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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosioruss» cocTtaBuid: KoHUenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIENIeH, COJEp>KaHUsl, PE3yJbTaTOB OOy4YeHUS W
TpeOOBaHMI K YpPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKEHHUS 00 OOIIUX
LEISAX W TMPUHIMUIAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oo6bmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crieniupuke OUOIOruH, €€ 3HaAYEHUU B O3HAHUU >KUBOU MPUPO/IBI
U o0ecrieueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
Ha3BaHHBIM TOJIOKEHUSIM, OIpPENESICeHbl OCHOBHbIE (YHKIMHM MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouonoruu na€T NpeAcTaBiICHHE O LEisaX, o0 oOmei
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleiiaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3Y4YeHUs Y4yeOHOro Marepuajia ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TMPEIMETHBIM PE3yJIbTaTaM
oOydueHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHHOMN
JEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO OCBOCHHUIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mo Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3Yy4YCHHMH OWOJIOTUM, Oiaromaps
YyeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
LHEHHOCTHBIX  OPUEHTAUMUW  JIMYHOCTH,  JKOJOTMYECKOTO  MBIILJICHUS,
IIPECTaBICHU O 37A0pOBOM 00pasze >KU3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupogHor cpeae. Ilostomy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHWUW O CTPOEHUHU KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO MOJTYYEHHBIX
3HaHU B MOBCEAHEBHOW KU3HU ISl PEIICHUS TPUKIIAJIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHWN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIMSHUS XO35MCTBEHHOMN JEATEIbHOCTU YEJIOBEKA Ha COCTOSHHUE MPUPOJIHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWIEHHME BHHUMaHUS K  MPUKIATHOU
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady IIKOJIBHOTO OHOJIOTHYECKOTO OOpa3oBaHUs, KOTOpas Mperoiaraet
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT (GOpPMUPOBAHHE Y OOYHAIOIIMXCS MPEACTABICHUIN O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001IaeT 3HaHus O )KHBOUW TIpUpoe, e
OTJIMYUTEINIbHBIX MPHU3HAKAX — YPOBHEBOU OPraHU3alMM U HBOIIOLMH, CO3AET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOr0 M Oe30macHoro obpasa
KU3HU, HKOJOTMYECKOTO MBIIUICHHUS, LEHHOCTHOTO OTHOIIECHHUS K IKUBOU
IPUPOJE U YETTOBEKY.

bonpmioe  3HadueHwe  OWOJIOTMST  MMEET  Takke JUIA  PEHICHUS
BOCIIUTATENbHBIX W PAa3BUBAIONIMX 3aJad CpeAHero oOiiero ooOpa3oBaHMs,
colpaM3anuu oOyvaromuxcs. M3ydenue Ouonoruu oOecreurBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
UH(GOPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYphl, = CIOCOOCTBYET
UHTErpalid OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSMU U3 JAPYTUX Y4EOHBIX
IpeIMETOB, B YaCTHOCTH, (u3uku, Xxumuun u reorpaduu. HazpanHbie
MOJIOKEHUST O TpelHa3HAYeHUH y4eOHOro mnpenmMera «buosiorus» cocTaBuIH
OCHOBY JUIsl OIPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEICTABIEHHOTO B IPOrpaMMe M0 OUOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusg O0OIIEH KyJNbTYphl, OMPEICISAIONUE aJeKBATHOE IOBEICHUE
YeJIOBEeKa B OKPY KaIoIIeH MPUPOIHOM cpefie, BOCTPEOOBAHHbBIE B TOBCETHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTo B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHUpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4YeOHOro MpeaMmeTa
«buonorusy BbeIIENEHBI CIENYIONUE CoAepKaTeabHbie InHuu: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATILHOMN
OpraHu3allMi >KUBBIX CHCTEM Pa3HOTO paHra WU NPHOOpPETCHHE YMEHUM
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikeHne 1ienw u3ydeHus yueOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIMUMHCS CHCTEMbl 3HAHUI O OMOJOTHYECKUX TEOPHUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYyHOTO T[O3HAHHS, CTPOCHHHM, MHOT0O0pasuu W
OCOOEHHOCTSIX JKHUBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMHU, BBIIAOIIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopmupoBaHrEe Y 00YUaIONMIUXCS TO3HABATEIIbHBIX, HHTCIUIEKTYATbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCe aHaIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISAOB, UACH W MOJXOJOB K M3YYCHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydaromuxcss oOmEell KyJIbTypbl, (QYHKIMOHATbHON
IPAaMOTHOCTH, pa3BUTHEC YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



OKPY’KAIOLIEr0o MHpa JKMUBOM MPUPOABI HA OCHOBAHMM 3HAHUM M OIbITA,
MOJIYYEHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCITUTaHUE YOSKIEHHOCTU B BO3MOXKHOCTU TO3HAHUS YEJIOBEKOM SKHBOM
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYNbTYpPHI, 1l POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHHUS;

IIPUMEHECHHE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HU
JUIS1 OLIEHKH TOCJIEICTBUN CBOEH AESATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MeEp
npoUIaKTHKU 3a00JIeBaHU.

B cucreme cpeanero obmiero oOpa3zoBanust «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust otBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (uiocodueil, 3TUKOWU, ICTETUKOH U
npaBoMm. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omnHcaHWe, HU3MEpeHue, Kiaccuukaius, MOJCIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u ®.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YECHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpazwe. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIMA, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIMH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCHUCTEMHBI (OMoTreoIeHOTHIECKui),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTaB KJIETKU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI M MUHEpAIbHBIX BelIECTB B KkieTke. l[lomnepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€JIKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble M 3aMEHHMbIE aMHHOKHCIOTHI. AMHWHOKHCIOTHBI COCTaB.
YpoBHU CTPYKTYPBI OEITKOBOI MOJICKYJIBI (IEpPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuszatopbl. CrTpoeHume QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpatHas crnemupuaHoctb. Kodepmentsl. ButamuHsl.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATAITH3aTOPOB.

VYrineBonapl: MoHOcaxapuabsl (TJIOKO3a, pubo3a ©  JAe30KCUpr003a),
aucaxapuibl (caxaposa, JIaKTO03a) M ToJIMcaxapuibl (Kpaxmaln, TJIMKOTEH,
1eJuTroo3a). bruonornyeckue pyHKIIMM YrIeBOIOB.

Jlvmuapl:  Tpurmunepuabl, ¢GochoNUnuabl, CTepouabl. [ uapoduibHO-
ruapodoOHbIe cBOMCTBA. buonormdeckune ¢GyHkuuu nunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



HykneunoBesie kucnorel: JIHK um PHK. Hykneotuasi — MoHOMEpHI
HyKk1enHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — Hayka o Kierke. Krerounas Tteopus — MpuUMep
B3aMMOJICUCTBUS M€ U (PAKTOB B HAy4YHOM MO3HAHUU. MeToAbl U3yYEHUS
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHHUS MpoKapuoTudeckon kieTku. Kietounas crenka 6akrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, dKUBOTHOW H
rpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJUKC,
ux @Qyskiuu. I[lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[urornazma u e€ opranouasl. OgHomemOpannbie opraHoubl kietku: JIIC,
anmapatr [onbmxu, Jnm30combl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIIETKHU:
MUTOXOHJAPUH, TUIaCTUABL. [IporcXoxkaeHne MUTOXOHIIpUN U TIacTul. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA HEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

SAnpo — perynsTopHbIil 1IeHTp KieTku. CTpoeHue ajpa: sijgepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

Huarpammbr:  «PacnipeneneHrne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadnuIa XUMHYECKUX JIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennososie kucinotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »3yKapuoTHUYECKONW KIEeTKu», «CTpoeHue
KUBOTHOU KIETKW», «CTpoeHue pacTUTENbHOM KieTkn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKHE PadoThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTaqTuTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHHI,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO TpoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTUHM B MOHUMAHUU
MeTaboJIn3Ma.

Tuner oOmena BemecTB: aBTOTPOHBIM u TeTepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®ortocunTe3. CBeroBas u TemHoOBas ¢a3bl (oTocuHte3a. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BnusiHue ycnoBud cpelnbl Ha (DOTOCHMHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIoIne OakTepuu. 3HAYEHHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PaciieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBAaHHE DSHEPrUM B KIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukonu3. bpoxenue u ero BuAbl. KuciopogHoe okucieHue, WIH KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuHoro cuHte3a. I'eHermdeckas wuHbopmanus u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancasuua -—
OouocunTte3 Oenka. Ortamnbl TpaHcisiuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie hopmbl xu3Hu — BUpYChl. MicTopust oTkpbiTHs BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
BUpycamu. Bupyc nmmynoaeduinura yenoeka (BUUY) — Bo36ynurens CITN da.
OOparHast ~ TpaHCKpWMNIMsS, peBepraza u  wuHTerpasza. [Ipodunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxeMbl: «Tumnel nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit oOMeny», «Ximoporuiact», «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYycCa
CII1/a, 6axtepuodara», «Permmxkarus JHK.

