www.google.com/

Ne  Tema ypoxka KommdectBo yacoB Jlata DOnexTtpoHHBIC TU(PPOBHIE TI/TI Bcero Kontponbhsbie [Ipaktrnueckue nzydeHus

00pa3oBaTeNbHBIE PECYPChI pabOTHl PabOTHI

1
93 [[3HaueHue MeOMIMHCKON reHeTHKH B mpemoTBpamenuu u 1 1 http://school-collection.edu.ru/ nedyennn reHeTHYECKUX 3a00JIEBaHHI YEIOBEKA.

MTorosas KoOHTponbHasA paboTal]

94 [[OcHoBHBIC TOHATHS cenekiuu. JlabopaTopHas paboTa 1 0.5 http://school-collection.edu.ru/
«M3ydeHue copToB KYJIbTYPHBIX PACTCHUH U MOPO/] TIOMAITHUX KHUBOTHBIX»] ]

95 [[Meronb! cenekimoHHOM paboThl. JlaboparopHas pabora 1 0.5 http://school-collection.edu.ru/
«M3yueHne MeTo/10B CEeJIEKIINHN PaCTEeHUI»] |

96 [[HdoctmxeHus celieKIMK pacTeHuid U )KUBOTHBIX. [Ipaktuueckas 1 http://school-collection.edu.ru/ pabora «IIpuBuBKa pacTeHmii»] ]

97 [[CoxpaHeHue, U3y4CHHE U UCIIOJIb30BaHUE T'eHEeTHUECKUX 1
pecypcos]]

98 [[buoTrexHOJIOTHS KaK HAyKa M OTPaciib IPOU3BO/ICTBA. 1 0.5 http://school-collection.edu.ru/
[IpaxTuueckas padbora «M3yueHre 0ObeKTOB OMOTEXHOIOTUN] ]

99 [[OcHoBHBIEC HaTIPaBIEHUSI CHHTETUYECKOI Ononoruu] ] 1 http://school-collection.edu.ru/

100 [[XpomocoMHas U TeHHAs WHXXCHEPHs || 1
101 [[MeaunmHCKHEe OMOTEXHOJIOTUH || 1

102 [[Pe3epBHblii ypok. I[loBTOpenue, 00001eHne, cucTeMaTH3aIus 1 http://school-collection.edu.ru/
3Hanuii |] Jo6aBuTH

CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 2 13.5


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Ne  Tema ypoka KommuectBo wacoB [lata DnexTpoHHbIE HUGDPOBBIE II/TI Bcero Kontponbubie Ilpaktuueckue u3ydeHus 00pa3oBaTebHbIC
pecypcel paboTel  pabOTHI
1 [[OBomoumonnas teopus Y. Jlapsunal] 1
2 [[[Bmwxymue cuiibl 3BONTIOIMH BHIOB 110 Y. JlapBuny]] 1 http://school-
collection.edu.ru/
3  [[bopwba 3a cymiecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBECHHBIN 1
ot6op]]
[[@opMHUpOBaHUE CHHTETHYECKOM TCOPUH IBOJIIOIUH ] | 1 http://schoolcollection.edu.ru/
5  [[Drambl 2BOIONMOHHOTO MPOIECCa: MEKPOIBOIIOIHS U 1 http://school-
MaKpPOIBOJIFOIHS] | collection.edu.ru/
[[[Tonynsiuust — 3J€MEHTapHas €AMHULIA SBOTIOLUH] | 1 1
[[3akoH renerrueckoro paBHoBecus k. Xapmau, B. Baitnoepra. 1 0.5 http://schoolJlaGopaTtophast paboTa «BbIsBICHHE H3MEHYMBOCTH Y 0COOEH 0JTHOTO
collection.edu.ru/ Bumax]]
[[DnemeHTapHBIE (PaKTOPHI 3BONIIOLUH] | 1
[[2ddexT ocHoBaTens. Dddekt OyrbutouHoTo TopibimKkal] 1 http://school-
collection.edu.ru/
10 [[Murparuu. M3onsamun nomynsuuii: reorpagudeckas, 1
Oounosornueckasi|]
11 [[EcrectBeHHbIi 0TOOp — Hampasisiiomuil gpakrop »Bomoruu]] 1
12 [[TIonoBoii oT60P]] 1 http://school-
collection.edu.ru/
13 [[IIpucnoco6ieHHOCTh OPraHU3MOB KaK Pe3yibTaT MUKPOAIBOIIOIHH. 1 0.5

