MHHHCTEPCTBO IPOCBEIIEHHSA POCCHICKO# ®EEPALH
Munncreperso o6pasosanus n Hayku Pecriy6ankn Thisa
Ynpasuienne o6pazoBanus AIMHHUCTPAUMH rOpoacKoro okpyra r. Ak-JoBypaka

MBOY COII Ne3 r. Ak-[osypaxa

aacn
BT
<O OBUIE G,
o 75
2«"‘1&"5*‘4‘7 R

PACCMOTPEHO COI'TACOBAHO

Ha 3acepanns MO 3aM, KTopa o YBP
Ve
i 2% Xomymky 4.9 pIrJIap
9B

TIpotokon Nel ot «24» 08 23 .

Tporokon Ned ot «25» 08 23 1. S
POTOKON JNe4 OT «20» . ot «26» 08 23r.

PABOYAS IIPOTPAMMA
(ID 605742)

yue6Horo npenmera «Brosorus. Ba3osblit yposeHb»

s obygaromuxces 10 - 11 xmaccos

r. Ak-JoBypax 2023r




10.

11.

12.

13.

14.

IlosicHuTe/ILHAA 3aNMCKA
Pabouas nporpamma yueGHOro Kypca 1o ouonorun g 10 kiracca pa3paboTaHa B COOTBETCTBHH C:
DenepanbHbIM 3aKk0HOM «O06 00pazoBanuu B Poccuiickoit @enepanunu ot 29.12.2012 Ne273-D3.

denepanbHbII roCy1apCTBEHHBINH CTaHAAPT OCHOBHOTO 00IIero o0pa3oBaHusa. MuHHCTEpCTBA 00pa30BaHUs U
Hayku P®. M: Ilpocsenienue, 2011.- (Crapaaptsl BTOporo nokoiexus). Ilpukaz MunucrepcTsa
obpaszoBanus 1 Hayku P® ot 17.12.2010. Ne1897.

[Topsiaka opraHu3aliy U OCYIIECTBICHH 00pa30BaTENbHON AESITETLHOCTH 10 OCHOBHBIM
0011e00pa30BaTENBHBIM IIPOrpaMMaM — 00111e00pa30BaTEILHBIM IPOrpaMMaM OCHOBHOTO OOIIIET0 U CPEeHEro
o01ero oopa3oBaHusl, yTBepKIEHHOT0 Mpuka3zoM MuHucrepctBa oopasoBanus u Hayku PD ot 30. 08.2013
NelO15.

DedepanbHoco 20Cy0apcmeenH020 006pa308anus CmaHoapma cpeoHe2o 0oujeco oopasoeanus,
ymeepaicoeHno2o npuxazom Munucmepcmea oopazosanus u Hayku PO om 17.05.2012 Ne413 (daree — DI'OC
cpeonezo 0bueeo obpaszosanus) (0 X kaaccog obpazogamenvuvix yupexcoerui, ona Xl knaccos
obpazosamenvHbix yupesicoenutl. Yuacmeayrowux ¢ anpoboayuu @I'OC cpednezo obueeo obpazosanus 6
2022/2023 yuebuwiii 200).

DegepajbHOIO NepeyHs Y4eOHHKOB, AONYIIEHHBIX K HCIIOJHEHHUIO IPH pealn3alui HMero X
rocyJapcTBeHHYI0 AKKPeIUTALHI0 00Pa30BaTEIbHBIX IPOrPaMM HA4AJIbHOI0 00111ero, 0CHOBHOI'0
o0uiero, cpeaHero oouero 00pa3oBaHusl OPraHU3alMAMH, OCYLIECTBJIAIOIMMUCH 00pa30BaTeJbHYI0
AesITeJJbHOCTbY YTBeP:KIEHHOr0o npruka3om MuHucrepcTsa npocseenusi Poccuiickoii @egepanuu ot
25.05.2020 r. Ne 254

IIpuxa3za MunucrepcTBa o6pasoBanus u Hayku Pecny6sinku ToiBa «O opMupoBanun yueOHbIX
IUIAHOB 00pa3oBaTeJbHbIX opranusanuii Pecny0uxnu TreiBa, peanu3yommx oCHOBHbIE
o0meoOpazoBarenbHbie nporpammbl. Ha 2023-2024 y4yeOHbIii rog»

3akoH o s3bikax B Peciyonuke Teia Ne 462 BX-1 ot 31 oktsa6ps 2003r.

[Tpukaza MunucrepctBa oOpa3oBanus U Hayku Pecriyomuku TreiBa oT 10.09.2020 Ne 811/ «O BHECeHUH
M3MEHEHWH B Iprka3 MuHucTepcTBa o0pazoBanus u Hayku Peciyonuku Teisa ot 04.08.2020 Ne692 -1»

[Tpukaza MunucrepctBa oOpa3oBanus U Hayku Pecriyonuku TriBa ot 04.08.2020 Ne 692-1 «O BBeneHUn
IITaTHOTO PEXXHUMAa pealn3anni (enepasbHOro TocyIapcTBEHHOr0 00pa3oBaTeFHOTO CTaHAAPTa CPETHETO
obmero oopazoBanus B 2023-2024 romy»

[Ipukaza MunucrepcTBa o0pa3oBanus U Hayku Pecriyonmuku TriBa Ne770-1 ot 31 aBrycra 2020r. «O
BHECEHHH M3MEHEHUS B IIpHKa3 MuHUCTepcTBa 00pa3oBaHus u Hayku Pecrryommku TriBa ot 04 aBrycra 2020
r. Ne 692-1m»

[Ipukaza MunuctepcTBa o0pa3oBanus U Hayku Pecriyonmuku TriBa Ne 811-1 ot 10 cenTsiopst 2020r. «O
BHECEHUH W3MEHEHUS B Ipuka3 MuHHCcTepcTBa 00pa3oBaHms U Hayku Pecrryomiku TriBa ot 04 aBrycra
2020r. Ne 692-m»

ITpumepHOoit mporpaMmbl 1o 6uosoruu Ha ocHOBe DeepaibHOr0 KOMIIOHEHTA FOCYJaPCTBEHHOTO
00pa30BaTEIILHOTO CTaHAAPTa CPEIHEro (IMOTHOr0) 00Iero oopasoBaHus (0a30BBIi YPOBEHB) U MPOrpaMMOi
Kypca ononoruu s 5-11 kiaccoB 001eo0pa3oBaTeNbHBIX YUPEKICHUH.

Y4eOHUKH 10 Ouosoruu s 6a30BOro u3ydeHus B 5-9 kinaccoB aBropa [Taceunnka B.B B cooTBeTCTBHH €
(eneparbHBIM IEpeYHEM YIeOHUKOB, PEKOMEHTYEMBIX K UCIIONB30BAHUIO IIPH PEATU3AINH HMEIOIINX
TOCY/IapCTBEHHYIO aKKPEIUTAIINIO 00pa30BaTENFHBIX MTPOTPaMM OCHOBHOT'O O0IIETO 00pa30BaHUSI.

[IpumepHOit pabodeli porpaMMbl 0 OUOJIOTHH, B COOTBETCTBUH ¢ TpeOOBaHUSAMH K pe3yibTaTaM
00O, mpencrasinenasiMa GI'OC 1 opueHTHPOBAaHA HA HCIONB30BAHIE YICOHO-METOIMYECKOTO KOMITIICKTA!

Oo0was ouonorus 10-11 knace. Kamenckuii A.A., Kpukcynos E.A.. ""M. Ipoga" 2011r.
[pukazer mxonst ot 26.08.2023 Ne 193/1 «O06 yrBepkaeHHN YIeOHbIX aHoB Ha 2023-2024 y4eOHbli Tox.



[Ipu pazpaboTke mporpaMMbl O OHOIOTUHU TEOPETUYECKYIO OCHOBY JUTS OIpeJIeNIeHHUs TOAX0/I0B K
(opMHpOBaHHUIO copepKaHus y4eOHOro mpeamera «bronorus cocTaBUiIN: KOHIENTYalbHbIE TTOJIOKEHNS
@®I'OC COO o B3anM000YCIOBIEHHOCTH IieJIel, CoiepKaHusl, pe3yIbTaTOB 00y4eHHs U TpeOOBaHUH K
YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIINX LENAX ¥ HPHHIHMIIAX, XapaKTePU3yOIINX
COBPEMEHHOE COCTOSHME CHCTEMBI CpefiHero ob1ero odpasosanus B Poccuiickoit denepannu, a Taxxe
TMOJIOXKEHUS O crieniuKe ONOIOruH, e€ 3HaYeHUH B TIO3HAHUHU >KHBOH IIPUPOJIBI M 00eCTIedeHHN
CyLIECTBOBAHU YeJIoBedecKoro obmiectsa. CoriaacHO Ha3BaHHBIM ITOI0XKEHHM, ONIPEe/ie]IeHbl OCHOBHBIC
(YHKIUH IPOrpaMMBI 110 OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma o Ouosoruu Jaét mpeAcTaBiIeHUe o Iensax, 00 obmielt crpareruu 00yueHus, BOCIIUTaHUS
U pa3BUTHs 00YUAIOIIKXCS CPECTBAMU Y4eOHOro npeameta «buonorusy, onpenenser o0s3aTeIbHOe
MIPEAMETHOE COIEP)KaHHe, €r0 CTPYKTYPY, paclpesieneHue o pa3aenaM U TeMaM, peKOMEHIyeMYIo
MOCTIeI0BATEIbHOCTh U3YUYEeHHUs yUeOHOTr0 MaTepraa ¢ y46ToM MEXKITPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, IOTMKU 00pa30BaTeIbHOI0 MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaroIMXcsl.

B mporpamme 1mo 6MONIOruM TakkKe yYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JINYHOCTHBIM,
MeTanpeIMETHBIM U MIPEIMETHBIM pe3yabTaTaM 00y4eHHs B (POPMUPOBAHUN OCHOBHBIX BUJIOB y4eOHO-
MO3HABATEIILHOM eATeNbHOCTH/y4eOHBIX NEHCTBHI 00yUYaloIXCs IO OCBOCHHUIO COJCP KaHUS
OMOJIOrNYECKOro 00pa30BaHuUsI.

B nporpamme no 6uonoruu (1011 xmaccel, 6a30BBIif YpOBEHB) peain30BaH IIPUHIIHIL
MIPEEMCTBEHHOCTH B N3y4CHNHU OMONOTHH, 6Jarofapst 4eMy B Hell IpocMaTprBaeTCs HapaBICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMHPOBAHUEM ECTCCTBEHHO-HAYYHOTO MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTALNH JTMYHOCTH, SKOJIOTNIECKOr0 MBIIIJICHHUS, TPEACTABICHUI O 3M0pOBOM 00pase KU3HU U OEepeKHBIM
OTHOILICHUEM K OKpy>Karoleil mpupoaHoii cpene. [ToaTomy Hapsity ¢ n3ydeHHEM 00IIeOHOIOrHUECKIX
TEOpHUil, a TAKKE 3HAHUH O CTPOCHUH JKUBBIX CHCTEM Pa3HOI'0 paHTra M CYIIHOCTH OCHOBHBIX ITPOTEKAIOIMINX B
HUX TPOIIECCOB B IIPOrpaMMe 110 OHOJIOTHH YIeJIEHO BHUMaHHUE UCTIONB30BAHHIO MTOTYUYCHHBIX 3HAHUH B
MTOBCETHEBHOM KHU3HHM JJIS PELICHUS IPUKIIATHBIX 33724, B TOM YHCIIE: MPOQIIIAKTHKHA HACIECICTBEHHBIX
3a00JIeBaHIH YEI0BEKA, MEUKO-TEHETHUECKOT0 KOHCYJIBTHPOBAHHSI, 0OOCHOBAHUS SKOJIIOTHYECKU
11eecoodpa3HoOro MOBEICHNS B OKPYKAFOIICH PUPOTHON Cpejie, aHAIM3a BIMSHUS X03IHCTBEHHON
JEATETFHOCTH YEIOBEKa HA COCTOSIHUE MPUPOJHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. Y CHIICHHUE BHUMAHUS K
MIPUKJIaTHON HAIPaBICHHOCTH y4eOHOro nmpenmera « BHONorusy mpoJuKTOBaHO HEOOX OAMMOCTHIO
obecrieueHNs YCIIOBHUIA JJISl PELIICHUS OHON M3 aKTyaJ bHBIX 33/1a4 IIKOJIFHOTO OHOIOTMYECKOro 00pa3oBaHus,
KOTOpasi pearnonaraeT GopMupoBaHIE y 00YJaIOMINXCS CIIOCOOHOCTH aAalTHPOBATHCS K N3MEHEHUSM
JUHAMHIYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUpA.

Buornorus Ha ypoBHE cpeHero oomiero oopa3oBaHus 3aHUMaeT BakHoe Mecto. OHa obecrieunBaeT
(hopmupoBaHye y 00ydJarONMXCs MPEICTABICHUH 0 HAYYHOW KapTHHE MHpa, pacupseT u 000011aeT 3HaHus O
KHUBOH MPUPOJIE, €€ OTINIUTEIbHBIX IPH3HAKAX — YPOBHEBOM OPraHU3aliK U SBOIIOIMH, CO3/1aET YCIOBUS
JUISI: IO3HAHUS 3aKOHOB JKHBOH PHPO/IbI, GopMHUpOBaHuUs (HYHKIIMOHAIBHOH IPaMOTHOCTH, HABHIKOB
3JI0pOBOTO 1 0e30MacHOro odpa3sa *KHU3HHU, IKOJIOTHIECKOT0 MBIIUICHHUSI, [EHHOCTHOTO OTHOLICHHSI K )KUBOM
MIPUPOJIE U YEIIOBEKY.

Bosbiioe 3HaueHNnEe OUOJOTHS UMEET TAKXKe JUIS PELICHHUS] BOCIIUTATEHBIX M Pa3BUBAIOIINX 33124
cpeaHero obmiero 00pa3oBaHus, COIMATU3AIMK 00yJaromuxcs. V3ydeHne OHOIoruy 00ecIiednBacT yCiIOBUS
1u1st GOPMUPOBAHHS MHTEILICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMALMOHHBIX HABBIKOB, 3CTETHYECKON
KyJBTYpPBbI, CIIOCOOCTBYET HHTETPAlii OHOIOTHYECKUX 3HAHUH C PEICTABICHUSAMHE U3 APYTUX YISOHBIX
MPEIMETOB, B YACTHOCTH, (GU3MKU, XUMHHU U Teorpadun. HazBaHHbIE TONOKEHHS O MPEAHA3HAYCHHH Y4eOHOro
npenMera «BHOoOTHs» COCTABUIIM OCHOBY JUIS OIPE/eICHUS TOAX0I0B K 0TOOPY U CTPYKTYPUPOBAHHIO €ro
CO/IepyKaHHMsI, IPEICTABICHHOrO B IPOrpaMMe 110 OHOJIOTHH.

OT16op comepskanus yaeOHOro npeamera «bromorus Ha 6a30BOM YPOBHE OCYIIESCTBIIEH C TIO3UITHN
KYIBTYPOCOOOPA3HOro MOIX0/a, B COOTBETCTBHH C KOTOPHIM 00YJarOIIHecs TOJDKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HAUNMBIE T (POPMUPOBAHUS OOIIEH KYIbTYpPHI, ONPEICIIIONINe aIeKBaTHOE ITOBEICHHE YeIOBEKa
B OKPY’KaIoIIei MPUPOTHON cpesie, BOCTPeOOBAHHBIC B TOBCEAHEBHOM JKU3HU M MTPAKTHUCCKOMN JEATEIIEHOCTH.
Ocoboe MecTo B 3TOH cuCTeMe 3HAHUH 3aHUMAIOT 3JIEMEHTHI COIEPKAaHMUsI, KOTOPBIE CIIy»KaT OCHOBOH IS
(hopMHUpPOBaHHS IPEICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHE MHUPA U [IEHHOCTHBIX
OPHEHTALNSX JITYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIMH OHOJIOTHIECKOT0 00pa3oBaHusl.