O6opynoBaHue: MOJEJIA-ANTIIMKAIAU «Y n1BoeHHE JJHK 51
TpaHCKpUMIUs», «brocunrtes 6enkay, « CTpoeHue KIETKN», MOJIENb CTPYKTYPbI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii nuki, Wik KM3HEHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{utonornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUIA CMBIC MUTO3A.

[Iporpammupyemast rubesb KJISTKH — arorTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
OecroJioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoiieccel, mpoucxoasnme Ha CTaAusIX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3Ha4YEeHUE MEHo3a.



["ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CIepMaro30ui, SHIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHUs SUIEKIETOK U CcrepMaTro30uaoB. OI0J0TBOPEHUE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsMOE, HempsiMoe (JIuYuHO4YHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOre€He3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbI pa3MHOXKEHHSI OpPraHU3MOBY», «J[BoiHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Meriosy, «lIpsamoe u HenpsiMoe pa3BUTHE», «l'aMeToreHes3 y MiaCKOMUTALINUX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKaX KOpeUKa JyKa», MarHuTHas MOAEb-alIunKanus «/Jleinenue KieTkm»,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThi:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOSHHUS TOJIOBBIX KIIETOK Ha
FOTOBBIX MUKPOIIPENApaTax).

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TreHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  Y4YCHBIX B  pa3BUTUE TEHETUKU. MeToAbl  TEHETHKHU
(ruOpHUIOJOTHYCCKUH,  IUTOTCHETHYECKUH,  MOJICKYJIAPHO-TEHETHUCCKHUH).
OcHOBHbIE TEHETUYECKHE TTOHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAHOBJEHHblE [
Mennenem. MoHOTUOPHIHOE CKpENIMBaHUE. 3aKOH €IuHOO0O0pasusi THOPUIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBaHUS. 3aKOH paCLICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
Mpu3HakoB. l[uTOreHEeTHUECKHE OCHOBBI JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBanue AHAJIU3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHHUS] TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpHUsI HACIEACTBCHHOCTH. | €HETUYECKHE KapThl.

I'eneruka nona. XpoMOCOMHOE OMNpEETIEHUE MO0Ja. AyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHbIe OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



N3MeHYnBOCTS. Busi U3MEHUYHMBOCTH: HEHACJIEACTBEHHAas W
HaclieACTBeHHasA. Pojb cpenbl B HEHACHEJACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIIMOHHOW W3MEHYMBOCTH. BapualioHHBIH psx H
BapualMoHHasi KpuBas. Hopma peakuum npusHaka. KojaumyecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKK U UX HOpMa peakiuu. CBOWCTBA MOJIU(PUKAIIMOHHOMN
U3MEHUYMBOCTH.

Hacnencreennas, uiau reHOTHNMYECKasi, U3MEHUYUBOCTh. KoMOMHaTUBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
W3MEHYUBOCTH. MyTanMoHHas u3MeHYUMBOCTh. Kraccudukanuss MyTaiui:
F€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa ¥ TPUUYMHBI MYTAIUH.
Mytarennbie (akTopbl. 3aKOH TOMOJIOTMUECKHX PSJIOB B HACIEICTBEHHOM
m3MmeHunBocty H. M. BaBumoga.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YEeJIOBEKA: TE€HEAIOTUYECKUH, OJIM3HEIOBBIN, LUTOT€HETUYECKUN,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIE3HU C HACJIEICTBEHHON MPEAPacIioOKEHHOCTHI0, XPOMOCOMHBIE
6one3nn. ComaTH4eCKMe M TEeHepaTuBHbie MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIUHCKOM TE€HETHUKH B TMPEJOTBPALICHUA M JICUYCHUH TE€HETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €T0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICTUICHUS M €ro IUTOT€HEeTHYeCKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoaencTBUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CUEINIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperniuBanuey, «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKpompemapar «Jlpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUTLEB M OKPACKH TeJa), repbapuit «I 0pox MOCeBHOM.

JlaGopaTopHble 1 NpaKTHYeCKUE PadoThI:

Jlabopatopnas pabota Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHOW KPUBOIN.

JlabopaTtopHas padota Ne 7. «AHaM3 MyTaruii y Apo30(HiIbl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus KaK HayKa U IMpouecc. 3apoKICHUE CEEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o IeHTpax MNPOUCXOKIACHUS M MHOTroo0pas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAECHNS JOMAIIHUX KUBOTHBIX. COpT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUN U KUBOTHBIX. OLIEHKA 3KCTepbepa. bIM3KopoICTBEHHOE
ckpenuBanue — UHOpuauHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIYYEHHUE MOJUILTIOUAOB. JIOCTHXKEHUSI CENEKUUU pPAaCTEHUH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHsix opranuszmoB. Kierounas
uHxeHepus. Kierounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIlOHHpOBaHHE BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHyeckue mpobiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: kapta «lIeHTpBl TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. @. UsanoBay, «Ilomumiouaus», «O0BEKTb OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl M KJIOHUpOBaHUE», «KOHCTpyMpOBaHHE U TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUIKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHHSI SBOJIIOLMOHHOW TEOPUU. DBOJIIOLIMOHHAS
Teopusi U e€ MecTo B OMoJioruu. BiusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
MOSIBJICHHUS. BUJOB B MAJCOHTOJOTMYECKON JIETONMUCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduyeckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
MM03BOHOYHBIX. CpaBHHUTEILHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBbIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomounoHHas Teopus Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS
JapBUHK3MA. J[BIDKYyIME CHUIIBI 3BOJIOLUMHU BHUIOB 1o [lapBuHy (M30BITOYHOE



pPa3MHOXKEHHE npu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretrnueckas teopust 3Bomonuu (CTI) u e€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOJIOLMK BUAOB B IPUpOAe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTh. [lOMyNsiiiMOHHBIE BOJIHBI U Apeid
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHU3MOB Kak pe3yiabTaT 3BoJtoIUH. [IpumMepsr
IPUCTIOCOOJICHU Yy OpraHnu3MoB. ApoMopd03bl U UIMOAAANTAIINH.

Bun wu BupooOpazoBanue. Kpurepuu Buga. OcHOBHbIE (POpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

MakposBomorusi.  dopmel  sBoMIONMU:  (rsieTHYECKas, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX PEAKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHUYECKOrO0 MHpa Ha 3eMIey,
«3apoIbIIIK TO3BOHOYHBIX YKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 60psObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue OpPOJI KUBOTHBIX, «JTonmymsauumny,
«MyTanmonHasi U3MEHYUBOCTBY, « ApoMopdo3b», «nnoagantamumy, «Oo61Ias
nereHepauus», «JBuxkymme cuibsl 3Boionun», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTh opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJIJIEKIHMS HACEKOMBIX C PA3IMYHBIMU THUTIAMU OKPACKH,
HA0Op TUIOZIOB M CeMsIH, KoJuleKius «lIpruMepbl 3alUTHBIX MPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOMAEMBIX JKHUBOTHBIX M pacTeHui», mojnenp anmiukanus «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jpo3odunay (Hopma, MmyTaiiuu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble 1 NpaKkTUYeCKUEe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHe BHUJIOB IO MOP(]OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padorta Ne 2. «OnrcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbIe TpPEICTABICHUA O 3apOXKICHUU KU3HU. HayuHble rumotessl
BO3HUKHOBEHHUS KM3HU Ha 3emJyie: abWOoreHe3 W MaHCHepMHs. XHUMHUYECKas
ABONIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTamel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBOJIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



Pa3ButHe xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepUOAbl: KEMOPHICKHIMA,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa u €€ Tmepuojabl: IAJICOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPoLecCcOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBLHOTO U KMBOTHOrO MHUpa. ApoMop(do3bl y pacTeHUN H
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeNOoBeKa.  AHTpPONOJIOTHMS  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. Mertoapl  M3ydeHUs
aHTporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOmecTBeHHbI 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CyLIECTBOBAHUS,
00J1aCTh pacpOCTPAHECHHUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIMEOUIHAS
(eBpasuiickasi), Herpo-aBCTpajJioMjHasi (9PKBAaTOpHUaJibHAS), MOHTOJIOMIHAS
(a3uarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIIEHHOCTH  IMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILIECTBOBAHUs. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactrep, A. K. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wwupa», «PacturenpHas kierka», <«OKuWBOTHas KieTkay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYEeCKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 YeJIOBEKay, «/lpeBHelmme noan», «pesaue moan», «Ilepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKue pacoy.