Jlabopartopnast pabota «M3yuenne apoMopd030B U UANOATANTAIIMHA Y PACTCHHIMA
1 KUBOTHBIX»] ]


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ne Tema ypoka KonnuectBo yacoB [lata Dnexkrponusie nudpossie 11/ Becero Kontponbsabie [IpakTnueckue n3ydeHus 00pa3oBaTelibHbIC PECYPCHI

14

15

16
17
18
19

20
21
22

23
24
25

26
27
28
29

30
31

paboThl paboThl
[[[Ipumeps! TpucniocoOIeHUH y opranu3mMoB: Mopdosorunueckue, 1 0.5 http://schoolpusmonorndeckue, OMOXMMHYECKHE,
noBeeHueckue. JlabopatopHas collection.edu.ru/ pa6ota «IIpucrocoGeHuss OpraHu3MOB U UX OTHOCHUTEIIbHAS 11E€7I€CO00Pa3HOCTHY] |
[[Bun, ero kpurepuu u cTpykrypa. Jlaboparopnas padora 1 0.5 http://school-
«CpaBHEHHE BUIOB 110 MOP(HOIIOTHYECKOMY KPUTEPHION] ] collection.edu.ru/
[[Ctpykrypa Buma]] 1
[[BumooOpa3oBaHue Kak pe3yabTaT MHKPOIBOJIIOIHH | | 1
[[CBs3b MUKPO3BOJIIOLIMH U 3MHUIEMUOJIOTUH ] | 1
[[MakposBoutonusi. [TaneoHTonoOrnYeckne MeToabl H3y4eHUs 1 http://school-
IBOJIIOIUH] | collection.edu.ru/
[[Broreorpadudeckue METOIBI U3ydEHUS IBOJIONNH || 1
[[OMOpuonoruueckue u CpaBHUTENbHO-MOp(dooruueckrue MeToasl 1 W3Y4YEHMSI SBOTIOLUH] |
[[MonekynsipHO-TeHETHYECKIE, OMOXUMUYECKHAE M MaTEMAaTHIECKHE 1 http://school-
METOIbl H3yUYCHHUS IBOJIIOIHH] | collection.edu.ru/
[[O61mme 3aKkOHOMEPHOCTH IBOJIOLINH | | 1
[[AnmanTuBHas paguaius. HepaHomepHOCTh TeMiioB sBoonuu|] 1
[[Hay4Hble THITOTE3BI IPOUCXOXKICHHS KU3HU Ha 3emie]] 1 http://school-

collection.edu.ru/

[[[doHayuHble TpEACTABICHUS O 3aPOKICHUU KU3HU] | 1
[[OcHOBHBIE dTanbl HEOpraHuyeckou sBomronmu]] 1
[[[unoTe3sl 3apoxKACHUS )KU3HU] | 1

[[Mcropus 3emmu u meroabl e€ m3ydenus. Jlaboparopuas pabora 1 0.5 http://school«M3ydyenne u omucaHne HMCKOMAEMbIX OCTATKOB JPEBHHX
collection.edu.ru/ opranuzmoB»]]

[[HauanbHbIE STAllbl OPraHMYECKOM 3BOTIOLNH] | 1

[[2BomrOIIHS 3yKapHOT] ] 1 http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