CTpyKTypHpoBaHUE coAep KaHuUsI yaeOHOro MaTepraia B IporpaMMe 1o OHOIIOTHH OCYIIIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIIMYUTEIEHBIX OCOOCHHOCTSIX KHBOU MPUPOIBL, O €€
YPOBHEBOW OpPraHHU3alli¥ U SBOJIOIHU. B COOTBETCTBUY C 3TUM B CTPYKTYpe ydeOHOro mpeamera «buomorus



BBIJICJICHBI CIICAYIOIINE COACPIKATCIIbHBIC JINMHUN «buomnorus kak HaykKa. MeTtoapl HAay4YHOI'O MO3HAHU»,
«KneTka kak Ononoruueckas CUCTEMA», ((OpFaHI/BM KakK OMoJIorHyuecKas CUCTEMA), «Cucrema u
MHOFOO6pa3I/Ie OpraHn4eCKoro Mupa», ((3BOJ'IIOIII/IH JKUBOMH nprupoabD», «IKOCHCTEMEI U npucynue um
3aKOHOMEPHOCTH .

Lenb u3ydenus yueGHoro npeaMera «buonorus» Ha 6a30BOM ypOBHE — OBJIaIeHUE 00yUaOIUMHUCS
3HAaHUSMU O CTPYKTYpPHO-(YHKIIMOHAIBHON OpraHU3alyy KUBBIX CUCTEM PAa3HOI'0 paHra U IpruodpeTeHue
YMEHHH HCIOIB30BaTh 3TH 3HAHUS AJISl IPAaMOTHBIX EHCTBUI B OTHOIIEHHH 00BEKTOB >KUBON IPHPOIBI U
PELICHUS Pa3InYHbIX KU3HEHHBIX IIPOOIIEM.

HOCTI/I}KGHI/IG eI U3y4YCeHusA yqe6Horo nmpeameTa «buomnorus» Ha 0a30BOM YpOBHE obecrieunBaeTcs
peIIeHUEM CICAYIOIHNX 3a1a4:

OCBOCHHE 00yYaIONIMMHUCS CHCTEMBI 3HAHUN 0 OMOJIOTMYECKUX TEOPUAX, YUCHUAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPAaBUIIAX, CIYKaIlIMX OCHOBOW JJIs1 (YOPMHUPOBAHUS MTPEACTABICHUN O
€CTCCTBEHHO-HAyYHOI KapTHHE MUpa, 0 METOIaX HAyYHOTO MMO3HAHUS, CTPOCHUH, MHOT000pa3nuu U
OCOGCHHOCTHX JKHUBBIX CUCTEM pa3Horo ypOBHH OpFaHI/ISaLlI/II/I, BBIAAKOINXCS OTKpLITI/IHX 158 COBpeMeHHLIX
HCCIICIOBAHUIX B OMOJIOTHH;

(opMupoBaHHEe Y 00yJaroImuXcsl TIO3HABATEIBHBIX, HHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
B TIPOIIECCE aHANIN3a JAHHBIX O IYTAX Pa3BUTHUS B OMOIOrMM HAYYHBIX B3TJIAIOB, UICH U OAXOA0B K
HU3Y4YCHHIO KUBBIX CUCTEM Pa3HOI'0 YPOBHsI OpraHU3alNy;

CTaHOBJICHHE Yy 00yJaronuxcs o0meil KynbTypbl, GyHKINOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHHH
OOBSCHSITH M OLICHUBATD SIBIICHUS OKPY>KAIOIIETO MUPA ’KUBOW MPUPOBI HA OCHOBAHHUM 3HAHUI M OIBITA,
MOTYYEHHBIX IPH N3yYeHNH OMOJIOTHH;

(hopmupoBaHue y 00y4JaIONIMXCsl YMEHUH WILTIOCTPUPOBATh 3HAUCHHE OMOIIOTUYECKUX 3HAHUH B
MPAKTUYECKOH AEATENbHOCTH YeNIOBeKa, Pa3BUTUH COBPEMEHHBIX MEJUIIMHCKIX TEXHOJIOTUH 1
arpoOMOTEXHOJIOTHH;

BOCIHTaHUE YOSKIIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YCIIOBEKOM YKHBOH IPUPOJIBI, HEOOX OTUMOCTH
OEpeKHOT'0 OTHOIIECHUS K HEW, COOIOJICHUS STHYECKIUX HOPM IIPU TIPOBEICHUN OMOIOrMUECKUX
HCCICI0BaHHI;

OCO3HAHUE [IEHHOCTH OMOJIOTMYECKUX 3HAHUH JJISI TOBBIICHUS YPOBHS SKOJIOTHYECKOH KyIbTYPHI,
U1t QOPMHIPOBAHUS HAYIHOTO MUPOBO33PEHHSE;

MpUMEHEHNE MPHOOPETEHHBIX 3HAHUW M YMCHHI B TIOBCETHEBHOM YKU3HU ISl OIICHKH TIOCIIEICTBHIA
CBOCH JICATEIILHOCTH IO OTHOIICHHIO K OKPY)KaFoIIeH cpeie, COOCTBEHHOMY 3/I0POBbIO, 0OOCHOBAHUE H
coOiroieHre Mep TPODUITAKTHKH 3200 ICBaHHIA.

B cucreme cpennero obrmiero oopazoBanus «bruomorusy, nzydaemas Ha 6a30BOM ypOBHE, SBIISIETCS
00s13aTeIbHBIM YUeOHBIM IPEIMETOM, BXOASIINM B COCTAaB MpeAMETHOI obnact «EcrecTBeHHO-HAYyYHbIE
MPEIMETBI».

Jliis n3ydeHus Ouosoruu Ha 6a30BOM YpOBHE CPEJHET0 00IIero o0pa3oBaHMs OTBOAUTCS 68 4acoB: B
10 xnacce — 34 gaca (1 gac B Hezeno), B 11 kimacce — 34 Jaca (1 gac B HeIeNi0).

COAEPXKAHUE OBYUEHUA



10 KJIACC

Tema 1. Buosiorus Kak HayKa.

Buonorus xak Hayka. CBsi3b OMOJIOTHH € OOIECTBEHHBIMH, TEXHUYECKHUMHU U IPYTUMHU
€CTeCTBEHHBIMU HayKaMHu, (puiocoduel, STUKON, ICTETHKON U mpaBoM. Poib Guonoruu B (hopMUpPOBaAHUH
COBPEMEHHOI Hay4yHO! KapTUHBI Mupa. CucreMa OHOIOTHYECKUX HayK.

MeTop! TO3HAHUS KUBOM MTPUPOABI (HAONI0IeHHE, SKCIIEPUMEHT, ONICaHNE, U3MEPEHUE,
KIaccu(uKaIus, MOJeTUPOBaHKE, CTATUCTHYECKas 00paboTKa TaHHBIX).

HdemoHcTpanmu:

IToprpertst: Y. Hapsun, I'. Mengens, H. K. Konbuos, . Yorcon u @. Kpuk.
Tabmurs! 1 cxembl: «MeTOobI TO3HAHUS KMBOH IPUPOIBDY.

JlaGopaTopHble ¥ NIpaKTHYEeCKHE PAGOTHI:

[TpakTrueckas pabota Ne 1. «/cmonb30Banne pa3mMuHbIX METOJOB IIPU U3YUYEHHH OUOJIOTHUYECKIX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3ANMA.

JKuBsle cucreMsl (OMOCHCTEMBI) KaK MIPeAMET N3ydeHHs Ononoruu. OTINYMe KUBBIX CHCTEM OT
HEOPraHWYECKON MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpas3ue. YPOBHH OpraHU3alui OMOCHCTEM: MOJICKYIISIPHBIH,
KIIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BHIOBOM, SKOCUCTEMHBIN (OMOreOIIeHOTHYECKHUH ),
OHOCQEpHBIA.

JdemoHcTpanmnu:

Tabnuibl u cxembl: « OCHOBHBIC TIPU3HAKHU YKU3HWY», «YPOBHU OpPraHU3AIUH KUBOK TIPUPOIBIY.
O6opynoBanue: Mmonenb Mosekynsl JJHK.

Tema 3. XuMu4eCKHUI COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTAB KJIETKH. XUMHUECKHE HIEMEHThI: MaKpPO3JIEMEHThI, MUKPO3JIeMeHThI. Boma u
MHUHEpaJIbHBIE BEIIECTBA.

OyHKIIMU BOJBI U MUHEPAJIBHBIX BEIIECTB B KieTke. [lomnepkaHiue ocMOTHYECKOro OaaHca.

Benku. CoctaB u cTpoeHHE O€ITKOB. AMHHOKHCIIOTH — MOHOMEPHBI 0elkoB. HezaMeHuMbIe 1
3aMEHHMBbIE AMIHOKUCIIOTEL. AMUHOKUCIIOTHEIH COCTaB. Y POBHU CTPYKTYPBI OETKOBOU MOJIEKYJIIBI
(mepBUYHAs, BTOpHYHAS, TPETUIHAS U YETBEPTUIHAS CTPYKTYpa). XMMUIECKHE CBOHCTBA OEIIKOB.
Buonornyeckue GyHKITHMH OCITKOB.

®depmeHTHI — Ononornueckue KaTanu3aTopsl. CTpoeHne GpepMeHTa: akTHBHBIN IICHTD, CyOcTpaTHasI
crerudranocts. Kopepmentsl. Butamunst. OTianuns (pepMEeHTOB OT HEOPraHMYECKUX KaTaIN3aTOpPOB.

YrieBoapl: MOHOCaXapu sl (TIFOK03a, pr003a 1 1e30KCUpr003a), THcaxapr bl (caxaposa, JaKkTo3a) U
nonucaxapupl (Kpaxmal, TIMKOreH, IeJUIi03a). bruonornyeckne GyHKIMN YTIIEBOIOB.

Jlunmuer: TpurIMIepuabl, Gochomumuapl, crepouabl. [ uapopuibHO-THAPO(G OOHEBIC CBOWCTBA.
Bronornyeckue gpyaxumm munuaoB. CpaBHEHHE YTIICBOAOB, OSTIKOB U TUIHIOB KaK HCTOYHUKOB YHEPTUH.

Hyxuennossie kucnotel: JIHK 1 PHK. Hykneoruapl — MOHOMEpBI HyKJIEMHOBBIX KUCIOT. CTpoeHue 1
¢yuxaun HK. Crpoenne u pyrkuun PHK. Bugst PHK. AT®: crpoenne u GpyHKINH.

HuTonorust — Hayka o xieTke. Kiterounas Teopus — mpuMep B3aNMOJCHCTBHS uiel U (pakToB B
Hay4YHOM NO3HaHUHU. MeTOobl U3yUEeHUS KIIETKH.

Knerka xak OCJI0CTHAsA JKUBasd CUCTEMA. O6H.II/IC MPU3HAKU KJICTOK: 3aMKHYTasl Hapy>XHas MeM6paHa,
MOJICKYJIbI ,ZIHK KaK T€HETHUYECKUMN arrapar, CuCteéMa CUMHTE3a OcIKa.



Tumnel KIeTOK: SyKapuoTHUecKas U mpokapuorudeckas. OCOOEHHOCTU CTPOCHHUS IIPOKAPUOTHIECKON
kietku. Kierounas crenka Gaxrepuii. CTpoeHHe 3yKapuoTHYeCKOH KiIeTKH. OCHOBHBIE OTIINYMS
PACTUTENbHOMN, )KUBOTHOM U TPUOHOM KIETKU.

[ToBepXHOCTHBIC CTPYKTYPBI KIIETOK — KJIIETOYHAS CTCHKA, TIIMKOKAIUKC, UX (DYHKITUH.
[Tna3maTrueckas MmeMOpana, e€ cBoiicTBa u ¢pyHkuu. LluTornasma u e€ opranounnsl. O THOMEMOpaHHBIC
opranounisl knetku: DIIC, anmapat [oibmxu, 1u30coMbl. [1oyaBTOHOMHBIE OPTaHOWIbI KIETKHU:
MUTOXOHAPHH, MIacTubl. [IpoucxoxkaeHrne MUTOXOHIpUIA 1 TiacTull. Buapl miaactua. HememOpaHHbie
OPTraHOM[IBI KIIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPHUOIH, PECHUYKH, KTYTUKU. DYHKIIMH OpraHOUI0B
KieTKu. BriroueHus.

SAnpo — perynsTopHbIi LeHTp KiIeTku. CTpoeHue sipa: siiepHasi 0007104Ka, KapHuoIUIa3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIETKE.
JdemoncTpanmu:

IToprpetsl: A. JleBenryk, P. I'yk, T. IIsann, M. neitnen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkusc, P. ®pankinun, K. M. bap.

Huarpammer: «Pacripenenenne XuMUYECKUX 3JIEMEHTOB B HEXKUBOU npupoze», «Pacnpenenenue
XUMHYECKUX DJIEMEHTOB B )KUBOU MTPUPOICH.

Tabnuib! u cxemsl: «[leprouueckas Ta0IHIa XUMUYECKUAX 3JIEMEHTOBY, «CTpOCHNE MOJICKYJIbI
BOIB», «brnocuHTes 6enka», «CTpoeHne MoneKkyiIsl Oenkay, «CtpoeHne gpepmenTay, «HykiaenHoBbIe
kucnotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHne 3ykapuoTHIeCKon KIeTKny», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpOCHHE PACTUTEIBHON KIIETKNY», «CTpOeHHE MPOKAPUOTUIECKON KIIETKW», «CTpoeHue
A1Ipa KIETKN», «YTIEBOAbDY, «JIUIUAbD».

OOGopyoBaHKe: CBETOBOM MHKPOCKOI, 000pyIOBaHHUE [T TIPOBEICHUS HAOIIOISHHI, U3MEPEHUH,
9KCIIEPUMEHTOB, MUKDPOITPENapaThl PACTUTEIbHBIX, )KUBOTHBIX 1 OaKTepHAaIbHBIX KIICTOK.

JlaGopaTopHble U paKkTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «3ydeHne KaTaTMTHUECKONH aKTUBHOCTH (DepMeHTOB (Ha mpumepe
aMMIIa3bl UM KaTaiasbl)y».

JlabopaTopHas padora Ne 2. «M3ydeHne cTpoeHUS KIIETOK paCTEHUH, )KUBOTHBIX M OaKTEPHIA ITOJT
MHKPOCKOIIOM Ha FOTOBBIX MUKPOIPENapaTax U UX OMHCAHUEY.

Tema 4. /KusHenesiTeILHOCTL KJIETKH.

OOMeH BelIecTB, M MeTa00IM3M. ACCUMUIISINUS (TTIACTHYECKA OOMEH) ¥ TUCCUMUIAIINS
(3HEpreTHUYECKi 0OMEH) — JIB€ CTOPOHBI €AMHOTO TIporiecca MeTabosu3ma. Poitb 3aKOHOB COXpaHEHHS
BEIIECTB 1 HEPIHH B [IOHUMAHNH METa00IN3Ma.

Twurmbel oOMeHa BeIIecTB: aBTOTPOMHBIN U TeTepoTpodHEIi. Ponbs epMeHTOR B 0OOMEHE BEIECTB U
MPEBPALICHIH SHEPTUH B KIICTKE.

®dotocunTe3. CBeToBas 1 TeMHOBas (a3bl porocuHTe3a. Peakiuu GortocunTe3a. ¢ HeKTHBHOCTD
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A [T KHU3HU Ha 3emite. BinsiHue ycioBuil cpenbl Ha GOTOCHHTES U
CIOCOOBI MOBBILIEHHS €T0 MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTE3. XEMOCHHTE3UPYoIIne OakTepun. 3HAYCHHUE XEMOCHHTE3a JUTS KU3HHU Ha 3eMIle.