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTallblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OpPYIUI TMEePBOOBITHOTO YeIOBEKa (KaMHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpoHOJOTHYECKass Talnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WIN KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3ajJadyd ¢ pa3feiabl JKOJOrud. MeTobl
AKOJIOTMYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucrnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  dakToprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Qopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HaueHue OWOTHYECKUX B3aUMOJCUCTBUN st
CYILIECTBOBAHMS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMyasiui. (OCHOBHBIE IOKa3aTENH
HOMYJISIUN: YUCJICHHOCTh, TUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT,
mMurpanus. JJlnHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuup! u cxembl: kapta «[Ipupoansie 30Hb1 3emnny, «Cpebl oOuTaHus
opranusmoBy, «®Potonepuoauzm», «llomynsamuny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumeBbie enm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

Jlabopatopnass padora Ne 4. «BnusHue cBeTa Ha POCT M pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypsl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHAsA, Tpodudeckas (muimieBas). Buabl-momuHanTsel. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB ©W TOTOK DSHEPrHUH B
skocucreMe. Tpoduueckue (MUIEeBbie) YPOBHU dKOCHCTEMBI. [IHieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THPAMHJIBI: TPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETyJsiius, pa3BuTue. CyKIeccusl.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHCTEMBI 03€p U peK. IKOocUCTEMA
XBOMHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOcucTeM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QpyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotbl BemecTB u  OMOTE€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHME ~ MPUPOJALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxembl: «IlumieBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u uyenoBek», «IKOCUCTEMA MIUPOKOJUCTBEHHOIO  Jiecay,
«JKocucteMa XBOWHOro Jjeca», «buoOleHO3 BOIOEMaA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JECHCTBUS Ha Mpupoay», «Baxueime
MCTOYHUKH 3arpsi3HEHUS BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBsitoniasi  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouocdepw», «OO6mas
cTpyKTypa Ouocheps», «Pacnpoctpanenue xu3znu B ouochepe», «O30HOBBIIM
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buouenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUU
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xuura Poccuiickoii ®eaepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JTMYHOCTHBIX pe3yJIbTATOB OCBOEHUsS mpeameTa «buonorus»
BBIJICJICHBI  CJIENYIOLIME  COCTAaBISIIOIIME:  OCO3HAHHME  O0y4YaroIUMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPE/IEICHUIO, HATUYMe MOTHBAIMU K OOYyUYECHHIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYarOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOJOTHS) JOCTUTAIOTCA
B €JUHCTBE y4eOHON M BOCHHUTATEIILHON JAESTEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHM, IPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHUIO0, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACIEOUI0 W TPaJHWIUsM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickon denepanuu, mpupoae U OKPYKarOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4ueOHOro mnpeameTa «bUOTOTHS
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B MPOIECCE
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

cOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3UIIMM  OOYyYalomerocs:  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U TTO3HABATEILHBIX 3a/1a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOJEH C Pa3HBIMU YOCKICHUAMHU, KYJIbTYPHBIMU LICHHOCTSAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUSI K MHEHMIO OIMOHEHTOB MpPH OOCYXKJIEHHUU CIOPHBIX BOMIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropgoctu 3a cBOM Kpail, CBOO PoauHy, CBOW SI3bIK U KYJIBTYpPY,
MPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMITHUKAM
IPUPOJIbI, JOCTHKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OHOJOTHU, NMOHUMAHUS 3HAYCHUS OMOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEU CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXXEHUIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TMTaHWE, COOJNIOJIEHWE TUTHCHHYECKUX TPaBWI H  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIONMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUCK
(ymoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW U COLUMAIBHOU
HaIIPaBIICHHOCTH, CIIOCOOHOCTD WHULIMUPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIIbHO BBITIOIHATH TaKYyIO AEATEIbHOCTD;

UHTEpEC K pas3auuHbiM cdepam MpodecCUOHANBHOW JEATEeIbHOCTH,
yYMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOp Oynyieil npodeccun U peannu3oBbIBaTh
CcOOCTBEHHbIE KU3HEHHbIC TUUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKU I1€JeCO00pa3HOE OTHOIIECHHWE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJIbTYpbl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM KX BO3MOXHBIX MOCIEACTBHI JId
OKpY>Karollel Cpeibl;

OCO3HaHMWE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble MPU H3YYCHUH OUOJIOTHH
3HAHUST U YMEHHUS TPU PEUICHUU MPOOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUSI B JKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENpUITHE JCHCTBHM, NPUHOCIIIMX BPEA OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE TPOTHO3UPOBATh HEOIArONMpUITHBIEC SKOJIOTUUECKHE
MOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJU4YuEe Ppa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJbTYpbI, OIbBITA JEATEIBHOCTH SKOJOTHYECKON HAMpPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS UMY B MIO3HABATEIBLHOM, KOMMYHUKATUBHOM U COLMATIBHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTMYECKOM HAIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKON KYJBTYPhl KaK CpE/ICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMHU U TO3HAHUS MUDPA;

NOHUMaHUe crheruuKy OHOJIOTMH KaK HayKd, OCO3HAHHS €€ pojii B
(GbopMHUpPOBAHNN PAIMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3MaHUH IIEIOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
oOIiecTBa, B MO3HAHUHU TMPHUPOJHBIX 3aKOHOMEPHOCTEH M PENICHHH MpoOJeM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIaTh PECYypCHbIE TMPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MPOOIeEM
u obecneyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHWOJOTHYECKHX 3HAHUU B IEIAX
MOBBINICHUST OO KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHur OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh IMOJTy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHS! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

OCO3HaHMWE [IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIOCOOHOCTh K HENPEpPhIBHOMY O00pa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMBIE MJs1 (OPMHUPOBAHHUS MHUPOBO33PECHUS
oOyyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHATHUS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MUpA U CleUUPUKY
METO/IOB TIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMAa, HAYYHBIM (PaKkT, MPUHLMI, TUIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
DKCIEPUMEHT UM JAPYruX),  YHHUBEpcCajbHble  y4eOHBbIE  JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHMKATUBHBIE, PpETyJIATHBHBIE), 00€CIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHAIBHOM T'PAaMOTHOCTH M COLIMAJIIBHOM KOMIIETEHIIUU
oOyyJarommxcsi, CHOCOOHOCTh OOYYalOIIMXCS  HCMOJb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OCBOECHUS MPOrPAMMbl CPEIHEr0 OOIIEro
00pa3oBaHUsl TOJKHBI OTPAXKATh:

OBianeHue  yHMBEPCAJbHBIMM  Y4eOHBIMM  NO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JOTHYECKOTO MBbIIIICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICTT OWOJIOTMYECKUX TOHATUM (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTHUMU TOHSATUSIMHU );

OMpeNeNsaTh LeN NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTABJICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS JJIsi OOBsICHEHUs (HaKTOB U
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHE PaCCYXKIEHUsl (MHIAYKTUBHBIC, ICAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUECHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUHN NEATeIbHOCTH;

KOOPAWHHUPOBATh W BBIMONHATH pPabOTy B  YCJIOBHSIX pPEaTbHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJaJeTh  HaBBIKAMH  Y4€OHO-HCCIENOBATEIbCKOW W TPOCKTHOU
JCATCIIbHOCTH, HaBBIKAMHU  pa3pelieHds TpoOJieM, CIIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKHIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIONb30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEPIpEeTaIuy, MpeoOpa3oBaHUI0 W MPUMEHCHHIO B YYEOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH 1 )KH3HECHHBIX CUTYAIIHSIX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJlWM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPHUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBYS B MPOPECCHOHAIBHYIO CPELLY;

yYMETbh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATUBHBIC PECIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PA3IMYHBIX BHJIOB W (OPM TIPEIACTABIICHUS,
KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCThH M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT HCIIOIH30BaHMS WHHOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckod wuHGOpMaANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U APYyTOe);

UCIIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJOTe€ WM JTUCKYCCHUU IO CYIIECTBY OOCYXJIaeMOW TEMBbI
(yMeHuMe 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEHUsl JPYTHX JIIOJieH, TPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAHJAHOW U
UHAUBUIYaIbHOM  pabOThl TpU  pPEIIEHWH OHOJIOTHYECKOW  MPOOJIeMBl,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOW JEeATEIbHOCTH, OpPraHW30BBIBATH H
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO YYaCTHHKAa KOMAaHJbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TOBEJCHWE B PAa3THMYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITHh MHUIIMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHON AEATETHOCTU U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIUPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIbHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHHUM, UCIIOIb30BaTh MPHUEMBI pedICKCUH IS OIIEHKH CUTYallMH, BBIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIUX:

PUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crHeuuduyueckue s y4eOHOro mpeameTa
«buonorus» HayuyHble 3HaHUS, YMEHUS U CIOCOOBI JAEHCTBUN MO OCBOEHUIO,
UHTEpNpEeTallud ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUIbBI AEATEIBHOCTH TIO
MOJIYYCHUI0 HOBOT'O 3HAHUS M MPUMEHEHHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTYyallMsIX, a TaKKe B pEAIbHBIX >JXU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIE pe3ysbTaThl MPECTABIEHBI 10 roAam
00yueHus.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OWUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MHpAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC
POCCHUUCKUX ¢ 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YyHKUIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJISl PEIlICHUs )KU3HEHHBIX 3a]1a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboin3m (0OMEH BEHIECTB W MpeBpallcHue
SHEPruu), TroMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alus KUBBIX
CHUCTEM, CaMOBOCIIPOU3BE/ICHUE (peripoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHasi JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 1ieHTpax MHOTO0Opa3us
MPOUCXOXKIEHUS KynbTypHbIX pacteHuid H. . BaBuiopa), omnpenensarsb
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJIICHUN, OpraHU3allusl U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTA,  BBIJBI)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TTOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUs YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M IHEPreTUYecKOro OOMeHa, XeMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsl OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM
KU3HU C I1EJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 3/0POBbS U 3/I0POBbS
OKPYXAIOIIUX JIIOJeH, COONI0/IeHUss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJILHOTO
IPUPOAOTIONH30BAHNUS,

YMEHHE pellaTh JJIEMEHTApHbIE TEHETWYECKHUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHITH Ja00OpaTOpPHBIE U MpaKTHUYECKHEe paboThl, COOII0IATh
npaBuiIa npu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HWHGOpMANHK, HAy4YHO-
MOMYJISIPHBIE MaTepUalIbl), STUYECKUE aACTIEKThl COBPEMEHHBIX MCCIEAOBAHUIN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001masi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MHpAa W HAYYHOTO MHPOBO33PEHUS, O BKIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEpKaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
BUJI, TOMYJsALMs, TEHO(MOHJ, OBOJIONMSA, JBWXKYIIME CHIbl ((haKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNy MUTaHus, IKOJIOrHYeckast mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JlaraTh OMOJIOTMYECKHE Teopuu (dBONIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpbreBoro cxoactBa K. M. Bbapa, uepenoBanus TiiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX IPUMEHUMOCTH K )KHUBBIM CHUCTEMAaM;

yMEHHE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBI)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCICAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOJYYCHHBIX
PE3yIbTaTOB, UCIIOIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
00OBEKTOB: BHJOB, MOMYJSIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TIEpEeHOCa BEIIECTB U TIOTOKAa SHEPIMM B DSKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUH B ITIOBCEIHEBHOMN
KU3HU C TEJbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

yYMEHHUE BBITIOJHATH J1a00paTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYT0BaAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH WH(OOpMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIHMK, HAYIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pacCMaTPUBaTh TJIOOATBHBIC IKOJIOTHYECCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KounyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pas3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchl
n MporpaMmMabl padoThbI padoThbI
bubmuorexa [JOK
1 b
HOIOTILL KaK Haykd 2 0.5 https://m.edso0o.ru/7f41c292
5 JKuBble cuCTeMbI U BX 1 bubmuorexa [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 3 1 bu6mmorexa [IOK
CTPOECHUE KJIETKU https://m.edsoo0.ru/7f41c292
4 JKuznenesaTenbHOCTh 6 bu6mmorexa [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PasmMHOXeHUE U
5 N 5 1 bu6mmoreka [IOK
JHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrseHHOCTE U
6 A3MEHYUBOCTh 8 15 Bubmorexa ITOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bu6mmoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
P
8 C3EPBHOE BpeMA 1 https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO
34 0 4

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

HaumeHoBaHUe Koau4vecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuoreka [JOK
Oounostorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBEHUE U
2 a3BUTHE XKU3HUA 9 0.5 bubnmorexa LOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
pyzarot https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 AKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
P
> C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPO'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

MHHEPAJIBHBIC COJIN

10 KJIACC
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KoutpoabHbie IpakTnyeckue
Beero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
1 HOJIOTUS B CHCTEME 1 »
HayK https://m.edso0.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOLBL.
[TpakTuueckas padora No
bubanoreka LIOK
1 «cnonp3oBanue
2 1 0.5 https://m.eds00.ru/863e612
Pa3IMYHBIX METO/OB IPU "
HA3y4YEeHUU B
OHOJIOrHYSCKUX
00BEKTOBY
bu6nuorexa [IOK
buonornyeckue cuctemsl,
3 1 https://m.eds00.ru/863e656
MPOLIECCHI U UX U3YUEHUE 4
XUMUYECKUU COCTAB but6mmoreka [IOK
4 kiaeTku. Boga n 1 https://m.edso0.ru/863e674

e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

beaku. CoctaB u

bubnunoreka LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaboparopHuas padota Ne bubmuoreka [IOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTJIMTUYECKOU 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bubnuorexa [JOK
7 YraeBoasl. JIumuasr https://m.eds00.ru/863e687
0
bu6nuorexa [IOK
8 HyxkrentosbIe KHCIOTE. https://m.eds00.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Knerounas Teopus 8
10 Knerka xak nenoctHas
KHUBasi CICTeMa
Crpoenue bubnuoteka [JOK
11 AYKAPUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOCHHS KJIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU

bubnuorexa [IOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubnuorexa [JOK
13 https://m.edso00.ru/863e7c9
XeMOCHHTE3 8
. bu6mmoreka [IOK
14 Dueprerueckuii 0bmen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Muro3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.eds00.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpeIIKa JyKa Ha
TOTOBBIX
MUKpOTIpernaparax»»
BbuocunTes Oenka. bubnunorexa LIOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubnunoreka LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubmnoreka IIOK
o https://m.edsoo0.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edso0.ru/863e831
e
. bu6mmoteka [IOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa I[JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHus 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpernapaTax»
bu6nuorexa [IOK
NupuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bu6nunorexa LIOK
23 HACJIECTBEHHOCTH U

U3MCHYUBOCTHU

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Monoru6puanoe 8
CKpeIMBaHHE
UTHOpHUIHOE
A P but6mmoreka [IOK
CKpelniuBaHue. 3aK0H
25 https://m.edso0.ru/863e89a
HE3aBHCHUMOI'0 4
HacJIeI0BaHUS IPU3HAKOB B
Cuenennoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenune bubnmnoreka HOK
26 | pe3ympTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Npo30¢uUIIBl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka mnosma.
bu6nuorexa [IOK
Hacnenosanue
27 https://m.eds00.ru/863e8c6
MPU3HAKOB, CIIETITICHHBIX 0
C TI0JIOM =
M3MeHYHNBOCTS. Bu6 OK
28 HenacnencrBennas 0.5 nosmotexa I

N3MCHYHBOCTD.

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. 3yuenue

MO (PUKATIOHHON
WU3MEHYHUBOCTH,
IIOCTPOEHHE
BapHUaLlMOHHOIO psijia U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubmuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubnuorexa [JOK
30 I'enetuka yenoBeka https://m.edso00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061ieHue o Teme
31 «HacnencTBeHHOCTh |
HU3MEHYUBOCTh
OpPTaHHU3MOB»
bu6nuorexa [IOK
Cenekuus Kak HayKa U
32 https://m.eds00.ru/863e921
npoiiecc 4
MeToabl U JOCTUKEHUS but6mmorexa [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

JKHUBOTHBIX

4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34 buorexnonorusa xak
0oTpaciib IPOU3BOACTBA

bubnunoreka LIOK

https://m.eds00.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KITACC

Ne KonuyectBo yacos
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTte/ibHbIE
/ padoThI padoThI
pecypchbl
1|
DBOJIIOLIMSA U METOJIbI €€ bubmmorexa [IOK
1 1 https://m.edso0.ru/863ea20
W3y4YeHUs o
Wcropus pa3Butus bu6nuoreka [JOK
2 IIpeicTaBIeHH 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bubmuorexa [JOK
3 Muxkpo3Boironus 1 https://m.edso0.ru/863e9c1
€
ITonyAuus kak
3JeMEHTapHas eIMHUIA
BHUJIA K DBOJIIOIUH. bu6nuorexa [IOK
4 JlabopaTtopHas pabota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBMOKyIIME CUITBI bubmuoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso00.ru/863e9da
(akTOpbI) IBOIIOIIUH 4
6 EcrecTBennslii 0TOOp U 1 bubnuoteka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTel 3BOMIOLMY:

MPUCIIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHuas padota Ne 0.5 bubmuoreka [IOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpasnenus u nmytu bubmorexa LOK
8 P vt https://m.eds00.ru/863e9c1
MaKpO3BOIOIIUU o
9 HeoGpatumocts
ABOJTIOIINH
10 Wctopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuorexa [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emuie 6
PasButHe xnu3HM Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 bubmuoreka [{OK

DBOJTIOIUHN

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

PacTUTENBHOTO U
YKUBOTHOTO MHUpa.