No  Tema ypoka KommdectBo wacoB Jlata DOnexTpoHHBIC IHU(PPOBHIE TI/TI Bcero Kontponbeabie [Ipaktrueckue nzydeHusi oOpa3oBaTeabHbIE

pecypchl paboTel  pabOTHI

1
32 [[OcHOBHBIE ATaMbl IBOIIONNUN PACTUTEIBHOTO MUpa. [IpakTuueckas 0.5 pabora «M3ydyeHne OCOOCHHOCTEH CTPOEHUS PACTCHHH pPa3HBIX
OTJIETIOBY] |
33 [[OcHOBHBIE 3TaIBI YBOIIOIMH KHUBOTHOTO Mupa]] 1 http://schoolcollection.edu.ru/

34 [[2Bomonus kuBOTHBIX. [IpakTHueckas padota «M3yuenne 1 0.5 http://schoolocoGenHocTel cTpoeHUs TO3BOHOUHBIX KUBOTHBIX»]] collection.edu.ru/

35 [[Pa3Butue »u3HU Ha 3emiie IO 3pam u nepuojam || 1

36 [[MaccoBble BRIMUPAHHUS — IKOJOTHUECKHUE KPU3UCHI rpouutoro]] 1 http://school-

collection.edu.ru/
37 [[CoBpeMeHHBII SKOJIOTHUECKUN KPU3HC, €ro 0COOEHHOCTH] | 1
38 [[CoBpeMeHHas cucTeMa OPraHMYECKOro MPOILIOro] ] 1 http://school-

collection.edu.ru/
39 [[OcHoBHBIE cHCTEMATUYECKHE TPYIITBI OPTraHU3MOB] | 1
40 [[AHTpOMOJNIOTHS — HayKa O YeJIOBEKe] | 1 http://school-

collection.edu.ru/

41 [[Pa3BuTHE npeacTaBICHUN O MPOUCXOXKICHUY YemoBeka]] 1

42 [[Mecto yenoBeKka B CHCTEME OpraHudeckoro Mupa. Jlaboparopuas 1 0.5 http://schoolpabota «M3yuenune 0coOeHHOCTEiH
CTpOEHUS CKelleTa yemoBeka, Ccollection.edu.ru/ cBsi3aHHBIX € TIPAMOXOXKACHUEMY] |

43 [[ABwmxymue cuibl anTpororenesal] 1 http://schoolcollection.edu.ru/

44  [[CooTHolIeHHE OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B 1 http://school-
aHTponoreHese]] collection.edu.ru/

45 [[OcHoBHble cTaguu anTpororenesa]| 1
46 [[Ilameoreneruka u maneoreHomukal] 1

47 [[DBodrOIMS COBPEMEHHOTO YeTOBEKa ] ] 1


http://school-collection.edu.ru/
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No  Tema ypoka KomuyectBo yacoB [lata DnexkTpoHHBIC IHU(PPOBHIE TI/TI Bcero Kontponbasie [Ipaktudeckue nzydenusi oOpa3oBaTeabHbIE