OHepreruyeckuii 0OMeH B KieTKe. PaciieruieHre BeIecTs, BbICICHHE H aKKYMYIHPOBAHUE SHEPIUU
B KJIETKE. DTarbl d3HEpreTuieckoro oomena. I'miukonus. bpoxenue u ero Buasl. Kucnopoanoe okuciaeHue, uin
KJerogHoe naprxanue. OxucnurensHoe GpocdoprmpoBanue. I HEKTHBHOCTH YHEPTeTHUECKOT0 OOMEHaA.

Peakninn matpudanoro cunrtesa. ['enernueckas napopmarmst u JIHK. Peanmzanus renerrnaeckoit
nHpOpMAINHX B KIETKe. | eHeTHUeCcKuil Ko U ero cBoicTBa. TpaHCKpUIIus — MaTpuuHbIi cuaTe3 PHK.
Tpancnsuus — GnocuHTe3 Oenka. DTarsl TpaHcsIIud. KoaupoBanue aMuHOKHCIOT. Pors pubocom B
OonocuHTe3e Oernka.

Hexuerounsie popMer xu3HU — BUPYCHL. VcTopust oTkpeiThs Bupycos (/. . ViBaHOBCKWMIA).
OCo0eHHOCTH CTPOCHUS M KU3HEHHOT0 IIUKIIa BUPYCOB. bakreprnodaru. bonesnu pacreHuid, >)KUBOTHBIX H



4eJI0BeKa, BhI3bIBAEMbIe BUpycamMu. Bupyc uMmmyHoaedunuta genoseka (BUY) — Bo36yaurens CI1M /la.
OOpatHas TpaHCKpUIILMS, peBepTa3a U nHTerpasa. [Ipopmiaktnka pacnpocTpaHeHUs] BAPYCHBIX 3a00JIeBaHHIA.

JdeMoHcTpanun:
Hoprperst: H. K. Konb1os, JI. Y. Banosckuii, K. A. Tumupsizes.

Tabmurp! u cxemsl: « TUIBI THTaHUAY, «MeTaboau3mM», « MUTOXOHIPUSY, « JHEPreTUIECKUil 00MEH,
«Xnoportact», «@orocuntes», «Crpoenue JJHK», «CtpoeHne u pyHKIMOHUPOBaHUE TeHay, «CHHTE3
Oenkay, «['enerndeckuit kon», «Bupyce», «bakrepuodarny», «CtpoeHue u sxu3HeHHbIN UK Bupyca CI1M/1a,
6axtepuodara», «Pemnmukanus JHK».

O6opynoBanue: Monenu-anumkanun «Y nsoenne JHK u tpanckpunimsy, «buocuntes 0enkay,
«CTpoeHue KIeTKn», Moaeib cTpykTyps! JJHK.

Tema 5. PazMHOKeHMe U HHAUBUYAJIBbHOEC PA3BUTUE OPraHU3MOB.

KrneTouHblil MK, UM )KU3HEHHBIN UK KieTkd. MHTepda3za u mutos. [Ipoieccsl, mporekaronue B
unTepdase. Pemnmukanus — peakius marpuunoro cuareza JJTHK. Ctpoenue xpomocoM. XpoMocOMHBINH HabOp
— KapHOTHIL. JIUNIIONAHBIN U TaIIONIHBIH XPOMOCOMHBIC HA0Ophl. XpoMaTuabl. LluTomorunyeckue OCHOBBI
Pa3MHOXKEHUS] U UHAUBUIYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Cranuu muto3a. [Iporieccel, MporucxoIsiie Ha pa3HbIX CTaJUsX MUTO3a.
Buonornyeckuit cMbICI MUTO3A.

[Iporpammupyemast THOETH KJIETKH — allONTo3.

@opMBbl pa3MHOXKEHHSI OPraHU3MOB: OECIIONO0e U MOJI0BOE. Buibl Gecrionoro pa3sMHOXKEHHSL: AeNICHNE
HaJBOE, TIOYKOBAHNE OTHO- U MHOTOKJICTOUHBIX, CIIOPO0OPa30BaHNE, BETETATHBHOE Pa3MHOKEHHE.
HckyccTBeHHOE KIIOHUPOBAaHHE OPraHU3MOB, €TI0 3HAUCHUE AJISI CETEKIIUH.

ITonosoe PasMHOKCHHUE, €T0 OTIINYIUA OT OecmoJoro.

Meiiosz. Cragun meiioza. [Iporeccsl, mpoucxosmre Ha cTaausx Mero3a. [loBeaenne xpomocom B
merioze. Kpoccunrosep. buonornuecknii cMbICH 1 3HaYEHHE MEHO03a.

['amerorenes — mpomecc 00pa3oBaHMS MOIOBBIX KJIETOK y KUBOTHBIX. [1010BBIE JKeTe3bl: CEMEHHUKA
u smuHukd. OOpa3oBaHUe U Pa3BUTHE TIOJOBBIX KJIETOK — FaMeT (CIIepMaTo301 1, SHIeKIIeTKa) —
criepMaToreHes u oporetes. OCOOEHHOCTH CTPOCHUS SIMIIEKIETOK U CIIepMaTo30M10B. OTUIOOTBOPEHHE.
[Taprenorenes.

WNunuBuyansHOe pa3BuTHE (OHTOreHe3). DMOPHOHATBHOE pa3BUTHE (AMOpHOTeHes). DTallbl
SMOPHOHAIBHOTO PA3BUTHUS Y IO3BOHOYHBIX KUBOTHBIX: JPOOJICHHE, FACTPYIIALHS, OpPraHOreHe3.
[TocTamMOproHaNBHOE pa3BUTHE. THITHI TOCTAIMOPHOHAIBHOTO PA3BUTHSL: MIPSIMOE, HEMpPsAMOe (JINYMHOYHOE).
BrusiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (HaKTOPbI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOACTBA.

Poct u pazButne pactennii. OHTOreHe3 IBETKOBOTO PACTEHHUSI: CTPOCHHE CEMEHU, CTaIUH PA3BUTHS.
JdemoncTpanum:

Tabnuibl 1 cxeMbl: «DOpMBI Pa3MHOKEHHUST OPraHU3MOBY, «J{BOITHOE OIUIOOTBOPEHHE Y IIBETKOBBIX
pacteHuiiy, «BereraTuBHOE pa3MHOXKEHUE pacTeHUIY, «JleneHue KIeTKu OakTepuiiy, «CTpoeHUE IMTOTOBBIX
KIIeToK», «CTpoeHne XxpoMmocombl», «Knerounsiit ki, «Pemmukanms JJHK», «Mutos», «Meiio3y, «[Ipsmoe
W HETIPSIMOE Pa3BUTHEY, «] aMeToreHe3 y MIIEKOMUTAONINX U YelIOBeKa», «OCHOBHBIEC CTAIMM OHTOTEHE3aY.

O06opypoBaHKe: MUKPOCKOI, MUKponpenapathl «CriepMaTo30H, bl MICKOITUTAIOIIET 0, «SIHIIeKIeTKa
MJIEKOTTUTAIONIET0», «KaproknHe3 B KJIEeTKaX KOpEeIIKa JIyKa», MarHuTHasl MOJIENb-anTuinKanust «Jlenenue
KIeTKn», moaens JJHK, Moaens Merada3Hoit XpoMOCOMBI.

JlaGopaTopHble U MpaKTHYeCKHe PadoThI:

JlabopaTtopHuas padora Ne 3. «HabmogeHue MUTO3a B KJI€TKaX KOHYHKA KOPEITKa JTyKa Ha TOTOBBIX
MHUKpOITpernapaTax».

Ha60paTopHa${ pa60Ta Ne 4, «HSy‘IeHI/IC CTPOCHUA IMMOJIOBBIX KIICTOK HAa I'OTOBBIX MUKpOIIpEIaparax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.



HpeleeT " 3a1a4u rCHCTUKU. I/ICTOpI/ISI Ppa3BUTUA T'CHCTUKU. Ponb nutonoruu u 3M6pI/IOJIOFI/II/I B
CTaHOBJIEHUM T'€HEeTUKU. Bkmazg pOCCHfICKPIX n SapyGG)KHI)IX y‘IéHI)IX B pa3BUTHUEC TCHCTUKU. MeToapl reHETHKH
(FHGPHHOHOFHHGCKHﬁ, HHTOFCHCTH‘-ICCKHﬁ, MOJ'ICKYJ'ISIpHO-FeHeTH‘ICCKHfI). OCHOBHEBIE TCHETUYCCKHE ITOHSTHS.
I'enetuueckas CHMBOIJINKA, UCIIOJIb3YyEMasA B CXEMax CKpCHIHBaHHfI.

3aKOHOMEPHOCTH HacJeI0OBaHUs IPU3HAKOB, ycTaHOBIeHHbIe . Mennenem. MoHorubpuaHoe
CKpeurrBaHue. 3aKoH eTuH000pa3usi THOPHUIOB MEPBOT0 MOKONeHUs. [IpaBrio ToOMUHUPOBAHUS. 3aKOH
pacierieHus Ipu3HakoB. [ umoresza ynctoTsl ramer. [1onHOe U HEMONIHOE TOMUHUPOBAHHE.

JuruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOTO HaCIe0BaHus pH3HaKkoB. [{uTorenernveckue
OCHOBBI JTUTHOPHTHOTO CKPEIINBaHUsA. AHAIN3UPYIOlee CKpenrBaHue. Vcroap30Banie aHAIU3HPYIOLIErO
CKpPEIIUBAHUSI JJIs OTPEICTICHHS TEHOTHIIA OCOOH.

CueruieHHOe HaclienoBaHue mpu3HakoB. Pabora T. MopraHa mo clieruieHHOMY HacJle/IOBaH UI0 T€HOB.
Hapymienue criensieHns reHOB B pe3yJIbTaTe KPOCCHHIOBEPA.

XpoMOCOMHasI TEOPHSI HACIEJCTBEHHOCTH. | eHeTHYeCKne KapThl.

I'eneruka nosna. XpoMOCOMHOE OIpe/iesieHre T101a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omoramertHbIe U TeTeporaMeTHbie Opranu3Mbl. HacnenoBanue mpu3HaKkoB, CIEIUIEHHBIX C TIOJIOM.

W3meHunBoCTh. Bubl M3MEHUYMBOCTU: HEHACIEACTBEHHAs U HacleACcTBEHHas. Poib cpenbl B
HEHACJIEICTBEHHOW N3MEHYMBOCTH. XapaKTepUCTHKA MOIM(PHUKAITMOHHON N3MEHUMBOCTH. BapuaimoHHbIN psig
U BapuanuoHHas kpuas. HopMa peakiuu npusHaka. KonuuecTBeHHbIE U KaUECTBEHHBIE IIPU3HAKU U UX
HopMa peakiuu. CBolcTBa MOAN(PUKAITMOHHOW W3MEHYUBOCTH.

HacnencrBenHasi, miii reHOTUNIMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAS H3MEHUYUBOCTh. Meiio3 u
MTOJIOBOH TpOIecC — OCHOBA KOMOWHATUBHON M3MEHUYMBOCTH. MyTalinonHast m3MeHunBocTh. Kitaccnukarms
MyTaIii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa u mpuurHbI MyTanuii. MyTareHHbIe (aKTOpHI. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HacjencTBeHHoi namenunBocty H. V. BaBunosa.

BHGHZ[epHa}I HaCJICACTBEHHOCTh U U3MCHYNBOCTD.

I'eneruka genoseka. Kapuorun yenoeka. OCHOBHBIE METO/[bI TEHETHKH YEJIOBEKA: T€HEAIOTHYECKHH,
OJIM3HEIOBBIN, TUTOr€HETUYECKUH, OMOXMMHUYECKHIA, MOJICKYJISIpHO-TeHeTHYeckuii. CoBpeMeHHOe
OIpeJieJICHUE TeHOTHIIA: TIOJIHOTEHOMHOE CEKBEHHUPOBAHKE, TEHOTHITUPOBAHKE, B TOM YHUCIIC C TOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001€BaHus Ye0oBeKa: TeHHbIE 00JIe3HH, 00JIC3HU ¢ HACIICICTBEHHOM
MIPEIPACION0KEHHOCTBIO, XpPOMOCOMHBIE Oosie3Hr. CoMaTH4YeCcKre 1 reHepaTuBHbIE MyTallii. CTBOJIOBBIC
KIIeTKH. [IpHHIUIIBT 3I0pOBOro 00pa3a XKU3HU, TUATHOCTUKH, TPOQHIAKTHKY U JICUSHUS TeHETHICCKUX
Oosie3Held. MenuKo-TeHeTHIEeCKOe KOHCYIFTHPOBaHNE. 3HAUCHUE MEJUIIMHCKONW TeHETHKH B MPEIOTBPAIICHUN
M JICYCHUN TeHETUYECKHUX 3a00I€BaHMI YEI0BEKA.

JdemoHcTpanmnu:

[optpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukor, H. B. Tumodees-Pecorckwuii, H.
. BaBuios.

Tabnuibl 1 cxeMbl: « MOHOTHOPUTHOE CKPEIIMBAHNE U €T0 IIUTOreHETHYEeCKasi OCHOBAY, «3aKOH
pacIIeIUICHUs ¥ ero IIUTOreHeTHYeCcKasi OCHOBAY, «3aKOH YHCTOTHI raMeT», «IurnOpuaHOe CKpEeIiBaHUEY,
«luTonorudeckrue OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUD), «Meiio3y, «B3anMoIelicTBre ajIeIbHBIX TEHOBY,
«["eneTn4ecKkne KapThl pACTEHUH, )KUBOTHBIX M YeIOBeKa», «[ eHeTnka momuay, «3aKOHOMEPHOCTH
HAaCTIEIOBAHUS, CIIETUICHHOTO C TTOJIOM», «KapHOTHIIBI YenoBeKa 1 )KHBOTHBIX», « BBl N3MEHUNBOCTHY,
«MomuurKanmoHHas U3MEHUMBOCTEY, «HacienoBanue peszyc-dakropay, « eHeTHKa TpyIIT KPOBHY,
«MyTarnuoHHast K3MEHYUBOCTbY.

O6opynoBaHue: MOAETU-aNIMKaId «MoHOrHOpHIHOE CKpelnBaHuey, «HemonHnoe
JIOMHUHHUPOBaHUEY, «J{UrudpuaHoe ckpeiuBanuey, «[lepekpéct XpoMocoM», MUKPOCKOIT B MHKPOITpenapar
«/po3odmiia» (HopMa, myTaruu GOpMbI KPBUIHEB H OKPACKH Tena), repdapuid «I opox MOCeBHOM.

JlaGopaTopHble U IpaKkTHYecKUe padoThI:

JlabopaTtopHas padora Ne 5. «3yueHue pe3yapTaTOB MOHOTHOPHIHOTO H JUTHOPUIHOTO
CKpEIIBaHUs y APO30(HIIBI Ha TOTOBBEIX MHKPOIIPEITapaTaxy.

JlaGopaTtopHas padora Ne 6. «3yueHne Moau(UKAIIMOHHON N3MEHIHBOCTH, IIOCTPOCHUE
BAapHALIMOHHOTO Psijia U BapUaLIOHHON KPUBOIY.



JlaGopaTtopHas padora Ne 7. «AHanu3 MyTauuil y Jpo30Q bl Ha TOTOBBIX MUKpPOIIpEnapaTax.
IIpaktuueckas padora Ne 2. «CocTaBiieHHE U aHAIN3 POAOCIOBHBIX UEJIOBEKAY.
Tema 7. Cestekuusi opranu3zmMoB. OCHOBbI OHOTEXHOJIOTHHU.

CCHCKLII/ISI KaK HayKa 1 IIpoLecc. 3apO>KI[€HI/IC CCJICKIIMU U TOMCCTUKaIIHA. VYuenue H. U. BaBuiosa o
HEHTpax NPOUCXOXKACHUSA U MHOFOO6paSI/I$I KYJbTYPHBIX paCTeHHﬁ. HeHTpI)I MMPOUCXOXKACHU JOMAITHUX
KHWBOTHBIX. COpT, nopona, mTraMm.