[IpakTrueckas padota No

1 «M3yuyenue
MCKOMAEMbIX OCTaTKOB
pacTeHUii U KUBOTHBIX B

[}

KOJUICKLIASIX )
bubnuorexa [IOK
CoBpeMeHHas cucTema
14 https://m.edso0.ru/863ea48
OpPraHHYECKOTO MHpPa .
OBOJIOIHNS YEIOBEKA bubmnoreka IIOK
15
(a"TpOMIOTECHE3) https://m.edsoo.ru/863eac2c
JBroKyriue cuibl bubnuorexa [JOK
16 | (daxTopsi) https://m.edso0o.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIC CTaJINH
ABOJTIOIUHN YeI0BEKa
YenoBeueckue pacel U
18 MIPUPOJHBIEC aanTalliuu Bubmuorexa IIOK
PHp https://m.edsoo.ru/863eaea?
YyejoBeKa
PesepBHbIii yPOK.
O06o06menue Mo TeMe
19 «Bo3HUKHOBEHHE U
pa3BHTHE KU3HU HA
3emie»
20 | Dxomorus Kak HayKa



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

91 Cpenpl oOuTaHus u bubmmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.

JlaboparopHas pabota Ne

3. «Mopdonoruueckue

0COOCHHOCTH PaCTCHHIA

13 PasHbIX MeCT but6mmoreka [IOK

22 0.5 https://m.eds00.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YEPEHKOB KOJICYCa
bubmuorexa [JOK

23 buotnueckue hakropsl https://m.edso0o.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTEPUCTHKH

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «[loacuér mmoTHOCTH
MTONYJIALMN pa3HBIX
BHJIOB PaCTCHUIN»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

25 https://m.eds00.ru/863eb46
— OuoI1IeHO3 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(3KOCHCTEMBI)

https://m.eds00.ru/863eb46



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a
OcHOBHbIE TIOKA3aTENN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa IOK
30 1 https://m.edso0.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubnuorexa [IOK
31 CYIIECTBOBaHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHuE
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYECCTBA o
PesepBHbIii ypOK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
IKOJIOTHYECKUE CUCTEMBI»
OBILEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3a
cpeaHero o0mero od0pa3oBanus

CdhopmupoBaHHOCTH 3HaHUI O MECTE U POJIK OMOJIOTHH B CUCTEME HAyYH
B (hopMHpOBaHHM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTUHBI MHpa
BKJIaJIE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJOrOB B PA3BUTH!
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelICHHs )KU3HEHHBIX 3314

YMeHune packpbiBaTh COJIEp)KaHHE OMOJIOTHYECKUX TEPMUHOB U TIOHS
MeTabonu3M (0OMEH BELIECTB W MPEBPALLEHUE HHEPrHH), FOMEOCTa
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOAYKIIHS), Ha
POCT U pa3BUTHE

YMenue uznaratb OUOJIOTHUYECKHE TeOpuU (KIETOYHAs, XPOMOCOMH:
Mengensi, T. Moprana, H.W1. BaBunoBa) u yudeHus (0 LEHTpax MH
KynbTypHbIX pacTenuii H.M. BaBuiosa), onpenensiTe rpaHUIIbl KX TIPUME

YMeHue BIaieTh METOJJaMH HAyYHOTO MO3HAaHUs B Onosioruu (Habmrozme
MPOIIECCOB W SIBJICHWI; OpPTraHW3allusi W MPOBEACHHE OMOJIOTHYECKOT
THIIOTE3BI; BBISIBICHHE 3aBUCHMOCTH MEXIy HCCIETyeMBbIMUA BEIHUYHUE
pe3yabTaTOB, MCIONB30BAHHBIX HAYYHBIX IOHATHH, TEOPUH M 3aKOHC
OCHOBAHWU TIOJYYEHHBIX PE3yJIbTATOB)

YMeHue BeIACIATH CYIICCTBCHHBIC ITPHU3HAKHU BUPYCOB, KJICTOK ITPOKApPHUO
MHOT'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTHU IIponeccoB oOMeHa BCIIIC
KIICTKE, q)OTOCI/IHTe?»a, INTIAaCTUYCCKOTO MU SHEPreTUICCKOro 06MeHa,

OIJIOAOTBOPCHUS, Pa3MHOXKXCHUS, MHIANBUAYAJIbHOT'O PA3BUTHA OPTaHU3M

VYMmenne MNPUMCHATH IOJYYCHHBIC 3HAHUSA JIA 00BSICHEHHST OHMOJIOTHYEC
MPUHATHS IPAKTUUECKUX PEIICHUN B MOBCEAHEBHON JKU3HU B IIEIIAX 00«
3I0POBBS M 3/I0POBBSI OKPYKAIOITUX JIFOJIEH, COONIOCHUSI HOPM TPaMOT
MIPUPOJHOM cpejie; MOHUMaHUE HeOOXOIMMOCTH UCTIOIb30BAHUS JOCTH*
OMOTEXHOJIOTHH /T PAIMOHAIIBHOTO MPUPOIOTIONH30BAHUS

YMmenue pemiaTth 3JCMCHTAPHBIC TCHCTUYCCKUC 3aJa4d Ha MOHO-
CIOCIVICHHOC HAaACJICIOBAaHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOl"0 CK
HaCJICAOBAHHWA ITPU3HAKOB Y OPraHNu3MOB

YMeHue BBINONHATH J1TAOOpaTOpHbIE M MpPaKTHYECKUue padoThl, COOI
y4eOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM

YMeHHe KpUTHYECKH OIIEHHMBAaTh W MHTEPIPETUPOBATH HHPOPMALUIO
BKJIIOYAIOLIY0 IICEBJOHAYYHBIC 3HAHUSA U3 PaA3JIMYHBIX HCTOYHUKO!
MaTepHalibl); STUYECKHUE ACTIEKThl COBPEMEHHBIX UCCIICAOBAHUI B OHOJIOI




10

VYMmenune CO31aBaThb COOCTBEHHBLIE IHCBMEHHBLIE W YCTHBIC coo61ue}
I/IH(bOpMaI_[I/II-O N3 HECKOJIBKUX HCTOYHHUKOB, I'PaAMOTHO HCIIOJIB30BATh I1IOH

11 KIIACC

Konx nposepsiemoro
pe3yabrara

IIpoBepsiemble npeAMeTHbIE Pe3YIbTATHI 0CBOEHHs OCHOBHOI 00pa3a
cpeaHero o0mero od0pa3oBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYE
B (hopMHpOBaHHHM COBPEMEHHOH €CTeCTBEHHO-HAyYHON KapTUHBI MHpa
BKJIaJIE POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-OMOJOTOB B PAa3BUTH!
IPaMOTHOCTH YeJIOBEKa JIJIsl pEeHIeHUs] )KU3HEHHBIX 3a]a4

YMeHue packpbiBaTh COJIEpKaHUE OWOJIOTHYECKUX TEPMHUHOB U TTOHSTI
IBOJIIONMSI,  JBMKYIIME  CHIbl  ((DakTOpBI)  DBOJIOLHHU,  IIPHC
BU1000pa3oBaHue, SKOJOTHYECKHE (PaKTOPHI, IKOCUCTEMA, TPOAYICHTHI,
MUTAHWUS, SKOJIOTHYeCKasl MUpamMuIa, OnoreoreHos, ouochepa

YMeHnue uznaraTtb OMOJIOTHUECKHUE TEOpUH (IBOIIOIMOHHAA Teopus Y.
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblimeBoro cxozacrsa K.
HamnpaiieHui u nmyreid sBomonu A.H. CeBeprioBa, yueHus o Ouocdepe
TPAHMIIBI KX IPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BiazeTb METOJaMU Hay4yHOTO [O3HaHUs B Ouosoruu (Hadsone
MPOIIECCOB W SIBJICHWI; OpPTaHW3allusi M IPOBEICHHUE OMOIIOTHYECKOT
THIIOTE3bl; BBISIBICHUE 3aBUCHMOCTH MEXIy HCCIETyeMBbIMUA BEITHYUE
pe3yabTaTOB, MCIONB30BAHHBIX HAYYHBIX IOHATHH, TEOPUH M 3aKOHC
OCHOBAHWU TIOJYYEHHBIX PE3yJIbTATOB)