pecypchbl paboThI paboThI

1
48 [[YenoBeueckue packl. [Ipaktudeckas padora «M3ydenne 0.5  http://school-
9KOJIOTHYECKUX aJIalTal[kil yemoBeKay|] collection.edu.ru/
49 [[MexnucuuruimHapHble METObI anTponojiorun|] 1
50 [[3apoxmeHue U pa3BUTHE YKOJIOTHH] | 1 http://schoolcollection.edu.ru/
51 [[Meroasl 3xosoruu. JlaboparopHas padota «M3ydenune Mmetoo 1 0.5 http://school-
9KOJIOTMYECKHX UCCIICIOBAHUIY] | collection.edu.ru/
52 [[3HadycHHE YKOJOTHUSCKUX 3HAHUM [T uenoBeka]] 1
53 [[Oxonoruueckue dakrtopsi]] 1
54 [[AbuoTtnueckue akTopsl. CBET Kak SKOJOTHUECKHM (pakTop. 1 0.5 http://schoolJTabopaTtopras pabota
«BpIsIBIEHNE IPUCTIOCOOICHUH OPTaHU3MOB K collection.edu.ru/ Bnusiauio cBetay|]
55 [[AouoTtnueckue akropbl. Temreparypa Kak 3KOJOTHUECKHI (pakTop. 1 0.5 http://schoolJlaboparopras pabdota
«BbIsBIIEHHE TPUCITOCOOICHUI OPraHU3MOB K collection.edu.ru/ BaustHUIO TEMIIEpaTyph» ]|
56 [[AbuoTtnueckue (hakTopbl. BiakHOCTH KaKk 3KOIOTUYECKUH (aKkTop. 1 0.5 http://school/TabopaTtopnass pabora
«AHaromuueckue ocodeHHoCTH pacteHuii u3 collection.edu.ru/ pasHeix Mmect oOuTaHus» ]|
57 [[Cpenbl oOuTanus OpraHU3MOB] ] 1 http://school-
collection.edu.ru/
58 [[buonornyeckue puTMmsi]| 1
59 [[’Kusuennsie popmel opranuzmon]] 1 http://school-
collection.edu.ru/
60 [[buormyeckue pakTopsi]] 1
61 [[3HaueHHe OMOTHYECKHUX B3aMMOJICHCTBU TSI CyIIIECTBOBaHMS | OpraHM3MOB B cpesie OOMTaHus | ]
62 [[Oxonoruueckre XapaKTEPUCTUKH MOMYIISIIHH ] | 1
63 [[OcHOBHBIE MMOKA3aTENU MOMYJISAIMHA: YACICHHOCTD, ITIOTHOCTH, BO3pacTHAas U TOJIOBast CTPYKTypa]]
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No  Tema ypoka KomuyectBo yacoB [lata DnexkTpoHHBIC IHU(PPOBHIE TI/TI Bcero Kontponbasie [Ipaktudeckue nzydenusi oOpa3oBaTeabHbIE

pecypchbl paboThI paboThI

1
64 [[OcHOBHBIE MOKA3aTENN HOMY/ISLMH: POXKIAEMOCTD, IPUPOCT, TEMIT 1 http://school-
pocTa, CMEPTHOCTh, MUTPALHH] ] collection.edu.ru/
65 [[Oxomormyeckas ctpykrypa nomynsuu]|] 1
66 [[Aunamuka nomymnsauuu u e€ perymsauus]] 1
67 [[KpuBble pocta yucIeHHOCTH momyiisiui. Kpussie BobkuBanus]] 1 http://schoolcollection.edu.ru/
68 [[Oxonoruueckas Huia Buja. JlaboparopHas pabora 1 0.5 http://school-
«[IpucnocoOeHuss CeMsIH paCTCHHH K paccelIeHUuIoN ]| collection.edu.ru/
69 [[Bug kak cuctema momyssiuii] | 1
70 [[3akoHOMEpPHOCTH MOBEICHUS U MUTPAIM )KUBOTHBIX|] 1 http://school-
collection.edu.ru/
71 [[CoobmecTBO opraHu3MoB — ouoneno3]] 1
72 [[Oxocucrema Kak OTKpbITas cucremal] 1 http://school-
collection.edu.ru/
73 [[KpyroBoporT BeliecTB 1 IMOTOK 3HEPruu B akocucreme|] 1
74 [[OcHOBHBIE MTOKA3aTEIN IKOCUCTEMBI] | 1 http://school-
collection.edu.ru/
75 [[Dxonoruueckue mUpaMusi|| 1
76 [[M3meHEeHHS COOOIIECTB — CYKIIECCHH ]| 1
77 [[IIpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKocucTeMsl 1 http://school-
MoOpel U OKeaHOB] ] collection.edu.ru/
78 [[IIpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI TYHJIp, JIECOB, cTenel, 1 IyCTHIHB | |