CoBpeMeHHBIE METO/IbI CeNIEKIIMH. MacCOBBII M MHIUBHUYaJIbHBINH OTOOPHI B CENICKIIMU PACTEHUH U
XHUBOTHBIX. OIIeHKa 3KcTephepa. BIM3KOpoACTBEHHOE CKpeIUBaHNue — HHOPUANHT. UncTast TUHUSL.
CkpenMBaHue YUCTBIX TUHUH. I'eTepo3uc, unu rubpunHas cuiia. HepoacTBeHHOE CKpeIMBaHUE —
aytOpuausr. Otnanénsas rudpuausanus u e€ ycrnexu. VickyccTBeHHbII MyTareHes 1 mojrydeHue
MOJMIIIONO0B. JIOCTHKEHNUS CENEKIIUU PACTCHUH, >KUBOTHBIX U MUKPOOPTaHU3MOB.

BrorexHonorus xKak oTpacib MPOU3BOACTBA. [ 'eHHAas MHXKeHepUs. DTalbl CO3AaHUS peKOMOMHAHTHOM
JHK u tpancrennsix oprann3moB. Kierounas nnxenepus. Knetrounsle KyabTypbl. MUKpOKIOHaJIbHOE
pasMHOXKeHHe pacTeHHi. KioHnpoBaHue BEICOKOIPOIYKTUBHBIX CEITbCKOX035IHCTBEHHBIX OPraHU3MOB.
OKonoruyeckue u aTudeckue mpodiemsl. 'MO — reHeTH4ecKd MOTU(PHUIMPOBAHHBIE OPraHU3MBI.

HemoHcTparuu:
IToptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kaprnedenko, M. ®. I1BaHoB.

Tabmure! u cxemsl: kapTa «LIeHTpBI TPONCXOXKACHUS U MHOT000Pa3Hs KyIbTYPHBIX PacTCHUID,
«ITopomp!l OMAIIHIX KUBOTHBIX», «COpTa KyIbTYPHBIX pacTeHui», «OTaanéHHas ruOpuan3ammsy, «PaboTsr
akagemuka M. @. Banosay, «Ilomumiaonnusy, «O0beKTH OHOTEXHOIOTUNY, «KIIeTOYHbIe KyIbTYPBI U
KJIOHMpOBaHHe», «KOHCTpyHpoBaHKEe U EPEHOC FEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKA IUTOJIOB ¥ KOPHETIIIOAOB JUKUX (GOPM H KyJIbTYPHBIX COPTOB PaCTCHHUH,
repbapuii «CelbCKOX03HCTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTHYecKHe PadOTHI:

Okckypens «OCHOBHBIE METO/IBI U IOCTIDKCHHUS CEJIEKIINU PACTCHUI M )KUBOTHBIX (Ha CENCKITHOHHYIO
CTaHIHIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIFHBIN YIaCTOK, B TEIUIMYHOE XO35HCTBO, IAO0paTOPHIO
arpoyHHBEPCUTETA FIIM HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIIOHOHHAS OHOJIOTHA.

[Ipennoceliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TeOpHH. DBONIIOLIMOHHAS TEOPUS U €€ MECTO B
Ononornu. BriusHue SBOMIOIMOHHON TCOPUH Ha Pa3BUTHE OMOJIOTUHU M JPYTUX HAYK.

Cauzerenbcra 3BONMOLHHA. [1aeoHTONOrHYeCKre: MOCIe0BATEIbHOCTD MOSBICHUS BUIOB B
MAJICOHTOJIOTMYECKOH JIETOIUCH, IepexoiHbie hopmbl. bruoreorpaduyeckue: cxoacTBo U paszinuyne GayH u
(b70p MaTEPHKOB M OCTPOBOB.

OMOpHOTOrHYeCcKHe: CXOACTBA U Pa3IHIUs YMOPUOHOB Pa3HBIX BHIIOB TTO3BOHOYHBIX. CpaBHUTEIEHO-
AHATOMHYECKHUE: TOMOJIOTHYHBIE, AaHAJIOTUYHbIE, PyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISpHO-
OMOXMMHYECKHE: CXOICTBO MEXaHN3MOB HACICICTBEHHOCTH H OCHOBHBIX META0OIMYECKIX ITyTeH Yy BceX
OpraHH3MOB.

OpomonnonHas Teopus Y. lapsuna. [Ipenmnocsiikn BOSHUKHOBEHUS TapBUHU3MA. J[BIDKYIIIHE CHITBI
SBOJFOIIHMH BHJOB 110 JlapBUHY (M30BITOYHOE Pa3MHOKEHHE TIPH OTPaHUICHHOCTH PECYpCOB, HEOMpenenEHHas
HM3MEHYUBOCTh, O0pb0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBINA 0TOOD).

Cunrernueckas Teopus 3pomound (CTI) u e€ ocCHOBHBIE MONTOKEHUS.

MI/IKpOI)BO.]'IIO]_[I/If{. HOHYJ'ISILII/ISI KaK ¢AMHHMIIA BUJa U OBOJIIOLUHA.



JBmxymmuye cuisl ((pakTopsl) SBOIIOIMY BUAOB B IpUpoJe. MyTallMoHHbIH mpoLece u
KOMOMHATUBHAs U3MEHUYUBOCTh. [1omyIsiinoHHbIE BOJHBL U Apelid reHoB. M3omaus 1 Murpanus.

EcrecTBeHHbI# 0TOOP — HanpaBisOIKiA GpakTop 3Boronnu. GopMel ectecTBEeHHOro 0TOOpA.

[IpucrocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOMOLHH. [IpruMeps! npucnocobiieHuit y
OpraHu3MoB. ApoMopd03bl U HANOATATITALINH.

Bun u Bunoo6pasosanue. Kpurepuu Buia. OcHOBHBIE (pOpMBI BHI000pa30BaHUs: Teorpaduueckoe,
9KOJIOTHYECKOE.

MaKpOBBOJ'I}OIII/IH. (DopMI:I OBOJIIOLIMU @HHGTH‘IGCK&H, JUBEPrcHTHAA, KOHBEPreHTHAasA, napajuiCjibHasi.
HeO6paTI/IMOCTL OBOJIIOIIMH.

[TpoucxoxaeHue oT HecieHaNIN3UPOBAHHBIX MPeAKoB. [Iporpeccupyromas cnernuan3anms.
AnanTuBHas paadanus.

JdemoncTpanmu:

[Moptperts: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, .
Miromep, A. H. CeBepiio..

Tabmure! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apOoabIy T03BOHOYHBIX
XHUBOTHBIX», «ApXeonTepukcy, «PopMbl OOpHOHI 3a cyliecTBOBaHUEY, «EcTecTBeHHBII 0TOODY,
«MHoroobpa3ue copToB pacTeHui», « MHOrooOpasue mopoi JKUBOTHBIXY, «[lomymsimumny, «MyTanroHHast
HM3MEHYHBOCTBY, « ApoMopdo3bly, «Manoagantanumy, «O0mas aereHepanusy», «J{BHKyiiue cuibl
sBomonuny, «Kapra-cxema mapiipyra mytemectust U. JlapBuHay, «bopr0a 3a cyliecTBOBaHHUEY,
«IIpucocobaeHHOCTh OpraHnu3MoBy, «I eorpagudeckoe BHI000pa30BaHNE», « DKOIOTHIECKOE
BHJ000pa30BaHUEy.

O6opynoBaHue: KOMIEKIH HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPAaCKH, HA0Op IJIOJOB M CEMSIH,
KoJuTeKITHs «[IprMephl 3alUTHEIX IPUCTIOCOOIEHIH Y KUBOTHBIX», MOAeTh « OCHOBHBIEC HAIIPABIICHUS
IBONIONHNY, 00BEMHAs Mozenb «CTPOEHUE TOJIOBHOTO MO3Ta MIO3BOHOYHBIX).

Buoreorpaduueckas kapra Mupa, Kojuiekius «DopMbl COXpaHHOCTH UCKOMAEMBIX KUBOTHBIX U
pacTeHuii», Mojienp amuinkauus «Ilepekpéct XxpoMocom», BiaxHbie rpenapaTsl «Pa3BuTHe HACEKOMOTO,
«PazButHe nArynkuy, Mukponpenapat «Jpozoduna» (Hopma, MyTaliuu GOpPMbI KPbLTBEB M OKPACKH TEIa).

JlaGopaTopHble U paKkTHYecKne padoThI:
JlabopatopHas padora Ne 1. «CpaBHeHHE BUIOB 11O MOP(OIOTHUECKOMY KPUTEPHUIOY.

JlabopatopHas padora Ne 2. «OnurcaHue IprucrocoOJIEHHOCTH OpraHu3Ma u €€ OTHOCHUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHUE U pa3BUTHE KU3HU HA 3eMJle.

JlonayuHble npeACTaBICHUS O 3apOXKIEeHUH KU3HU. HayuHble runore3bl BOSHUKHOBEHUS KU3HU Ha
3emite: abnoreHes3 U MaHCHIepMUsL. XUMUYECKast HBOTIONNSI. AOMOTEHHBIN CHHTE3 OPraHIMYECKHUX BEIIECTB U3
HEOpPraHWYeCKUX. DKCIEPUMEHTAIBHOE TOATBEPKICHNE XUMUUECKOH HBooLMU. HayanpHble 3Tansl
ouosornueckoi 3ponrorun. ['unoreza PHK-mupa. @opmupoBanre MeMOpPaHHBIX CTPYKTYP ¥ BOSHUKHOBCHHE
npoTokJIeTKH. [lepBble KIIeTKU U UX 3BOMIOLHL. DOpMUPOBAHIE OCHOBHBIX IPYIIIT XKUBBIX OPraHU3MOB.

Pa3zButne xu3HM Ha 3emite 110 3pam u nepuogam. Karapxei. Apxeiickast M1 IpOTepO30¥CKast dPHI.
[Taneo3olickas spa 1 €€ epuoIbl: KEMOPUICKUI, OPTOBUKCKUAN, CHITYPHICKHMA, TEBOHCKHIH,
KaMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKHI1, MEIOBOM.
KaitHo3zoiickast apa u €€ meproapl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT €HOBEIH.

XapakTepucTuKa KJIMMarTa U reojornyeckux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN PACTUTEIBHOTO
1 )KUBOTHOTO MUpa. ApoMop( 036l Y pacTSHHUI 1 )KUBOTHBIX. [TosiBIEHIE, pacBET U BEIMUPAHHE TPYIIIT
YKUBBIX OPraHU3MOB.

Cucrema OPraHn4eCKOro M1upa Kak OTpax€HUC 5BOJIIOLIUH. OCHOBHBIC CHCTEMATHICCKHE TpyIIbI
OpraHnu3MoB.



SBO.]'H-OHI/IH YCJIOBCKA. AHTpOHOJ'IOFH?[ KaK HayKa. PasButne HpCI[CTaBHeHHI;'I O IMPOUCXOKICHUN
yejoBeka. MeToJibl H3Yy4YCHU aHTPOIIOIr€HE3A. CXOI[CTBa " pa3jiniyuns 4CJIOBEKa U )KNBOTHBIX.
CucTeMaTHYECKOE MONIOKEHHE YeI0BEKa.

JBmxynime cuitsl ((akTopbl) anTponorenesa. HacinencrseHHast '3SMEHYMBOCTD U €CTECTBEHHBIN
oT0op. OOLIEeCTBEHHBIN 00pa3 JKU3HHU, U3TOTOBICHUE OpYy AUl Tpyaa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTa/IMU U BETBHU 3BOJIOIMU YeJIOBEKA: aBCTPAJIONMUTEKU, YenoBek ymMenblil, YenoBek
npsMoxonaui, YeaoBek HeaHaepTaabckuil, YenoBek pasyMHbI. HaxoAaku MCKOMaeMbIX OCTaTKOB, BpeMs
CYIIECTBOBaHMsI, 00JIaCTh pacpOCTpaHeHus1, 00BEM roJIOBHOrO MO3ra, 00pa3 KU3HHU, OpYIHUs.

Yenoseueckue pacsl. OCHOBHBIE OOJBIIINE PACHI: EBPOIICOUIHAS (E€BpasHiicKast), Herpo-
aBcTpaJioniHast (IKBATOpHANIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepUKaHCcKast). UepThl IpHCcIOocCOOIEHHOCTH
MpelcTaBUTeNel YeJIOBEUECKUX pac K YCIIOBUAM CyllecTBOBaHMs. EnHCTBO yenoBedeckux pac. Kputrka
pacusma.

JdemoncTpanmu:
[Moptpetsi: @. Peau, JI. [Tactep, A. U. Onapun, C. Munep, I'. FOpu, Y. lapBus.

Tabnuibl u cxemsl: «Bo3aukHOBeHNE COMHEYHON CHCTEMBI», «Pa3BUTHE OPraHnYecKoro MUpay,
«PactutenpHas kieTkay, «KuBotHas kieTka», «[Ipokapuornyeckas kieTka», «CoBpeMeHHas cucTeMa
OpPraHu4YecKoro Mupay», «CpaBHEeHHE aHATOMHUYECKIX YePT CTPOCHHSI YeJIOBEKA U YeJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MECTa MaJICOHTOIOTMYECKUX HaXOJIOK MPEIKOB COBPEMEHHOTO YeTIOBEKAY,
«dpeBneitmue moan», «Ipesaue monan», «IlepBble cOBpeMeHHbIE IO, «HenoBeuecknue pach.

O6opynoBanue: Myisiku «IIporcxoxkieHue yenopekay (O00CThI aBCTPATONUTEKa, TUTEKAHTPOIIA,
HeaHJIepTajblia, KPOMaHBOHIIA), CIICTIKH HIIH H300pakKeHUsI KAMEHHBIX OpyIUil TepBOOBITHOTO YEITOBEKA
(xamMHU-yOMITIEPHI, pyOmIIa, cKkpediia), FeoOXpoHOJIOrHYecKas Tabnua, KoyuteKus «DopMbl COXpPaHHOCTH
MCKOTIaeMbIX KUBOTHBIX U PACTCHUID.

JlabGopaTopHble U paKkTHYecKHe padoThI:

[IpakTrueckas padora Ne 1. «M3yueHre HCKOMMAEMBIX OCTATKOB PACTCHHI U KMBOTHBIX B
KOJUTEKITHSIX).

DKCKypcus «IBOJIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYYHBIH WITH
KpaeBeIuecKuii My3ei).

Tema 3. OpranuzmMsl U OKpyKalomas cpeaa.

DKOJIoTus KaK HayKa. 3a7aud 1 pa3eibl SKOIOTnr. MeToIbI SKOJOTHIECKUX UCCIIETOBAHUMN.
DKOJIOTHYECKOe MHUPOBO33PEHUE COBPEMEHHOI'O YEIOBEKA.

Cpenpl 0OMTaHUS OPTraHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAS, TIOYBCHHAS, BHYTPHOPTaHN3MEHHASI.

Okonornyeckue dakropsl. Kinaccudukanms sxoigorndeckux (HpakropoB: aOHOTHUECKUE, OMOTHICCKUE
W aHTpororeHHbie. JleficTBrEe IKONOrnyeckux (GakTopoB Ha OPraHU3MBbI.

AbuoTHUYecKre GaKTOPhI: CBET, TEMIIEpaTypa, BIaxHOCcTh. DoTonepruoansM. IIpucnocobieHus
OPraHu3MOB K AeHCTBHIO a0HOTHYECKHX (HAKTOPOB. BHOIOrHYECKHE PUTMBI.

Brotnaeckue ¢pakTopbl. Buabl OnoTHYECKNX B3aUMOACHCTBHI: KOHKYPEHITUS, XUIITHUIECTBO,
cuM6m03 1 ero ¢popmel. [lapasuTism, Kooneparys, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIN3M, HeUTpanu3M. 3HaueHNE OMOTHIECKIX B3aUMOACHCTBU IS CYIECTBOBAHUS
OpPraHM3MOB B IPHUPOJIHBIX COOOILIECTBAX.