YMeHHe BBIICTATh CYNICCTBEHHBIC MPU3HAKK CTPOCHHUS OHUOJOTHYUECKU
MPOJYyLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOTE€OIIEHO30B U OSKOCH
HACJICJICTBEHHOW HM3MEHYMBOCTH, E€CTECTBEHHOT'O OTOOpa, BHI000D
OpPTraHU3MOB, JICHCTBHUS YKOJOTHUECKUX (DAKTOPOB Ha OPTaHU3MBI, TICPEH(
IKOCHCTEMAX, aHTPOIOTCHHBIX M3MEHEHHI B 3KOCHUCTEMaxX CBOCH MeCT
OMOTeOXMMHYECKHX IIMKIOB B Onochepe

YMeHue npUMEeHSTh MOTy4YEeHHbIE 3HAHUS NIl O0OBSCHEHUS OMOJIOTHYeC
MPUHATHS IPAKTUYECKUX PEIICHUN B MOBCEAHEBHON JKU3HH B IIEISAX 00«
3/10pOBbS M 3/I0POBbSl OKPYKAIOLIUX JIIO/IEH, COOJII0/IEHUSI HOPM I'pPaMoT!
MPUPOJHON cpefie; MOHUMaHHe HEeOOXOJMMOCTH HCIOJIb30BaHUS JOCTH
JUISl PAallMOHAJIBHOTO TPUPOAOIIOIb30BAHUS

YMeHue pemiath dJIeMEHTapHbIE OWOIIOTUYECKUE 3aJaud, COCTABIISTE
SHEPTUU B DKOocHCcTeMax (I[ENH MUTAHNS)

YMeHue BBINONHATH JIAOOpaTOpHbIE W MIpaKTHYecKue padoThl, COOI
y4eOHBIM U JJA0OPATOPHBIM 00OPYI0BAHUEM




YMeHue KpUTHUYECKH OICHMBATh W HMHTEPHPETUPOBATH HH(OPMAIIHIO
BKJIIOYAIOIYIO T[ICEBJOHAYYHbIC 3HAHHS W3 PA3IMYHBIX HMCTOYHHUKO]
MaTepuasbl); pacCMaTpUBaTh IN100ATbHbBIE SKOJIOTHYECKHUE MPOOIIEMBI CC
OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

10

YMeHue co3naBaTh COOCTBEHHBIE INHCBMEHHBIE W YCTHBIE COOOIIE
nH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BaTh MOH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 buonorus xak Hayka
11 buonorus — Hayka o xuBOW mpupozae. Ponb Ouomornu B (HOpPMHUPOBAHHH COBPEM
' Cucrema OHOJIOTHUECKHX HAYK
12 Metonbl 1O3HaHUS JKUBOW TpuUpoAbl (HaOMIOIEHHE, SKCIEPUMEHT, OIHCaHML
' MOJICJIMPOBaHKE, CTATUCTUYECKast 00paboTKa TaHHbIX)
2 JKuBble cucTeMbl M UX OpraHu3anus
2.1 JKuBble cucteMbl (0MOCHCTEMBI) KaK MpeAMET u3yueHus ouonoruu. CBoiicTBa OMocHCT
99 YpoBHM oOpraHuzali OMOCUCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KIETOYHBINH, C
' BUJIOBOM, 9KOCUCTEMHBIN, O1ochepHbIi
3 XUMHUECKUHN COCTAaB U CTPOEHUE KIIETKU
31 XUMHUYECKUH COCTaB KJIIETKH. XUMHUYECKHE 3JIEMEHTBI: MAaKpO3JIEMEHThbl, MHUKPO3]
' BeniecTBa. OyHKIMM BOJbI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [lognepxanne ocMoTi
benku. CocTaB u ctpoeHue 6enkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. HezameHnunn
AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYNbl (IIEpPBUY
3.2 YETBEPTUYHAS CTPYKTYpa). XUMHYECKUE CBOMCTBA OeKOB. bronornyeckne QyHKIIHNH
®epMeHTHl — Ouosorndyeckue KaranusaTopbl. CTpoeHHE (pepMeHTa: aKTUBHBIN LEH"
Kodepmentsl. Buramunsl. Otnnunst pepMeHTOB OT HEOPraHUYECKUX KaTalu3aTOpPOB
YrneBoasl: MOHOcaxapuabl (Tr0K03a, pubo3a U J1e30Kcupub03a), Aucaxapuabl (cax
33 (KkpaxmaJ, TJIMKOTeH, LeJI0103a). buonornyeckue GyHKINUN YrieBOIOB.
' JIMnuasl: TPUTTIULEPUABI, cTepouibl, pocomunuasl. I'napoduabHO-TUAPOPOOHBIE CB
aunuoB. CpaBHEHHUE YTII€BOJIOB, OEIKOB U JIMMUA0B KaK UCTOYHUKOB 3HEPTHH
3.4 Hyxnennoseie kucnorsl: JJHK n PHK. HykimeoTuabsl — MOHOMEpBI HYKJIEMHOBBIX KHC
' Ctpoenue u ¢pyukiuu PHK. AT®: ctpoenne u pyHkimm
3.5 [Mutonorus — Hayka o kieTke. Kierounas teopus. MeToasl u3yueHus KIE€TOK
36 Knerka kak nenoctHas xuBas cuctema. OOiue Mpu3Haky KJIETOK: 3aMKHYTasl Hapy:
' KaK FeHeTHYECKHH armapar, CUCTeMa CHHTe3a Oelka
Tumbl KIETOK: dyKapHOTHUECKas M MpokapuoTndeckas. OCOOEHHOCTH CTPOSHMS MPOK:
3.7 cTeHka Oaktepuil. CTpoeHHE >YKapHOTHUYECKOW KJeTKH. OCHOBHBIE OTIMYMS PacT!
KJICTKH
38 [ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (YHKIIHI
' cBoiictBa u QyHkiuu. [uromnazma u e€ opranonabl. OMHOMEMOpPAaHHBIE OPTaHOMIBI 1




(OI1C), anmmapat I'ombxu, JM30coMbl. [ToTyaBTOHOMHBIE OpraHOUIBI KIIETKH: MUTOXOH
MUTOXOHAPUI U tactu. Buasl mnactun. HememOpaHHbIe OpraHOUAbI KJIETKH: prOocCC
KryTuku. OYHKIIUU OpraHouI0B KJIeTKHU. BxioueHus

3.9

SAnpo — perynatopHblii neHTp kieTku. CTpoeHue sapa: sijepHas 00ojouka, Kap
XpOMOCOMBI

3.10

TpaHCIOpPT BELIECTB B KIETKE

X(HSHCI[GHTGJ’IBHOCTB KJICTKHU

4.1

OOMeH BemiecTB, WM MEeTa00IM3M. ACCUMIIIALMS (TUTACTHYECKUN OOMEH) U TUCCUMM
JIBE CTOPOHBI E€IMHOIO Mporiecca MeTaboyim3ma. Tunbl oOMeHa BEIISCTB: aBTOTP
(dbepMEeHTOB B OOMEHE BEIIECTB U IPEBPAIICHUN YHEPIUHU B KIETKE

4.2

®orocunre3. CperoBas u TemHOBas ¢a3bl (orocuHTe3a. Peaknum (oTocuHTE3a
3nauenue (HOTOCHMHTE3a IJs KU3HU HA 3emie. BiausHue ycnoBuil cpensl Ha (GoTocH
MPOJIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUU.