79 [[AHTpOIIOT€HHBIE SKOCUCTEMBI || 1
80 [[YpOoskocucremsl. [IpakTrueckas padbota «M3yyeHue u onucanue 0.5 ypOosKoCUCTEMBI»] ]
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No  Tema ypoka KomuyectBo yacoB [lata DnexkTpoHHBIC IHU(PPOBHIE TI/TI Bcero Kontponbasie [Ipaktudeckue nzydenusi oOpa3oBaTeabHbIE

pecypchbl paboThI paboThI

1
81 [[3akonomepHOCTH (HOPMUPOBAHMS OCHOBHBIX B3aMMOJACHCTBHIM 1 http://school-
OpPraHU3MOB B 9KOCHCTEMaX || collection.edu.ru/
82 [[MexaHu3Mbl BO3JCHCTBHUS 3arpsi3HEHUI Pa3HBIX TUIOB Ha 1 http://schoolcyboprann3MeHHOM, OpPraHU3MEHHOM,
HOIMYJISITHOHHOM U collection.edu.ru/ axocucTeMHOM YpOBHSIX ]

83 [[buocdepa — obmiemnaneTapHas 00004ka 3emMin| | 1 http://schoolcollection.edu.ru/
84 [[Yuenue B. U. Bepnajckoro o ouochepe]] 1 http://school-

collection.edu.ru/
85 [[3akoHOMEpHOCTH CyIIEeCTBOBaHMS OMOChepHh]| 1
86 [[KpyroBopoThl BeLICCTB U OMOTCOXUMHUYCSCKUE UKIbI]] 1 http://schoolcollection.edu.ru/
87 [[3onambHOCTH OMOChepbl. OCHOBHBIC OMOMBI CYIIIH] | 1 http://school-

collection.edu.ru/
88 [[YcroitunBocTs 6uochepsr]] 1
89 [[Dxonormueckne KpU3NCHI U UX MpuunHbI]] 1 http://school-

collection.edu.ru/
90 [[Bo3zaeiicTBue yenoBeka Ha Ouochepy]] 1
91 [[AHTpomoreHHoe BO3/A€HCTBHE Ha PACTUTENbHBIN U KHUBOTHBIN MUP] | 1 http://school-

collection.edu.ru/
92 [[Oxpana mpuponsi]] 1
93 [[OcHOBHBIC IPUHIIMITEI YCTOMYUBOTO PA3BUTHA YeIoBedecTBa M 1 npupobl]|

94 [[PammoHanbHOE MPUPOJIONIOIH30BAHIE U COXPAHCHHE 1 OMOJIOTHYECKOTO pa3Ho0Opaszus 3emn] |
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Neo Tema ypoka KonnuectBo yacoB [lata Dnekrponusie nudpossie 11/ Becero Kontponbabie [IpakTuueckue u3ydeHnss 00pa3oBaTeIbHBIE PECYPCHI

paboThl paboThl

95 [[O6o06menue mo Teme «MHUKPOIBOIIONHUS U €€ PE3YJIbTaThl»] | 1 1
96 [[O6o6menue mo Teme «MaKkpOIBOIIONHS U €€ Pe3yIbTaThI»] ] 1 http://schoolcollection.edu.ru/
97 [[O6o6menue mo Teme «IIpoucxoxaeHnue U pa3BUTHE KU3HA HA 1 http://school-

3emie»]| collection.edu.ru/
98 [[O6o6mieHHe 10 TeMe «IIpOnCX0KICHHE YeT0BEKA — 1 http://school-

AHTPOITOTEHE3»] ] collection.edu.ru/
99 [[O6o06mueHue mo TeMe «IKOJOTUSI — HayKa O B3aUMOOTHOIICHHUIX 1 http://school-

OpraHu3MoB»]] collection.edu.ru/
100 [[O6obmenue o Teme «Opranu3msl U cpena ooutanus»]] 1 http://school-

collection.edu.ru/

101 [[OGoOmieHue 1Mo TeMe «IKOIOTHS BUAOB U monynsuiin]] 1

102 [[O606menwue o Teme «buocdepa — rimodanpHas skocucreMar|] 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2 7.5
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