OKOJIOTHYECKHE XapaKTEePUCTUKH MONyIsiiui. OCHOBHbBIE I0KA3aTEeNH MOMYJISLUHN: YUCIEHHOCTb,
IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTD, PUPOCT, MUrpaLus. JJMHaMUKa YMCIIEHHOCTH MOMYJIALUU U €
perynsuus.

JdemoncTpanmu:

[Moptpetsr: A. I'ymOonbar, K. @. Pynse, D. I'ekkens.



Tabnmunp! u cxemsl: kapra «lIpupoausie 30061 3emin», «Cpesibl 0OUTaHUS OPraHU3MOBY,
«Doroneproanzmy», «[lomymsauuny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISIMN HH)Y30pHH -
Tydenbkny, «[lumessre nenm.

JlaGopaTopHble U IpaKTHYECKHE PAGOTHI:

JlabopatopHas pabora Ne 3. «Mopdosnorudeckue 0COOEHHOCTH pacTeHUi U3 pa3HbIX MECT
OOUTAHUS.

JlaGopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YCPEHKOB KOJIEYCay.
IIpaktuueckas padora Ne 2. «Ilogcyér MIOTHOCTH NOMYNSIIKI pa3sHBIX BUAOB PACTEHUID.
Tema 4. CooOmiecTBa M 9KOIOTHYeCKHE CHCTEMBI.

Coo01mecTBO OpraHu3MoB — OHorieH03. CTpyKTypBl OHOIIEHO03a: BHI0BasI, IPOCTPAHCTBEHHAS,
Tpoduueckas (muiesas). Bunsl-nomuHanThl. CBSI3U B OHOIIEHO3E.

DKOJIOTHYECKUE CUCTEMBI (3KocucTeMbl). [ToHsATHE 00 SKOCHCTEME M OMOTEOIICHO3E.
cDyHKIII/IOHaJ'ILHLIe KOMITOHEHTBI 9KOCUCTEMBbIL: IPOAYHEHTbI, KOHCYMCHTBI, pCAYLICHTHI. prTOBOpOT BCIICCTB
U TIOTOK 3HEPruu B 3Kkocucreme. Tpopudeckue (MMIIEBbIE) YPOBHU 3KOCUCTEMBI. [IHIIEBEIC 1IN U CETH.
OcHOBHBIE MTOKa3aTeNN SKOCUCTEMBI: OroMacca, MPOAYKIIHsL. DKOJIOTUIECKHE TUPAMUIBIL: IPOIYKIIUH,
YUCIIEHHOCTH, OnoMacchl. CBOMCTBA SKOCHCTEM: YCTOWYHBOCTbD, CAMOPETYJIANHS, pa3BuTHe. CyKieccus.

IIpupoHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO UM LIMPOKOIUCTBEHHOIO
neca.

AHTPONIOTeHHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBIL. Y POOIKOCUCTEMBI. bronormueckoe n
XO3SIHCTBEHHOE 3HaUEHHE arPO’KOCHCTEM H YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢pakTop ycTodunBocTH dKocucTeM. CoxpaHeHHe OHOIOTHYEeCKOro
pasHoobpa3us Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiisl, cocraB u cTpykTypa ouocdepsl. XKupoe
BenlecTBO U ero PyHKIuU. OcoOeHHOCTH OHOC(ephl KaK TI00aIbHONW SKOCUCTEMEBI. JITnHaMHYecKoe
paBHOBecHue U 00paTHas CBsi3b B buocdepe.

KpyroBopoTs! BeliecTB 1 OHOre0XMMHYECKHE IUKIIbI AIEMEHTOB (Yriiepoia, a30Ta). 30HaJIbHOCTh
ouocdeprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B Onochepe 3emiin. AHTpOIIOreHHbIE H3MEHEHUs B Onocdepe. I modanbHbIe
9KOJIOTUYECKUE TIPOOIIEMEI.

CocymiecTBoBaHHE MPUPOIHI U YeToBeuecTBa. CoxpaHeHHe OMopa3HOOOpa3usl Kak OCHOBA
ycroitanBocTy Ornocdepsl. OCHOBA pallOHAIBHOTO YIPABICHIS TPUPOTHBIME PeCypcaMy U UX
UCToNb30BaHue. JlOCTIKEHHS OMOJIOTHU M OXpaHa MPUPOIBL.

JdemoncTpanum:
IMoprpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepraackuii.

Tabnuib! u cxeMsl: «[Iumessie ey, «bUONEHO3: cocTaB M CTPYKTYpay, «I1pupoaHbie
coobmectBay, «Llenn nuranusy, «IKkomorudeckas nupamuia», «brnochepa u yenoBex», «IKocucreMma
IIPOKOIMCTBEHHOTO JIecay, « DKOCHCTEMa XBOMHOTO Jiecay, «bromnenos3 BogoéMay, «ArpomeHosy,
«[IpumepHBIe aHTPONIOreHHBIE BO3ACHCTBUS Ha IPUPOTY», «BakHeHIIne NCTOUHIKY 3arps3HEHUS BO3AyXa H
TPYHTOBBIX Bon», «[lo4uBa — BaskHEHIAs cOCTABIIOIAs Ouocheprl», «DaKkTopEI Nerpaganuy IMOuB,
«[TapHHKOBBIH 3D HekT», «DakTOphl PATUOAKTUBHOTO 3arps3HeHus Onochepsr», «OO0IIas CTPyKTypa
onocdepnl», «PacnpocTpanenue )xu3Hu B 0nocheper», «O30HOBBIN 3kpaH dnocheps», «Kpyropopot yriepona
B Orocdepe», «KpyroBopoT a3ota B PHUPOJIEH.

Ob6opynoBanue: Mozenb-anmumKanus « TunmaHbIe OHOIeHO03bI», repbapuii «PacTuTenbHbIe
coobmrecTBay, Komiekun «bruorenosy, «Bpeaurenn BaXHSHINHIX CETbCKOX03HCTBEHHBIX KYIbTYpY,
repOapuul U KOJUICKITIH PACTEHUH U )KUBOTHBIX, IPUHAIJICKANINE K Pa3HBIM SKOJIOTMISCKAM IPYIIaM OIHOTO
Buna, Kpacras kaura Poccuiickoit denepannu, n300pakeHUsT OXPaHACMbBIX BIIOB PACTCHUH U )KUBOTHBIX.

I[MIITAHUPYEMBIE PE3YJIbTATBI OCBOEHU A ITPOT'PAMMBI 11O BMOJIOI'M HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA



Cornacao ®I'OC COO, ycraHaBnIuBarTCsa TpeOOBAHUS K pe3yabTaTaM OCBOCHUS 00yJaroIUMUCS
MIPOrpaMM CpeIHero O0IIero 00pa3oBaHMsA: JITYHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKType TMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IIpeaMeTa «bHoIorus» BbIIEIEHBI CIEAYIOIINE
COCTaBJISIOIIUE: OCO3HAHUE 00YJAIOLIMMUCS POCCUMCKOI Ipa)IaHCKOM MAEHTUYHOCTH — FOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOIIPEEIEHHIO, HAINYIE MOTUBALUH K O0y4EeHHIO OHOIOTHH,
LIeIeHANPaBIIeHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAJULUN pa3BUTHS ONOIOTNYECKOTr0 3HAHUS, TOTOBHOCTD U CITIOCOOHOCTH 00YYaIOITHX Csl
PYKOBOJACTBOBATLCA B cBOEH ACATCIIbHOCTU HEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMU CUCTEME
OUONOruyecKoro 00pa3oBaHusl, HAIMYHE SKOJIOTHUECKOro MPaBOCO3HAHHs, CHIOCOOHOCTH CTaBUTh LIETH
CTPOUTDH JKU3HCHHBLIC ITJIAHbI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS IIpeaMeTa «bHomorusy 10CTUTarOTCS B €AMHCTBE YUeOHOH 1
BOCITMTATCIBLHOM JACATCIIBHOCTH B COOTBETCTBUU C TPAAUITNOHHBIMHA pOCCHﬁCKHMH COLHNOKYJIbTYPHBIMH,
HUCTOPUYCCKUMU U NYXOBHO-HPABCTBECHHBIMU HEHHOCTAMU, IIPUHATHIMU B 06I_HGCTBC ImpaBujiaM 1 HOpMaMu
MOBEJICHNS U CIIOCOOCTBYIOT TIpolleccaM CaMOTO3HAHH S, CAMOBOCIIUTAHHUS M CAMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEHN MO3UIINHN JTUYHOCTH, TATPUOTH3MA, YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY Tpyaa 1
cTapiieMy MOKOJICHHIO, B3aUMHOTO YBaXXEHUS, OEPEKHOT0 OTHOIIEHHUS K KyJbTYPHOMY HACIEIUIO U
TpaJMIIIsIM MHOTOHaIIMOHANBHOTO Hapoaa Poccutickoit denepaniu, Npupoie U OKpyx aromieit cpene.

JIndHOCTHBIE pe3yabTaThl OCBOCHHUS y4eOHOTro mpeamera «bHoNorus» TOMKHBI OTpaXaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYAIOITNXCSI PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UITNEH JINIHOCTH,
CHCTEMO IICHHOCTHBIX OPHEHTAINH, TO3UTHBHBIX BHYTPEHHHUX YOSKICHUH, COOTBETCTBYIOIINX
TPaIUIIHOHHBIM IEHHOCTSIM POCCHHCKOr0O OOIIEeCTBa, PaCIInpeHHEe )KU3HEHHOTO OIBITA U OIBITA AESTEILHOCTH
B IIpOliECCE pealu3allii OCHOBHBIX HAIIPaBICHUN BOCIIUTATENbHOM €S TEIbHOCTH, B TOM YHCIIE B YACTH!

1) rpaaaHCKOro BOCIIMTAHHUS

C(OPMUPOBAHHOCTD IPAYKIAHCKON MO3UIIMU 00YUAIOIIEroCs: KaK aKTHBHOTO M OTBETCTBEHHOIO WeHA
poccuiickoro o0IIecTBa;

OCO3HAHHUE CBOMX KOHCTHTYIIMOHHBIX IIPaB W 00SI3aHHOCTEH, YBaKEHIE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOI TBOPUECKOHN JEATETHHOCTH IIPH CO3JAHUH YIEOHBIX MPOCKTOB, PEIICHUN
yueOHBIX M TIO3HABATENbHBIX 33724, BRIITOTHEHNH OHOJIOTMYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTH ONMPEneIIATh COOCTBEHHYIO IMO3KMIIKIO 10 OTHOMICHUIO K SIBJICHUSIM COBPEMEHHOMN JKH3HH
1 00BICHSATE €€;

YMEHHE YYUTHIBATh B CBOMX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS JIIOJICH C
pasHbIMU YOSIKACHUSIMH, KyIbTYPHBIMH IIEHHOCTSIMH U COITHAIEHBIM TIOJI0KEHUEM;

TOTOBHOCTB K COTPYTHHYECTBY B IIPOIECCE COBMECTHOTO BEITOIHEHUS YICOHBIX, TO3HABATEIBHBIX U
HCCIIEIOBATENBCKAX 32124, YBRKUTEIFHOTO OTHOIICHHUS K MHEHHIO OITIOHEHTOB MIPU OOCYKICHUU CTIOPHBIX
BOIIPOCOB OMOJIOTMIECKOTO COACPIKAHIIS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN ACSITENBHOCTH;
2) NaTPUOTHYECKOI0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTD POCCUHCKOH TpakKIaHCKOW NACHTHYHOCTH, TATPHOTU3MA, YBAKCHHS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTH nepel PoauHOM, ropaocTy 3a CBOM Kpaid, cBOrO PolivHy, CBOM S3BIK U
KyJlbTYpY, IPOIUIOE U HACTOSIIIEE MHOTOHALIMOHAIIEHOT O Hapoaa Poceny;

LIEHHOCTHOE OTHOIIEHHE K IPUPOAHOMY HACIIEANIO U TaMATHUKAM IPUPOJIBL, JOCTIXKEHUSAM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHONOTUSX, TPYIE;



CIIOCOOHOCTH OIICHUBATh BKJIA]] POCCUICKHUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HAYCHUS OHOJIOTMH B IIO3HAHUHU 3aKOHOB MPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOTO
o011ecTBa;

uzeiiHas yoex IEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3anmrte OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMA:
OCO3HAHHE JyXOBHBIX IIEHHOCTEH pOCCUIHCKOro Hapoaa;
c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOr O MOBEICHUS;

CITOCOOHOCTH OLICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUA, OPUCHTUPYACH Ha
MOpPaJIbHO-HPAaBCTBEHHBIC HOPMbI U IICHHOCTH;,

OCO3HAHHE JJMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMUMBOTO OYIyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSM, CO3AaHUIO0 CEMbY Ha OCHOBE OCO3HAHHOIO IIPUHATHS
LIEHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBUHU C TPaJAULUsIMU HaponoB Poccuy;

4) ICTCTHYCCKOIO BOCIIMTAHUA

OCTCTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYasA 3CTETUKY 6BITa, HAaYy4YHOI'O 1 TCXHUYCCKOI'0 TBOpYECTBA,
CIIOpTa, TPYyZa, OOIIECTBEHHBIX OTHOIICHHIA;

TMOHUMaHHUE SMOIMOHAILHOTO BO3/IEHCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHUE MPOSBIISITh Ka4eCTBa
TBOPUYECKOH JIMYHOCTH;

5) ¢puznyeckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 310POBbs M IMOIHOHAIBLHOTO
0aromosy4ms:

MMOHMMAaHUE U Peaji3alus 3J0pOBOro U Oe30MacHOro 00pasa KU3HH (30pOBOE MTUTAHKE, COOTIOACHNE
TMTHEHUYECKHX [TPABHI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATHI U OTABIXA, peryiisipHas pusnueckas
AKTUBHOCTh), OEPEIKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHUE [IEHHOCTH MPAaBUII MHIUBUIYAIBHOTO U KOJUIGKTUBHOTO O€3011aCHOT'0 TIOBE/ICHHSI B
CUTYalMsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIOJEH;

OCO3HAHHWE MOCIECTBII U HEIIPUSITHS BPSAHBIX IPHBbBIUEK (YIIOTPEOICHUS AIKOr0Jisi, HAPKOTHKOB,
KypeHusi);

6) TPy10BOr0 BOCIIUTAHUSI:
TOTOBHOCTB K TPYIY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPyLOIiooue;

TOTOBHOCTh K aKTUBHOM JESITEIbHOCTH TEXHOJIOTHYECKOHN U COI.IPI&JH)HOIZ HaIlpaBJICHHOCTH,
CITOCOOHOCTE WHHUOHUHUPOBATH, INTAHUPOBATE U CAMOCTOATEIIBHO BBIIIOJIHATh TAKYIO ACATCIIBHOCTD,

HHTEpEC K pa3iuyHbIM cepam npodecCHOHANBHOM A TENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayielt npodeccuu u peaTn30BbIBATH COOCTBEHHBIC )KU3HEHHBIC TIIIAHbI;

TOTOBHOCTB M CITOCOOHOCTB K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSLKEHUH BCEH KU3HU;
7) 3KOJIOTHYECKOT0 BOCTIMTAHMSI:

AKOJIOTMIECKH IIeIeco00pa3Hoe OTHOIICHHE K IIPHPOAC KaK NCTOYHHKY XH3HH Ha 3eMiie, OCHOBE e
CYILIECTBOBaHMUS;

MOBBILIEHNE YPOBHS 3KOJIOIMUYECKON KYJIBTYphl: IPUOOPETEHNE ONbITA MNIAHUPOBAHUS IIOCTYIIKOB U
OLIEHKU UX BO3MOXHBIX IOCJIEACTBUH sl OKPYKaIOILEeH cpeibl;

OCO3HAHHME II00aIbHOI0 XapakTepa SKOJIOTMICCKUX HpO6J'IeM n HYTCI\/'I X pCIICHUSA;