XeMocHHTe3. XeMOCHHTE3UPYIOoNIHe OakTeprn. 3HaUeHHUEe XeMOCHHTE3a IS )KM3HU Ha

4.3

OHepreruyeckuil 0OMeH B KieTKe. Paciiensienyue BenecTB, BbIACIEHUE U aKKyMYJIHP
sHepreTuueckoro obmena. ['nmukonus. bpoxenue u ero Buasl. Kuciopomnoe okwc.
O} PEeKTUBHOCTH IHEPTETUICCKOT0 0OMEHA

4.4

Peakiun marpuuHoro cunrtesa. I'eHetndeckas napopmanus u JJHK. Peanuzamnms rene
I'enernueckuii kox U ero cpoiicTBa. TpaHckpunuuss — maTpudHbii cuHTe3 PHK.
KoanpoBanue amuHokuciot. Pons pubocoMm B GrocuHTe3e Oenka

4.5

Heknerounsie Gopmsl xu3Hu — BUpychl. cTopus otkpsiTus BupycoB (.M. MBaHor
KU3HEJEATEIbHOCTH BUpPYCcOB. bakrtepuodaru. bosie3Hu pacTeHMid, )KHUBOTHBIX U 4e
Bupyc ummynonedurura uyenoexka (BUY) — Bo3oymutens CIIW[a. Tlpodunakr
3a00J1€BaHUN

Pasmuoxenne n HHIUBHUAYAJIBbHOC PA3BUTUC OPTraHU3MOB

5.1

Krnerounslii mUK, WM SKU3HEHHBIM LUK KieTku. MHTepdaza u muto3. Ilporec
Perumukamuss — peakuus marpuunoro cunte3a JIHK. Crpoenme xpomocom. Xpor
JuninonaHbpId U TaIUIOMAHBIA XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. lLluTomoruu
VHIUBUYAIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue xmetku — Muto3. Craguu mutosa. [Iponeccsl, mpoucxoasiimuye Ha pa3HbIX
CMBICJI MATO3a

5.2

@opMbl pa3MHOXKEHHUsSI OpraHu3MoB: Oecronoe M MonoBoe. Buasl 6ecrosoro |
NOYKOBAaHWE OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpa30BaHME, BETETATUBHOE
KJIOHMPOBAHHE OPraHU3MOB, €0 3HAUEHUE JJISl CEJIEKIINU

5.3

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.
Meiio3. Cragum wmeiio3a. Ilpomeccel, mpoucxondimmue Ha craausx weinos3a. [l
Kpoccunrosep. bruonornueckuii cCMbICIT M 3HaYEHUE MEH03a

5.4

['ameTorenes — mpouecc oOpa3oBaHUs MOJOBBIX KJIETOK Yy >KMBOTHBIX. IloJoBBIE
OO6pa3oBaHue M pPa3BUTHE IOJIOBBIX KIETOK — raMeT (CHepMaTo30Hj, SHIEKIeTK
OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK U criepMaro3onaoB. Omnonorsopenue. [lapreHor




5.5

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (AIMOPHOTEHE3). !
y TO03BOHOYHBIX JKHUBOTHBIX: JpOOJICHWE, TacTpyisiius, opraHoreHe3. IlocTan
NOCTAMOPHOHAILHOTO PAa3BUTHUS: MpPsIMOE, HempsiMoe (JMYMHOYHOE). BimsHue cj
(baKTOpbl, CIIOCOOHBIC BBI3BIBATH BPOXKJIEHHBIC YPOJICTBA.

Pocr u pa3Buthe pacreHuii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOSHUE CEMECHH, CTa]

HaCJ'Ie,I[CTBeHHOCTI) U U3MCHYUBOCTH OPraHN3MOB

6.1

Hpez[MeT H 3aa4u I'CHCTUKHU. I/ICTOpI/IH Pa3BUTHA TI'€HCTUKH. BKJ'IaI[ pOCCHﬁCKHX n
I'CHCTHUKMU. MeTOIIBI T'CHCTHUKU (FH6pHI[OJ'IOFPI‘ICCKHI>i, HI/ITOFGHCTI/I‘I€CKI/II71, MOJICKY/J
reHeTudyeckue noHaTus. I eHeTnaeckas CHMBOJIMKA, UCITI0JIb3YyEMaA B CXEMaX CKPCUIN B«

6.2

3aKOHOMEPHOCTH HACJEI0BAaHUS NPU3HAKOB, ycTaHOBIEHHblE [. Menaenem. MoHO
eInHO00pa3usi THOPHUIIOB TepBOro MOKoyeHUs. [IpaBuino qoMuHHpOBaHUA. 3aKOH pa
yuCTOTHI ramer. [1osiHOe U HenoyiHOe TOMUHUPOBAHUE.

JurnbpupHoe CKpeumBaHWe. 3aKOH HE3aBHCHMOTO HACIEIOBAaHHMS IPU3HAKO
JUTHOPUIHOTO CKpELMBaHus. AHaJIM3Mpylolllee CKpeluBaHue. Vcnonb30BaHuEe aHa
OTIpeIeNIeHNUs] TEHOTUTIA 0COOH

6.3

CHGHJ’IGHHOG HACJICIOBAHUC IIPH3HAKOB. Pa6ora T. MopraHa N0 CHCIVICHHOMY Hc
CHCIIJICHHS 'CHOB B PE3YJIbTATC KPOCCUHT'OBEPA. XpOMOCOMHaH TCOPHA HACICACTBCHH(
I'enetuka mnoma. XpOMOCOMHOC OIIPCACIICHUC II0JI1a. AYTOCOMBI Hn II0JIOBBIC
I'CTCPOTraMCTHLIC OPIraHU3MBbI. Hacnenosanue IIPHU3HAKOB, COCIJICHHLIX C ITIOJIOM

6.4

HM3MeHunBOoCTh. Buapl HM3MEHUYMBOCTHU: HEHACIEJACTBEHHAs M HacleACTBEHHas. P
N3MCHYHBOCTH. XapaKTepI/ICTI/IKa MOHHq)HKaHHOHHOﬁ N3MCHYHMBOCTH. BapI/IaLII/IOHHI:
HopMa pCakuu IpU3HAKaA. KonnuecTBeHHBIE M KadyeCTBEHHEIC INPpU3HAKHU U
MO,HH(l)HKaHHOHHOP'I HU3MCHYHUBOCTHU

6.5

HacnencrBenHnas, Wik T€HOTHIIMYECKAs, H3MEHUMBOCTh. KOMOMHATUBHAS U3MEHUHBO!
OCHOBa KOMOMHATHBHOW W3MEHUYMBOCTH. MyTallMoHHass W3MEHYMUBOCTh. Kitac
XPOMOCOMHBIE, FeHOMHbIe. YacToTa M NpUYUHBl MyTauuidl. MytareHHble (PaKTOpHI.
HacaeacTeeHHon m3menunBoctu H.M. Basunosa

6.6

I'eneTnka yenoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEIC METOJABI TCHCTUKHN YCIIOBCKaA:
HHTOFCHCTH‘IGCKI/Iﬁ, 6I/IOXI/IMI/I‘16CKI/II>'I, MOJIeKy.]'IHpHO'FeHeTI/I‘ICCKI/II\/’I. COBpeMeI-
IMMOJIHOTCHOMHOC CCEKBCHUPOBAHUC, T'CHOTHIIMPOBAHHE, B TOM YHCJIC C TTOMOIIBIO
3a00JIeBaHUs 4YCJIOBEKA: T'CHHEIC 60J'I63HI/I, 0oJlle3HU C HacJIeICTBEHHOM npeapac
oone3nn. ComaTuyeckue U TCHCpPATUBHBIC MYTallUuU. HpI/IHLII/Il'ILI 300pOBOTO
HpO(I)I/IJ'IaKTI/IKI/I M JICYCHHS TECHETHYECKHX OO0JIC3HEH. Menuko-TeHeTUIECKOe
MEIUITUHCKON T'€HEeTUKHU B NPpCAOTBPAIICHNUN U JICHCHUH I'CHCTHUYCCKUX 3a00/1€BaHUH U

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuuss Kak Hayka M IpPOLECC. 3apOXKIECHUE CEJNEKLIMH U JOMECTHKALUA. Y€
NPOMCXOXKACHUS U MHOTrooOpa3us KyJIbTYpHBIX pacTeHUi. LIEHTpBI MpOMCXOXK/IEH!
opoJia, MTaMm

7.2

CoBpeMeHHBIE METOIbI CeIeKIIMA. MacCOBBI M MHIUBUIYATBHBIM OTOOPHI B CETIEKIIH
JKCTepbepa. bBINM3KOPOACTBEHHOE CKpeIMBaHUE — WHOpUAWHT. Ywcras JUHUA.