CIIOCOOHOCTh UCMOJIB30BAaTh IPHOOpETaeMble IPU U3Yy4EeHUN OMOJIOTUY 3HAHUS U YMEHUsS IIPU
perieHny podiieM, CBA3aHHBIX ¢ pallMOHAIBHBIM IPHPO/IONONIB30BaHNEM (COOTIOICHHE TIPaBIII TIOBECHNUS B
HpUpPOJIE, HAIIPABJICHHBIX HA COXPAaHEHHE PABHOBECUS B 9KOCUCTEMAX, OXPaHy BUOB, 3KOCUCTEM, Ouochepsl);

aKTHBHOE HETIPUATHE ACHCTBUMN, IPUHOCSIIUX BPEA OKPYXKAIOLIEH IPUPOAHOH cpene, yMeHue
MPOTHO3UPOBATH HEOIATONPHUATHBIE KOJIOTHYESCKUE MTOCTICCTBUS MPESITPUHIMAEMBIX JCHCTBHUI U
MPeJOTBpAIaTh UX;

HaJIMYUEC PA3BUTOr'0 3KOJIOTNICCKOr0 MbIIIIJICHU A, 3KOJIOTHYECKOI KYJIBbTYPBbI, OIIbITa ACATCIbHOCTU
9KOJIOTHUYECKOMH HaMpaBJICHHOCTH, YMCHUA PYKOBOJICTBOBATHCSA UMHU B HOSHaBaTeﬂBHOﬁ, KOMMYHPIKaTPIBHOP'I n
COIMATbHOMN MMPAaKTHUKE, TOTOBHOCTU K Y4aCTHUIO B HpaKTH‘ICCKOﬁ JIeSITEIbHOCTH DKOJTOTMYECKOM
HaIpaBJICHHOCTH,

8) neHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
001IeCTBEHHON MPAKTUKH, OCHOBAaHHOI'O Ha JIMAJIOre KyIbTyp, CIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTA B
MOJHUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM U YMTATENLCKON KyJIbTYPBI KaK CPEJCTBA B3aUMOJAEUCTBUS MEXKTY
JIFOIBMHU U TIO3HAHWS MUPA;

TMOHMMaHUE CTIeU(PUKN OUOJIOTHH KaK HayKH, OCO3HAHUS €€ poii B ()OPMUPOBAHUU PAITIOHATBHOTO
HAYYHOT'O MBIIIJICHHUS, CO3JAHNUH LIEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM MUPE KaK O EIMHCTBE
MIPUPO/IBI, YETOBEKA M OOIIECTBA, B IO3HAHWH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEHICHUH TpodieM
COXpaHEHUS MPUPOJTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 3HAYMMOCTH OMOJIOTHHU JJTsi COBPEMEHHOM IUBUIIM3AIIMHU: 00ECIICUeHHsT HOBOTO
YPOBHS pa3BUTHUS MEITUIIMHBI, CO3JITAHUE MEPCIIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX PElIaTh PeCypCHbIS
poOJIEMBI PAa3BUTHSI YEJIOBEUECTBA, TIOUCKA ITYTEH BBIXO/IA U3 INIO0ATBHBIX SKOJIOTHYECKHUX MTPOOIEM H
obecrnieueHNs Iepexoaa K yCTOHYNBOMY Pa3BUTHIO, PAlOHAIEHOMY HCIOIB30BAHHIO IPUPOTHBIX PECYPCOB U
(hOPMUPOBAHHIO HOBBIX CTAHJAPTOB KH3HH;

3aMHTEPECOBAHHOCTD B IOJYYCHUH OUOIOrMYECKHX 3HAHUH B 1IENISX TOBBIIICHUS 001l KyJIbTYpHI,
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH, KaK COCTABHOM 4acTy ()YHKIMOHAJIBHOM IPaMOTHOCTH 00YYarOI1XCH,
(hopMupyeMoii pu U3y4eHUH OUOIOTHH;

MTOHUMAaHHUE CYIITHOCTH METO/IOB ITO3HAHUS, UCTIONB3yEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
HCIIOJIF30BATH ITOTydaeMble 3HAHUS U aHATM3a U OOBSICHEHHS SBICHIH OKPYKAIOIIEro MUpPa
MPOUCXOIAMINX B HEM M3MEHEHH, YMEHHUE JeTIaTh 000CHOBAHHBIC 3aKIIOYCHHUS HA OCHOBE HAYIHBIX (DaKTOB U
HMMEIOUIUXCS TaHHBIX C LIEeJIbI0 IOJIyYEHHs JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CAMOCTOSATEILHO HCITOIH30BaTh OMOIOTHYECKHE 3HAHMUS IUIA pEUICHUSA HpO6HCM B
PCATBbHBIX )KU3HECHHBIX CUTYyalluAX;

OCO3HaHHC IICHHOCTHU Hﬂy‘lHOﬁ OCATCIIbHOCTH, TOTOBHOCTDH OCYIICCTBIIATH ITPOCKTHYIO U
HCCIIEA0BATCIIbCKYIO ACATCIIbHOCTh HHANBUYAJIbHO U B IPYIIIIC,

TOTOBHOCTB U CIIOCOOHOCTh K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO, K AKTHBHOMY
MOJTYYSHUIO HOBBIX 3HAHUI 10 OMOJIOTHH B COOTBETCTBHHU C )KU3HEHHBIMHU [TOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHBIE pe3yabTaTHl OCBOSHHS yIEOHOT 0 TpeaMeTa « BHomorusy BKIIOYaroT: 3HAYMMEIE IS
(hOpMHUPOBAHHS MUPOBO33PEHHUS 00YIAIOMINXCS MEKINCIATUIMHAPHBIE (MEXKIIPEIMETHEIE) OOIICHAYIHBIC
MOHSTHSI, OTPAKAIOIINE [IETOCTHOCTh HAYYHON KApTHHBI MHpa U CIICII(UKY METOIOB TTO3HAHUS,
HCIIONIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHs, SIBJICHHUE, IIPOIIECC, CHCTEMa, HAYIHBIH (axT,
MIPUHIIMII, TUITOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCICNOBaHUE, HAOMIOCHNE, H3MEPEHUE, IKCIIEPUMEHT
U JIpYyTHX), YHUBEpCAJIbHbIC YaeOHBIE eHCTBU (I03HABATEIFHBIC, KOMMYHUKATHBHBIC, PETYIATUBHEIC),
obecnieunBaromme GopMHpOBaHHE (PYHKIIMOHATHHOW TPAMOTHOCTH ¥ COIIMATTLHON KOMITETCHITHH
00yJaroIHXCsl, CIIOCOOHOCTH 00YYAIOIIMXCSI UCIIONBE30BATh OCBOCHHBIC MEKIUCITHIUTHHAPHEIE,



MHUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAIbHbIC YUeOHBIE AeICTBUS B T03HABATEIBHON U COLIUAILHOM
MPaKTHKE.

MertanpeMeTHBIC pe3yabTaThl OCBOSHISI TPOrPaMMEBI CPEIHETO 00IIero 00pa30BaHuUs TOIKHBI
OTpakatsb:

OBJiajieHHe YHHBEPCATLHBIMH Y4eOHBIMH MO3HABATEILHBIMH JeACTBUSAMM:
1) 6azoBble JIOrHYeCKHe e CTBHS:
CaMOCTOATENBHO (POPMYITHPOBATE M aKTYaIM3UPOBATH IPOOIIEMY, PACCMATPUBATE €€ BCECTOPOHHE;

WCIOJIb30BATh TP OCBOCHHUH 3HAHUI MPUEMBI TIOTHYECKOTO MBIIIICHHs (aHan3a, CHHTE3a,
CpaBHEeHUS, Kiaccuukanuu, 0000EHH s ), PACKPBIBATH CMBICI OMOIOTHYECKUX MOHITUHN (BBLACIATD UX
XapaKTepHbIEC TPU3HAKH, YCTAHABINBATE CBAI3U C JPYTUMHU TOHITHIMH );

OonpeaAcIATh HEIIN ACATCIBbHOCTH, 3aJaBasi MapaMETPbl U KPUTCPHUU UX JOCTUKCHHUSA, COOTHOCUTDH
PE3YIbTATHI ACATCIIBHOCTU C TOCTABJICHHBIMU LCISAMMU,

HCTIONIb30BaTh OMOJIOTMUECKHE TOHSTHS A1 00bSACHEHUS (haKTOB U SIBICHHUH KUBOI IPHPOJEI;

CTPOUTDH JIOTHYCCKUE PACCYKIACHUA (I/IHJIyKTI/IBHI)Ie, JACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BBISABJIATH
3aKOHOMEPHOCTHU U IPOTUBOPCUNS B paCCMATPUBACMBIX ABJICHUAX, q)OpMyJ'H/IpOBaTL BBIBOAbI U 3aKJIFOYCHU A,

MIPUMEHATh CXEMHO-MOJIEIIbHBIE CPEACTBA NI IPENICTABICHUS CYIIECTBEHHBIX CBSI3€H U OTHOLICHUH B
H3y4aeMbIX OMOIOTHYECKUX 0OBEKTAX, a TAKKe MPOTUBOPEUHM Pa3HOr0 POJa, BEISIBICHHBIX B PA3IHMYHBIX
HH(OPMAITMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUTaH PELICHUS MPOOIEMBI C YUETOM aHAIN3a UMEIOIINXCSI MATEPHAIBHBIX U
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B JACSITEILHOCTD, OIICHUBATH COOTBETCTBHE PE3YNIHTATOB IIENISIM, OIICHUBAThH
PHUCKH MOCITIEACTBUH AEATEIHHOCTH;

KOOPJIMHUPOBATH M BBITIONHSTE Pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYaILHOTO 1 KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHIE P PELICHUH KU3HEHHBIX IPOOIIEM.
2) 6a3oBbIe HCCIIE0BATEILCKHE AEHCTBUSA:

BJIaJCTh HABBIKAMH y‘{e6HO'HCCHC,HOBaTCHLCKOﬁ u HpOGKTHOI\/’I JACATCIIbBHOCTU, HABBIKAMU Pa3pCIICHUA
HpO6J’IGM, CITOCOOHOCTBIO M TOTOBHOCTEIO K CaMOCTOATCIbHOMY ITOUCKY METOIOB PCIICHUA IIPAKTHICCKUX
3aJa4, IPUMEHCHUIO PA3JIMYHBIX METOIOB ITIO3HAHU A,

HCIOJIb30BATh PA3JIMYHbIE BUJIBI JESATENBHOCTU 110 IOIYYEHHUIO HOBOTO 3HaHU, €0 MHTEPIIPETalu 1,
peoOpa30BaHUIO U MPUMEHEHHIO B YICOHBIX CUTYAIUAX, B TOM YHCIIE TIPH CO3JaHUN YIeOHBIX U COITHMAIbHBIX
MIPOEKTOB;

(hopMHUpPOBATH HAYIHBIN THI MBIIUICHHS, BIIAICTh HAYIHON TEPMUHOIOTHEN, KITFOYEBEIMU TTOHSATHUSIMHA
U METOZIaMU;

CTaBUTH U (GOPMYITHPOBATH COOCTBEHHEIE 3a7a4l B 00pa30BaTENBHOMN NEITEIFHOCTH U JKU3HCHHBIX
CUTYyalUsX;

BBISBJISITh IPUYMHHO-CJIEICTBEHHbBIE CBSI3M U aKTyaJIM3UpOBaTh 3aJa4uy, BbIIBUTaTh THIIOTE3Y €€
peLleHys], HAXOAUTh apryMEHTHI 711 I0Ka3aTeabCTBAa CBOMX YTBEPKACHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUU
peLeHus;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJIC PCHICHUA 3a1a9n PE3YJIbTAThl, KDUTHYCCKU OUCHUBATH UX
OOCTOBEPHOCTD, ITPOTHO3UPOBATh USMCHCHHE B HOBBIX YCIIOBUAX,

AaBaTb OCHKY HOBBIM CUTYyallusIM, OLICHUBATb HpI/IO6pCTéHHLII\/'I OIIBIT,

OCYIIECTBIIATH IieJICHAPABICHHBIA TTOUCK TIEPEHOCA CPENICTB M CITOCOOOB JICHCTBHS B
npoecCHOHANBHYIO Cpeny;

YMETb ICPEHOCUTL 3HAHHWS B ITO3HABATCIIbHYIO U ITPAKTUYCCKYHO obnacTu KUBHCACATCIbHOCTH,



YMETb UHTETPUPOBATH 3HAHHWA U3 PA3HBIX IPEAMETHBIX O6J'IaCTCI>i;

BbIJIBUT'ATb HOBBIC UCHU, IIPEJIaraTb OPpUrnHAJIIbHBIC TOAXOAbI U PCIICHUS, CTABUTH HpO6J'IeMI)I u
3aJa4u, JOIMYyCKArOMEe aJIbTCPHATHBHBIC PCIICHU .

3) pabora c unpopmanmeii:

OPUCHTUPOBATHCA B PA3JIMYHBIX UICTOYHUKAX I/IH(I)OpMaL[I/II/I (TeKCTe yqe6H0ro HOCO6I/I5[, Hay4HO-
HOHy.]'IHpHOﬁ JIATEpaType, OMOJIOrHYSCKUX CJIOBApAX U CIIpaBOYHHKAX, KOMIIBIOTEPHBIX bazax JaHHBIX, B
I/IHTepHeTe), AHAJIU3UPOBATH I/IH(I)OpMaHI/IIO Ppa3IMYHbIX BUI0B U (I)OpM OpeaACTaBJICHUA, KDUTUYCCKU
OIICHUBAThH €€ JAOCTOBCPHOCTb U HETPOTHBOPEYUBOCTD;

(bOpMyJ'IPIpOBaTL 3allpoChbl U IPUMCHATDH PA3JIMYHBIC METOABI ITPU ITIOUCKE U 0T6ope OHOJIOrMYECKOM
I/IH(l)OpMaHI/II/I, H€O6XOILHMOI>‘I JJIA BBIITOJTHCHU A y‘ICGHLIX 3azaay,

HpI/IOGPGTaTL OIIBIT UCITOJIBb30BaHUA I/IHq)OpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOHOFHﬁ,
COBCPIICHCTBOBATD KYJIbTYPY aKTHUBHOI'O UCITIOJIb30BAHHN A PA3JIMYHBIX IMTOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BEIOUPATh ONTUMANBEHYIO (pOpMyY MpeCTaBICHUS OMOIOrHYecKoi HH(OpMaIUH
(cxemsl, Tpauku, THarpaMMBbl, TAOIUIIBI, PUCYHKH U APYTOe);

UCTIONIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEICTBA IIPU paboTe ¢ OHOIOrHYecKOi nHpOpMaIHeH:
MPUMEHSTh XUMHUYECKUE, (PU3NUECKUE M MaTeMaTUIECKUE 3HAKU M CUMBOJIBI, (popMyIbl, aO0peBHaTypy,
HOMEHKJIATYpy, UCIIOIb30BaTh U IPeoOpPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHIE CPENICTBA HATJISTHOCTH;

BJIa/ICTh HABBIKAMH PACIO3HABAHUS U 3alIUTHI HHPOpMAaIK, HHPOpMaIMOHHON 0€30IacHOCTH
JINYHOCTH.

OBJ1ajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH A CTBUSMU:
1) oGmmenue:

OCYIIECTBIISATH KOMMYHHKAIIMH BO BCeX c(hepax KHU3HH, aKTUBHO YIaCTBOBATH B AWAJIOTE HIIH
JMCKYCCHH TI0 CYIIECTBY 00Cy>KIaeMOil TeMBbI (YMEHHE 33/1aBaTh BOIIPOCHI, BEICKA3BIBATH CY)KICHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IIpeAIaraeMol 3ajjauu, yUuThIBaTh HMHTEPECHl U COITIACOBAHHOCTh IO3ULIUI
JIPYTUX YYaCTHUKOB AMAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEICTBA OOLICHNS, IOHNMATh 3HAUEHHE COIMANBHBIX 3HAKOB,
MPEAIOCHUTOK BOSHUKHOBEHHUS KOH(QIMKTHBIX CUTYaIlMH, yMETh CMST9aTh KOH(INKTHI ¥ BECTH IIEPETOBOPEI;

BJIAJIETH PA3THMYHBIMA CIIOCO0aMH OOIICHUS M B3aNMOCHCTBHS, TIOHUMATh HAMEPEHHSI APYTHX
JIo/IeH, IPOSIBIISITH YBaXXUTEIFHOE OTHOLICHNE K COOECETHUKY U B KOPPEKTHOU (hopMe POpMYyIHPOBATH CBOU
BO3paKEHUS;

Ppa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
2) coBMeCTHasl 1eITEJIbHOCTh:

MOHMMATh M UCIIOIB30BATh IPEUMYIIECTBA KOMAH/IHOW U MHANBHYAIbHON pabOThI [TPH PEIICHUN
OHOJIOTHYECKOH IPo0JIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IIPUMEHEHUS TPYIIIOBEIX (hOPM B3aUMOICHCTBUS
MIPH PENICHUH Y4eOHOM 3a/1a4H;

BEIOMPATh TEMATHKY M METOJBI COBMECTHBIX ACHCTBUI ¢ yIETOM OOLIMX HHTEPECOB U BOSMOKHOCTEH
Ka)XI0T0 YieHa KOJIJIEKTHBA;

MIPUHUMATB LIEJH COBMECTHOM AEATENIbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH JEWCTBUS 11O €€
JIOCTHKEHUIO: COCTABILATH IUTaH JICHCTBUI, paCIpeNeIsTh POIH ¢ yIETOM MHEHUH YIaCTHIKOB, 00CYXIaTh
PE3yIBTaThl COBMECTHON paboTHI;

OIICHUBAThH KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YIaCTHUKA KOMaH/BI B OOIIHIA Pe3yIbTaT 110
pa3paboTaHHBIM KPHTEPHSIM;

npeayiiaratb HOBBIC IMMPOCKTHI, OUCHUBATD UJICHU C IMMO3UIIUHA HOBU3HbBI, OPUTMHAJIIBHOCTH, HpaKTH‘ICCKOﬁ
3HA4YHUMOCTH,

OCYIICCTBIIATH MO3UTUBHOC CTPATCITUUCCKOC IMOBCACHUC B PA3JIMYHBIX CUTyallUAX, ITPOABJIATH
TBOPUYECTBO U BOO6pa)KeHI/IC, OBITH HMHUIMAaTUBHBIM.



OBJj1ajieHHe YHUBEPCAIbHBIMH PEryJIATUBHBIMH 1€ CTBUAMM:
1) camoopranmnzanus:

HCIOJIb30BaTh OMOJIOTHUCCKUE 3HAHUS JJIA BBISABJICHUS HpO6J’ICM " UX peHICHH B )KU3HCHHbBIX U
y‘IeGHLIX CUTyalusX,

BI)I6I/IpaTI> Ha OCHOBE OHOJIOTMYECKUX 3HAHUU LECJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHﬂX
1 MOCTYIIKAax IO OTHOLICHUIO K JKMBOM mprupoae, CBOEMY 3J0POBbIO U 3IOPOBBIO OKPYKAIOIIUX;

CaMOCTOSTENIFHO OCYIIECTBIISITh TO3HABATEIBHYIO ACATENIBHOCTD, BBISABIISATH IPOOJIEMbI, CTABUTH U
(hopMynpoBaTh COOCTBEHHBIE 3a/1a41 B 00pa30BaTENIbHON EATEILHOCTH U )KU3HEHHBIX CHTYAlIUAX;

CaMOCTOSATENIBHO COCTABIIATH ILUIAH PEIIEHUS IIPOOIEMBI C yYETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAlLlUsM;

pacHmpsITh paMKH yueOHOTO peaMeTa Ha OCHOBE JTMYHBIX IPEIIOYTECHUI;

JieTaTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;
OLICHMBATH IPUOOPETEHHBIN OIBIT;

CrIoco0CTBOBATH (HOPMUPOBAHMIO U MPOSIBIICHHUIO IIHPOKOH 3PYAUINH B pa3HBIX 00JaCTAX 3HAHUM,
MTOCTOSTHHO MTOBHIINIATH CBOH 00pa30BaTEIbHBIA U KyJIBTYPHBIN YPOBCHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBEI B JICSTEIHBHOCTD, OIICHUBATh COOTBETCTBHE
PE3YIIBTATOB LEISIM;

BJIa/ICTh HABBIKAMH IIO3HABATENBHOHN pepiieKcnu Kak OCO3HAHMS COBEPIIACMbIX ACHCTBUIT 1
MBICIIUTENIFHBIX TIPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUH, UCIIONB30BAThH MPUEMBI PEIICKCHHU ATl OLIEHKU
CHUTYaIliH, BEIOOpa BEPHOT'O PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLIECHUS 110 UX CHUIKEHUIO;
IIPUHUMATh MOTUBBI U aPrYMEHTHI APYIUX IPU aHAJIM3E PE3yIbTaTOB AEATEIbHOCTH;
3) npuHsiTHE Ceds M APYIUX:

MIPUHUMATE ce0s, IIOHUMAas CBOU HEJIOCTATKU U JOCTONHCTBA;

MIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX IPU aHAJIM3E PE3yIbTaTOB AEATEIbHOCTH;
MIpU3HABaTh CBOE ITPABO U IPABO IPYTUX Ha OMINOKU;

pa3BUBAThH CIIOCOOHOCTH IOHMMATE MU C MTO3HUILIUH JPYTOTo YeJIOBeKa.

HNPEIMETHBIE PE3YJIbTATBI

[IpenmerHbIe pe3ynpTaThl 0cBOoeHUS porpaMmbl COO 1o Ouonoruu Ha 6a30BOM YPOBHE BKITIOYAIOT
crerudrueckue st yaeOHoro npeaMera «bromorusy HaydHbIe 3HAHUS, YMEHHS M CHOCOOBI JeHCTBHIA 1O
OCBOEHMIO, HHTEPIPETALIMU U IPeoOpa30BaHUIO 3HAHUN, BUJIBI JESITEIBHOCTH IO MOJy4YE€HUIO0 HOBOTO 3HAHUA 1
MIPUMEHEHHIO 3HAHUN B Pa3UYHBIX YIeOHBIX CUTYalHsIX, 8 TAKKE B PEAbHBIX KU3HEHHBIX CHTYAIHSX,
CBSI3aHHBIX ¢ Ononorueil. B mporpamMe mpemqMeTHbIe pe3yIbTaThl MIPEACTABICHBI IO TOAaM O0YICHHS.

[IpenmeTHBIE pe3ympTaThI OCBOCHUS yaeOHOTO peameta «bruonorus» ¢ 10 knacce TOMKHBI
OTpaXkaTh:

Cc(OPMUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OHOJIOTHH B CHCTEME HAYYHOT'0 3HAHMUS €CTECTBCHHBIX
HayK, B (OpMHUPOBAHIH COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTHHBI MHpa U HAYYHOTO MHPOBO33PEHUS, O
BKJIaJI¢ POCCHUCKUX U 3apYOeKHBIX YIEHBIX-OHOIIOrOB B pa3BUTHE OHONOTHH, (YHKIIMOHATBHON IPAMOTHOCTH
YeNoBeKa JUI PeLIeHUs] KU3HEHHbIX 3a]1a4;



YMEHHE PacKpbIBaTh COAEPKaHUE OMOJIOrMYECKUX TEPMUHOB U TIOHATHIA: KU3Hb, KIIETKA, OPraHUu3M,
MeTabon3M (0OMeH BeIleCTB U NPeBpalleHne YHEPIH), TOMEOCTa3 (CaMOperyIsiius), ypoBHeBas
OpraHu3aLus KUBBIX CUCTEM, CAMOBOCIIPOM3BECHUE (PEIPOIYKIIUS), HACIEICTBEHHOCTh, HU3MEHUUBOCTD,
POCT U pa3BUTHUE;

YMEHHUE U3J1araTh OMONOruyeckue Teopuu (KiIeToyHasi, XpOMOCOMHas, MyTalluOHHasl, IEeHTpaJibHAas
JIorMa MOJIEKYJIsipHO# Ouosorumn), 3akousl (I'. Menaens, T. Moprana, H. 1. BaBunosa) u yuenus (0 ueHTpax
MHOT000pa3us ¥ MPOUCXOXKACHUS KyIbTypHBIX pacteHuit H. 1. BaBunosa), onpeaenstb rpaHUIIBI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAACTb METOAAMU HAYYHOI'O IIO3HAHUS B OHOJIOTHH: HaGJ’H—OI[eHI/Ie 1 OIMMCAHUEC KUBBIX
CUCTEM, ITPOLICCCOB U ﬂBHeHI/II‘/‘I, opraHusanus U IMMpoBECACHUEC OHOJIOTHYECKOr 0 9KCIICPUMCEHTA, BBIIBUYKCHHEC
TUIIOTE3bI, BBIABJICHUEC 3aBUCUMOCTU MEXKAY UCCICAYEMbIMH BEJIMYUHAMU, 00BICHCHHE TMMOJTYYCHHBIX
PE3YIbTATOB, UCIIOJB30BAHHBIX HAYUHBIX HOHHTI/If/i, Teopnﬁ " 3aKOHOB, YMCHHE ICIaTh BBIBOJAbI HA OCHOBaAHUU
TOJIYYCHHBIX PE3YJIbTATOB,

YMEHHUE BBLIEIATH CYIIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IIPOKAPUOT U SYKapHOT,
OITHOKJIETOYHBIX ¥ MHOTOKJICTOUHBIX OPraHH3MOB, 0COO€HHOCTH IPOIIECCOB: 0OMEHA BEILIECTB U IIPEBPAILCHHS
SHEPrUM B KJIETKe, (POTOCHHTE3A, IIIACTHUECKOTO U SHEPreTHUECKOro 0OMEHa, XeMOCHHTE3a, MUTO03a, MeH03a,
OIUIOJIOTBOPEHHUS, Pa3MHOXKEHHU S, MHUBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3);

yYMEHHE IPUMEHSTH NTOTy4YEeHHBIC 3HAHUS JIs1 00BSICHEHHUS OMOJIOTMYECKUX MPOLIECCOB U SBICHUH, TS
MPUHATHS IPAKTUYECKUX PEIICHUH B IOBCETHEBHON KU3HU C IENBI0 00ecIieueHus 0e30I1aCHOCTH CBOETO
3JI0POBBSI U 30POBbS OKPYXAIOIIHX JIFOJCH, COOIOCHHUSI HOPM T'PAMOTHOT'O TIOBEICHHSI B OKPY>KaIOIIei
MIPUPOHOH cpefie, HOHMMaHUEe HeOOX OAMMOCTH UCTIONB30BAHUS TOCTHKCHNH COBPEMEHHOM OHOJIOTHH 1
OMOTEXHOIOTUH TSI PalliOHAIFHOTO MTPUPOIOIIOIH30BAHUS;

YMEHHUE pelaTh dJIeMEHTapHbBIE TeHETUYECKHE 3a]]a91 Ha MOHO- M JJUTHOPUIHOE CKPEITUBAHUE,
CIIETUIEHHOE HACIIEIOBAHMUE, COCTABIISTH CXeMbl MOHOTHOPHIHOTO CKPEIINBAHIS IS TPEACKA3AHUS
HaclleJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJHATH JIAOOPATOPHBIE M MTPAKTHYECKHE PabOThI, COONIOIATE MpaBuia Ipu padoTe ¢
Y4eOHBIM U JTA00PATOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHUBATH ¥ HHTEPIPETHPOBATh HHPOPMAIIMIO OHOIOrHYECKOr0 CONCPIKaHMs,
BKJIFOYAOIIYIO [TCEBIOHAYYHBIC 3HAHUS M3 PA3IUYHBIX HCTOYHUKOB (CPEICTBA MacCOBON MH(OPMAIINH,
HAYYIHO-TTOMY/ISIPHBIC MAaTEPHUaIbl), STHUECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEAOBAHMN B OHOIOTHH, METUIINHE,
OHOTEXHOJIOTUH;

YMEHHE CO371aBaTh COOCTBECHHbBIE MMCbMEHHBIE U YCTHBIC COOOIICHUS, 000011as OHOIOrMUECKYTO
HHGOPMAIIMIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO MCITOJIB30BATh MMOHATHIHBIN anmapaTr OHOJOrHH.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yaeOHOro peameTta «buonorus» ¢ 11 Kiacce NOMKHBI
OTpa)aTh:

copMHUPOBaHHOCTh 3HAHUH O MECTE M PO OUOJIOTHH B CHCTEME HAYYHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUH COBPEMEHHOMN €CTeCTBEHHO-HAYYHOI KAPTHHBI MUPa U HAYYHOIO MUPOBO33PEHHUSI, O
BKJIAJIC POCCHICKHX U 3apyOe)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMONIOTHH, () YHKITMOHAIEHOW TPAMOTHOCTH
YeJIoBeKa YISl PeLICH s )KU3HEHHbIX 3a/1a4;

YMEHHE PaCKPbIBATH COlEPIKaHHE OHOMOrHYEeCKUX TEPMUHOB U TIOHSATHIA: BUJI, IOMYJISAIHS, TeHODOH/I,
SBOJIFOLHSL, IBIKYILE CUITbI ((PAKTOPBI) SBOIOLMHU, IPHCIIOCOOIEHHOCTh OPraHu3MOB, BUAI000pa3oBaHue,
9KOJIIOTHYECKHE (haKTOPbI, IKOCUCTEMA, IPOLYLICHTHI, KOHCYMEHTBI, PeYIICHTHI, S MUTAHHS,
9KOJIOTHYECKas MUpaMuIa, OMOreoleHo3, onocdepa;

YMEHHUE U3JIaraTth ONOJOTHIecKHe TeopruH (IBooNoHHas Teopus Y. JlapBrHa, CHHTETHYIECKas
TEOpHsI IBOIIOIINH), 3aKOHBI M 3aKOHOMepHOCTH (3aposiiieBoro cxoncrsa K. M. bapa, uepenoBanus riiaBHBIX
HanpaBieHnd u myTeit aBomonuu A. H. CeBeprioa, yaenus o 6uoctepe B. . BepHanckoro), onmpenensiTs
TPaHMIIBI MX IPUMEHIMOCTH K YKUBBIM CHCTEMaM;

YMCHHE BJIaACTh METOJaMH HAYYHOI'O ITIO3HAHUA B OHOIIOrHH: HaGJ’IIOZ[eHI/Ie 1 OIMMCAHUC )KNBbIX
CHUCTEM, IPOLIECCOB U HBHCHHﬁ, OpraHusanust 1 IpoBEACHNEC OMOJIOTHYECKOro OKCIICPUMCHTA, BbIIBUXKCHNEC
THUIIOTE3bI, BBIABICHUC 3aBUCUMOCTH MEXIY UCCICAYCMBbIMHA BCINYNHAMU, 0o0bsICHEHUE MOJTY4YCHHBIX
PE3YIbTATOB, UCITIOJB30BAHHBIX HAYYHBIX HOH?ITPIfI, TCOpI/Iﬁ 1 3aKOHOB, YMCHHE [1€JIaTb BbIBOAbBI HA OCHOBAHUHN
MOJTYYCHHBIX PE3YyJIbTAaTOB,