['eteposuc, nnn rubpugHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
ycrexu. VCKyCCTBEHHBIH MyTareHe3 W IOJIyY€HHE IOJNUIIOUI0B. JIOCTHKEHHS Ct
MUKPOOPTraHU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas HHXKEHEpUs. OTalbl CO3J]
TpaHCreHHBIX OopraHu3moB. Kierounas nnxenepus. Knerounsie KynbTypbsl. MHUKPOKIIC
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOT
['MO — reneTnyecky MOAU(DUITUPOBAHHBIE OPTAHU3MBbI

11 KITACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

DBOIIOIMOHHAS ONOIOT U

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugerenscTBa 3Bomonuu. [laneoHTOMOrHYECKHE: MOCIEIOBATEIBHOCTD TOSBICHH
JeTonucyu, nepexoansie Gopmel. bruoreorpadudeckne: CXOACTBO M paznmuue QayH
OMOPHOTIOTHYECKUE: CXOJCTBA U PA3IUYUsl SMOPHOHOB PA3HBIX BHJIOB TO3BOHOYHBD
TOMOJIOTUYHBIC, aHAaJIOTMYHbIC, PYAWMMCHTAPHBLIC OpraHbl, aTaBHU3MBbI. MOJIGKy.]I

MEXAaHU3MOB HACJICACTBECHHOCTH U OCHOBHBIX METa0OJIMYSCKUX HYTef/'I Y BCEX OpraHU3N

1.2

OpomronmonHasa teopus Y. [lapsuna. [Ipennocsinky BOSHUKHOBEHHS JapBUHHU3MA. [|
no /lapBuny (M30BITOYHOE Pa3MHOXKEHUE IPU OTPAHUUYEHHOCTH PECYPCOB, HEOIPEIE.
CYIIECTBOBaHME, €CTECTBEHHBIH 0TOOD)

1.3

Cunrerndeckas teopust apomoruu (CTI) u ocHOBHBIE €€ Mos10KeHHs. MUKPO3BOIIIOL]
1 3BOJIFOIINU

14

JBuxymiue cuibl (pakTopbl) SBONIOLUN BUAOB B MpUpoae. MyTallmoOHHBIN IpoLecce
[TonmynsiioHHble BONHBI M Jpeid reHoB. M3omsiumst u murpanus. EcrecTBeHHBbIH
sBomonud. POpMBI ECTECTBEHHOTO 0TOOPA.

[TprcnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoIoIUH. [Ipumeps! npucnocobie
U UIM0a/1alTaluu.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA000OpAa30BaHUS: T€OT

1.5

MaKpOBBOJ'IIOL[I/ISL qDOpMBI OBOJOIHNHN (I)I/IJ'ICTI/I‘-ICCKB.SI, JAUBCPICHTHAsA, KOHBCPIrCHTHA!
9BOJJIIOIIMH

BoO3HUKHOBEHNE M pa3BUTHE )KU3HU Ha 3eMiIe

2.1

JlonayuHble NIpEACTABICHUS O 3apOKICHUU KU3HU. Hay4yHble rUIIOTE3bl BOSHUKHOBEH
NaHCIepMHUs. XUMHUYECKasl SBONIONUA. OKCIEPUMEHTAIbHOE IOATBEP)KJIECHUE XHUM
sTamnel Ouosorunueckoit sBomonuu. ['unoresa PHK-mupa. IlepBble KIeTKH U UX 3BOJ

TPYIII )KUBBIX OPraHU3MOB




2.2

PazButue xu3uu Ha 3emiie 1o 3pam U nepuosiaMm. Karapxei. Apxeiickas U mpoTepo3or
MePUOJIbI: KeMOPUICKHIA, OPJIOBUKCKUH, CHUTYPHUHUCKUN, T€BOHCKUN, KAMEHHOYTOJIbHBI
€€ MepuoJIbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kaiinozoiickass spa u e€ mnepuoibl: MajleOreHOBbIA, HEOTCHOBBIM, AHTPOINOTCHOBE
re0JIOTHYECKHUX MpoiieccoB. OCHOBHBIE ATAMbl SBOIIOIUN PACTUTEIBHOTO U KUBOTHOT
U )KUBOTHBIX. [losiBIeHUE, paclBET U BEHIMUpPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHn4CCKOIro Mrupa Kak OTpa>XCHUEC 3BOJIFOLUH. OCHOBHBIC CHCTEMATHYECK]

2.4

OBojronUsl 4ejgoBeka. AHTPOIOJIOTUS Kak HayKa. Pa3Butue mpencTaBieHUN O MpC
U3y4eHus aHTpornoreHesa. CxoJICTBa U pa3uyMsl YeJIOBEKa U )KUBOTHBIX. CHCTEMAaTHU
JBuxymue cuibl (pakTopsl) aHTpororenesa. HacneacrBeHHass N3MEHUYUBOCTD U €CTE
00pa3 KU3HU, U3TOTOBICHUE OPYAHI TPYy/a, MBIIIICHUE, PEYb

2.5

OcCHOBHbBIE CTAaJUU M BETBU 3BOJIOLUHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ym
UYenosek HeaHaepTalbCKUM, YenoBek pasyMHbId. Haxoakn MCKONaeMbIX OCTaHKOB,
pacnpocTpaHeHyst, 00bEM FOJIOBHOIO MO3ra, 00pa3 »KU3HU, OPYAUs

2.6

Yenoseueckne pacbl. OcHOBHBIE OOJbIIME  pachl:  eBpomeougHas  (eBpa:
(9KBaTOpHalibHAs), MOHTOJIOMAHAsA  (a3MaTcKo-aMepukaHckas). YepTel  mpuch
YeJI0BEUYECKHUX Pac K YCIOBUSAM cyliecTBoBaHus. EAMHCTBO yenoBeueckux pac. Kputur

OpranusMbl 1 OKpy>Karolias cpeaa

3.1

OKkojorusi Kak Hayka. 3aJadyd M paszeibl SKOJIOrMH. MeTolbl 3KOJOTHYEeCKHX
MupoBo33peHue. Cpeapl OOUTaHUsT OPTaHW3MOB: BO/IHASI, HA3€MHO-BO3/IYIIIHAS, TOYBEH

3.2

Okonoruyeckue paxtopsl. Kinaccupukarus 3x0a0ruueckux GpakTopoB: aOMOTHUECKHUE
JleiicTBuE 9KOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

3.3

Abuotnueckue (HakTopsl: CBET, TEMIEepaTypa, BiaxxHocTh. DotonepuoausMm. [pucnoc

abnotudeckux (haktopos. bruosornueckrue puTMbl

3.4

buotnueckue (I)aKTOpLI. Buast OMOTHYECKUX B3aMMOJCHCTBHUIL: KOHKYPCHIIUS, XUIIHY
KOMMCHCaJIN3M (HaXHe6HI/I‘{eCTBO, I(BapTI/IpaHTCTBO), aMCHCaJIu3M, HeﬁTpaJ’I
B3aUMOACUCTBUM IS CYHICCTBOBAHUA OPraHM3MOB B ITPUPOJHBIX COO6IJ.[CCTBaX

3.5

IKOJIOTHUECKHUE XAapaKTEPUCTHUKHU TMOMYJIALUH. OCHOBHBIC IIOKa3aTeIIN IoImyJist

POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLIMsl. JJMHAMHUKA YUCTEHHOCTH MOMYJISIIHA

COO6H.ICCTB8. M OKOJOTHYCCKUEC CUCTEMBI

4.1

Coo06miecTBO opraHu3MoB — O6moteHo3. CTpyKTypbl OMOIIEHO3a: BUAO0BAsI, MPOCTPAHCT
Buner-gomunantel. CBa3u B OHOLIEHO3€E

4.2

Dkonorudeckue cucteMbl (dKocuctembl). [ToHsTHE 00 3KOCHCTEeMEe M OHMOTEOIeHO3e
HKOCUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIECTB U
Tpodudeckue (MuiieBsie) ypoBHU dKocucTeMbl. [Tumessie rienu u cetu. OCHOBHBIE TIC
OPOAYKIHsI. DKOJIOTHYECKHE MUPAMUJIbL: TPOAYKIIMH, YHCICHHOCTH, OnoMacchl. CBO
camoperysiius, pa3sutue. Cykieccus




4.3

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO WU IIAPO]
AHTpPOIIOT€HHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucteMbl. buonoruuec
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak GpakTop ycToiuuBOCTH S3KOcUcTeM. CoxpaHeHue OUOIOrHYECcKO]

4.4

VYuenue B.U. Bepuaackoro o 6uoctepe. I'panuiisl, coctaB U CTpyKTypa 0uochepsl.
Ocobennoctu Ouocdepsl Kak TII0OATBLHOM IKOCUCTEMBI. J[MHAMUYECKOE PaBHOBECH!
KpyroBopoTsl BemecTB 1 OHOre0XUMHUYECKUE IUKIIBI AIIEMEHTOB (YIiepo/ia, a3ota). 3¢
OMOMBI CcyIIN

4.5

YenoseuecTBo B OMocdepe 3eMan. AHTpOIIOreHHbIC H3MeHEHUs B Onocdepe. [ modans]
OcHoOBa palMOHATBHOTO YIPABJICHUS IPUPOIHBIMH PECYPCaMU M UX HCIOJIb30BaHUE.
PUPOIBI




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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