YMEHHE BBIJICISATH CYIIIECTBEHHBIC MPH3HAKNA CTPOCHUS OMOIOTUYECKIX O0BEKTOB: BHJIOB, OIS,
MPOAYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOT€OIIEHO30B H AKOCUCTEM, OCOOSHHOCTH TPOILIECCOB:
HacJeICTBEHHOH N3MEHYMBOCTH, €CTECTBEHHOI'0 0TOOpPa, BUA000pa30BaHUs, TPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHS YKOJIOTUICCKUX (AKTOPOB HA OPraHU3MEI, IEPEHOCA BEIIECTB M MTOTOKA SHEPIUU B
HKOCHCTEMAaX, aHTPOIIOr€HHBIX U3MEHEHHI B 3KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOreOXMMHUYECKUX LIMKIIOB B Orocdepe;

yMEHHE IPUMEHSATh TOIy4EeHHbIC 3HAHUS 11 00BSICHEHHUS OMOJIOMMUYECKUX MPOLIECCOB U SIBICHUH, IS
MPUHATUS IPAKTUYECKUX PEIICHUH B IOBCEAHEBHOM JKU3HHU C IIETIbI0 00ecreuyeH s 6e3011aCHOCTH CBOETO
3JI0POBBSI U 370POBbS OKPYXKAIOIIHX JIFOJEH, COOIIOICHUSI HOPM I'PaMOTHOI'O TIOBEJICHUSI B OKPY>KaroIeit
MPUPOIHON cpefie, IOHMMaHUEe HEOOXOAUMOCTH UCTIONB30BaHUs JOCTHXKEHUN COBPEMEHHOI OHOIOrHH 1St
PalMOHATIBHOTO IPHPOAONIONb30BAHNUS;

YMEHHUE peliaTh dJIeMeHTapHbIE OMOJOrHUYECKHE 3a/Ja4H, COCTABIIATh CXEMbI TIEPEHOCA BEIIECTB U
SHEPruH B HKOCHUCTEMaX (LIS MUTAHHUS);

yYMEHHE BBINOJHSITH JAO0paTOPHBIE U MPaKTHUECKHUE paboThl, COOTI0ATH MTPaBUIIa IPH padoTe ¢
y4eOHBIM U Jab0paTOPHBIM 000PYIOBAHHEM;

yMEHHE KPUTHUECKU OLEHUBATH ¥ HHTEPIPETUPOBATh HHPOPMAIIHIO OHOJIOrNYECKOr0 COACPXKaHUS,
BKJIIOUAIOIYIO TICEBOHAYYHBIC 3HAHUS U3 PA3IHMYHBIX HICTOYHUKOB (CPeICTBa MacCOBOH MH(poOpManuy,
HAyJIHO-TIOYJISIPHBIC MaTepHabl), pacCMaTPUBATh TI00ATBHBIE SKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH,
(hOopMHUPOBATH TI0 OTHOLICHNIO K HUM COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO3/]aBaTh COOCTBEHHbBIE MUCbMEHHBIE U YCTHBIC COOOIIEHUs, 000011as OHOIOrHYECKYIO
I/IH(I)OpMaI_II/I}O N3 HECKOJIBKUX UCTOYHHKOB, FpaMOTHO HCIIOJIB30BAThH HOHHTHﬁHBIﬁ armapaT 6I/IOJ'IOFI/II/I.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacoB
HaumenoBanmue
Ne n/m a3/1eJI0B M TEM ]
. Bcero Kontpoanueie IIpakpa6oThl (
NporpamMmsbI
porp padoThI paxp P
1 buonorus xak Hayka 2 0.5 I
2 JKuBbIe cucTeMBI U 1
WX OpraHu3aIus L
3 XHUMHUYECKHUH COCTAB 8 1
U CTPOCHUE KIIETKH L
KuzuenesarenpbHOCTH
4 6
KJIETKHA I
Pa3smuoxenne n
5 WHAUBUYAIBHOE PA3BUTHE 5 1 I
OpraHu3MOB
HacmencrBennocts
6 U U3MEHYHUBOCTH 8 15 I
OpraHu3MOB
Cenexuus
7 opraHu3MoB. OCHOBBI 3 I

OHMOTEXHOIOTUH




8 PesepBHOe Bpemst 1 L
OBUIEE KOJIMYECTBO HACOB 34 5 4
110 ITPOI'PAMME
11 KJIACC
HaumenoBanne Kosmiecrso wacos DJ1eKTP
Ne n/mm | pa3neJioB U TeM 5 Kourp. Mpaskrn (];H(l)pOBbIe)
NMPOrpaMMBbI cero padoThI paGoThI 00pa3oBaTeJibHI
1 DBOJIFOI[MOHHAS 9 1 Bubnuore:
ouonorus ITOK https://m.eds
BosHukHOBEHME
2 U pa3BUTHUE KU3HU HA 9 0.5 bubmore
p ' ITOK https://m.eds
3emiie
3 Opranusmsl U 5 1 Bubnuore
OKpYy>Karoliast cpeza ITOK https://m.eds
4 SKOHOFHS;?ZUSGCT% ! 9 bubmore
CHCTEMEL ITOK https://m.eds
5 PesepBHOE 5 Bubnuore
BpeMsi ITOK https://m.eds!
OBUIEE KOJIMYECTBO 34 9 25
YACOB I10 ITPOTPAMME '
MNOYPOYHOE IVNIAHUPOBAHHUE
10 KJIACC
KoJ-Bo yacos Nara Tomoas
Ne n/m Tema ypoka
Beero Mpax. H3Yy4YeHUs uHpopManus
paGoThI
Metonnr
MO3HAHUS KUBOH
MPUPOIBI. YPOBHU
OpraHu3alyy KABOU
nipupoiel. [IpakTndeckas
1 pabora Ne 1 1 0.5 05.09.2023
«/cnonp3oBaHue
Pa3IMYHBIX METOIOB MPH
H3YYCHUHN
OHOJIOTHYECKUX
00BEKTOBY
XUMUYECKU I
2 cocTaB KJIeTKH. Boga u 1 12.09.2023
MHUHEPATbHBIEC COITU




Benxu. CocraB u
CTpOeHHUe OeIKOB

19.09.2023

DepMEHTHL —
Ouosnornyeckue
KaTaan3aTophl.
JlabopaTopHas pabota Ne
1 «3y4yenue
KaTaJIMTUYECKON
AKTUBHOCTH (JEpPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIM KaTajasbl)»

0.5

26.09.2023

VYrnesonsl.
JIumu et

03.10.2023

Hyxsiennosbie
kucnorsl. ATO

17.10.2023

Hcropus u
METOJIbI H3YYCHHUS
kinetku. Kimerounas
Teopus

24.10.2023

Knerka kak
LIEJIOCTHAS KUBas
CHCTEMA

31.10.2023

Crpoenue
JYKapUOTHYECKON
knetku. JlabopatopHas
pabota Ne 2 «M3yueHue
CTPOEHHSI KIIETOK
pacTeHui, ;KUBOTHBIX,
rpruOOB M OaKTepUid IO
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenapaTax 1 ux
OITCAHUE)

0.5

14.11.2023

10

Mertabomuzm.
DHepreTHyecKuii o0OMeH

21.11.2023

11

dorocuHTE3.
XeMOCHHTE3

28.11.2023

12

buocunaTe3
oenka. TpaHCKPHUIIITHS U
TPAHCIISIIHSI

05.12.2023

13

O0600eHne u
MTOBTOPEHHE

12.12.2023

14

Kounrposasnast
padora Nel

19.12.2023

15

Metonp! 1
JOCTHKEHHUS CEJIEKIIUU
pacTeHu 1 JKUBOTHBIX

26.12.2023




16

KuzHeHHbIN
LUK KJIeTKU. JleneHue
KJIeTKH. MUTO3.
JlabopaTopHas pabota Ne
3 «HabmroaeHne MUTO3a B
KJIETKaxX KOHYHKA
KOpelIKa JTyKa Ha
TOTOBBIX
MHUKpOITpernapaTax»

0.5

16.01.2024

17

Hexnerounsie
(hopMBI KHU3HU — BUPYCHI

23.01.2024

18

DopMBI
Ppa3MHOXKEHHUS
OpraHu3MOB

30.01.2024

19

Meiios

06.02.2024

20

OO6pa3oBaHue u
Pa3BUTHE ITOJIOBBIX
KJICTOK.
Orno0TBOpeHHE.
JlabopaTopHas pabota Ne
4 «3yuenue cTpoeHus
ITOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpErapaTax»

0.5

13.02.2024

21

NunuBunyansHoe
pa3BUTHE OPraHU3MOB

20.02.2024

22

I'enetnka —
HayKa 0
HACJIEICTBEHHOCTH H
HM3MEHYHNBOCTH

27.02.2024

23

3aKOHOMEpPHOCTH
HACIICIOBaHUS
MIPU3HAKOB.
MoHoruopuaHoe
CKpeIlBaHHE

05.03.2024

24

JurubpuaHoe
CKpeIuBaHue. 3aKOH
HE3aBHCHMOTO
HAaCJIeJIOBaHUS TIPU3HAKOB

12.03.2024

25

CuermieHaoe
HaCIIe/IOBaHUE
TIPU3HAKOB.
JlaGopaTopHas pabora Ne
5 «3yuenue
pe3yIbTaTOB
MOHOTHOPHIIHOTO U
TUTUOPUIHOTO
CKpEIIUBaHUS y
IPO30(IITEI Ha TOTOBBIX
MHUKpOITpErapaTax»»

0.5

19.03.2024




26

TI'enernka moma.
Hacnenosanune
MIPU3HAKOB, CIETUIEHHBIX
C TIOJIOM

02.04.2024

27

M3MeH4YnBOCTb.
Henacnencreennas
HU3MEHYUBOCTb.
JlabopaTopHas pabota Ne
6. 3yueHue
MOoIU(UKALIMOHHOM
U3MEHYUBOCTH,
MOCTPOCHHE
BapUAIIMOHHOT'O psiia U
BapUALUOHHONW KPUBOI»

0.5

09.04.2024

28

Hacnencrsennas
HU3MEHYHNBOCTbD.
JlabopaTopHas pabota Ne
7. «AHanu3 MyTauui y
Jp030(HITBI HA TOTOBBIX
MHUKpOITperapaTax»»

0.5

16.04.2024

29

T'enernka
JeJIOBeKa

23.04.2024

30

Cenekuus Kax
HayKa H IIpoIIecc

30.04.2024

31

Buorexnonorus
KaK OTpacib
MTPOU3BOJICTBA

07.05.2024

32

PesepBHbIi ypoK.
O0001eHue 1mo reMe
«HacnenctseHHOCTD 1
HM3MEHYHNBOCTD
OpPTraHU3MOB)

14.05.2024

33

Kounrtposasnast
padora Ne2

21.05.2024

34

PesepBHbIit ypok

28.05.2024

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

34




11 KJIACC

Ne /i

Tema ypoxa

KoJs-Bo yacoB

Bcero
padoTsl

IIpaxk.

Jara
H3yYeHHUS

Jomou
HHpopMaLus

DBOTIONNS U
METO/IbI €€ N3yUYCHUSI.
HUcropus npencraBneHuit
0 Pa3BUTHH KU3HU Ha
3emte.

04.09.2023

JlokazaTenbcTBa
SBOJTFOIUHN

11.09.2023

Mukpo3BosIOLHS.
Bun. Kpurepuu Buna

18.09.2023

ITonmynsAuus xak
JJIeMeHTapHast eIUHULA
BU/IA U SBOJIOLUH.
JlabopaTopHas pabota Ne
1 «CpaBHeHHE BUJIOB 110
MOP( OJIOTHUECKOMY
KPHTEPHUIO

0.5

25.09.2023

JBuxyiiye cuibl
(3memeHTapHBIe (PaKTOPHI)
IBOJIOIAN

02.10.2023

EctecTBeHHEBIH
oToop u ero Gpopmbl

09.10.2023

PesynpraTh
IBOJIOIHN:
MIPHCIIOCOOICHHOCTD
OpraHU3MOB U
BHI000pa30BaHMUE.
JlaGopaTopHas paborta Ne
2 «Onucanue
MIPHCIIOCOOTICHHOCTH
OpraHu3Ma u eé
OTHOCHTEIBEHOTO
XapaxTepa»

0.5

16.10.2023

Hanpasnenus u
IIyTH MaKPO3BOJIIOIIH.
Heo6patumocth
3BOJIIOLIUN

23.10.2023

IIpoucxoxnenue
>KH3HH Ha 3emiie

30.10.2023

10

I'eoxponomnorus.
PasBuTHe %H3HU HA
3emJie 1o 3paM 1
mepuoaaM

13.11.2023




11

OCHOBHBIE HTaIbl
SBOJIIOIMH PaCTHTEILHOTO
Y J)KUBOTHOTO MHpA.
IIpaktuueckas padora Ne
1 «M3yuenue
HCKOITaeMbIX OCTaTKOB
pacTeHHii ¥ )KUBOTHBIX B
KOJUTEKIIU X))

0.5

20.11.2023

12

CoBpeMeHHast
CHCTEMa OPTraHUYECKOro
MHpa

27.11.2023

13

0O06001IEHnE U
MOBTOPEHHUE U3YyYCHHOT'O

04.12.2023

14

KonTpoabnan
pabora Nel

11.12.2023

15

DBOmIOIUS
YenoBeKa (aHTpPOIOreHe3)

18.12.2023

16

JBuxyimue cuisl

(dpaxropsr)
aHTpoIIoreHesa

25.12.2023

17

OcHOBHBIE
CTaINH BOITIOIN
JeJI0BEKa

15.01.2024

18

Yenoeueckue
pachl ¥ PUPOTHBIC
aJlanTalliy YeJI0BEKA

22.01.2024

19

O06001enue mo
Teme «Bo3HHKHOBEHHE U
pa3BUTHE KU3HU HA
3emite»

29.01.2024

20

OKoJorus Kak
Hayka. Cpenbl OOUTaHUS U
JKOJIOTHYECKHE (haKTOPBI

05.02.2024

21

Abuorudeckue
(hakropsl. JlabopaTopHas
pabota Ne 3.
«Mophomorudeckne
0COOCHHOCTH PacTCHUHN U3
Pa3HBIX MECT OOUTAHUSD.
JlaGopaTopHas pabora Ne
4. «Bnusinue cBeTta Ha
POCT U pa3BUTHE
YEepPEHKOB KOJIEyCcay

0.5

12.02.2024

22

buornueckue
(akTopsI

19.02.2024

23

OKOJI0rnyecKne
XapaKTEPUCTHUKA
TIOMYJISIIIAH.
[IpakTHueckas padora Ne

0.5

26.02.2024




2 «IloacuéT MI0THOCTH
MOMYJISIUUNA Pa3HBIX BUJOB
pacTeHu»

24

Coo0mecTBa
OpraHu3MOB — OHOLIEHO3

04.03.2024

25

DKOoJIOruyecKue
CUCTEMBI (9KOCHUCTEMBI)

11.03.2024

26

OcHOBHbIE
HIOKa3aTesld SKOCHCTEMBI.
OKoJIoruyecKue
nupamusl. CBoiicTBa
skocucteM. CyKIeccHst

18.03.2024

27

IIpuponusie
JKOCHUCTEMBI

01.04.2024

28

AHTpONOreHHbIE
3KOCHUCTEMBI

08.04.2024

29

Buocdepa —
riaodanbHast SKOCHCTEMA
3emin

15.04.2024

30

3aKOHOMEPHOCTH
CYILIECTBOBAHUS
orochepsl

22.04.2024

31

YemoBeuecTBO B
ouochepe 3emin

29.04.2024

32

O0001EeHNE
teMbl «Coo01ecTsa u
SKOJIOTMYECKUE CUCTEMBD»

08.04.2024

33

KounTtposasnast
padora Ne2

15.04.2024

34

PesepBHbIit ypok

29.04.2024

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

34

2.5

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus, 10 knace/ bensier JI.K., Jemvmn I'.M., Ky3uenosa JI.H. u npyrue; mox penaxkiuei
Bensepa JI.K., deivimna .M., AkrniionepHoe obmecTBo «M3matensctBo «IIpocBerieHne
* buonorus, 11 kiacce/ benses J1.K., boponun I1.M., Apmvmmun .M. u npyrue; nox penaknueii bensesa J1.K.,
Jemvmmna I'M., AkionepHoe o6brnectBo «M3narensctBo «IIpocBemenney

METOIANYECKHUE MATEPHAJIBI U151 YUYUTEJIA

MeTtoaudeckoe rmocobue



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU MUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.shio.info
http://www.darwin.museum.ru



