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MNOACHUTEJIbHAS 3ATIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHentyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUS,
pe3ynbpTaToB 00y4deHHss U TPeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00
Oo0MmMX HEeIsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBI M OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAaHUS W pPa3BUTHsI OOy4alOmMXCS CpeacTBaMu ydeOHoro mpeamera «buomorusy,
ompezenser o00s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3Yy4eHHs] y4yeOHOro marepuaia ¢
yI€TOM MEXMPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH 00pa3oBaTEIBHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEILHOCTH/y4€OHBIX NEUCTBHUI 00YJarONIUXCsl 110
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHUHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoii cpene. Ilosromy Hapsigy ¢ u3ydeHHEM OOIMeOMONOTHYSCKUX TEOPUH, a TaKKe
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YKCIIe: MPOPUIAKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAaHHs K MPUKIAJAHON HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYyYaromMXCs CIHOCOOHOCTH aJalTHPOBATHCS K H3MEHEHUSM TUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOHM MPHUPOJIHI,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIUIEHHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM MTPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue
Ouosorun oOecrieunBaeT yCIIOBHUS TUIst (hopMupoBaHUs HWHTEJUICKTYIIbHBIX,



KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIe TOJI0KEHUS O MpeIHa3HAYCHUHN YIeOHOTO
npeamera  «buoJOTHS» COCTAaBWIIM OCHOBY Ui OIPENENICHUs IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHMUS, IPEICTABICHHOIO B IPOTpaMMe M0 OUOJIOTHH.

OTt6op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUHI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOydarouIuecs: JOJHKHbI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMBIC i1 (popMUpOBaHUs OOMIEH KyIbTYpHl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MPaKTHUECKOU aesrenbHocTH. Oco00oe MeCcTo B 3TOM cHUCTEMEe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTAIMX JTUYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOrMYECKOro o0pa3oBaHusl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuanga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS] 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B coOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTo npeamera «buoorusy BbIIENEHBI CIAEAYIOUINE COAep)KaTeIbHble JINHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Omosiorndyeckas CUCTEMa,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOLUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3AKOHOMEPHOCTH».

Henp uzydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypOoBHE — OBJa/IeHUE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MpUOOpPETEeHNEe YMEHHH HCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JI€HCTBUI B
OTHOLIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3aay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHUH O OHOJOIMYECKHX TEOpHUAX, YUCHMSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOIIMXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs I[M03HABATENbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U NTOAXO0J0B K U3yYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHsI OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONIBITA, OJYYEHHBIX PU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y oOydaromuXcsi YMEHMH WJUIIOCTPUPOBATH 3HAYEHUE OHMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPUPOJIHI,
HE00X0AMMOCTH OepeXKHOT0 OTHOLIEHMS K Hel, COOII0AEHUS STUUECKHX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NMpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHMH B TMOBCEJHEBHOM KHM3HH JJIsI OLIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 vacoB: B 10 kmacce — 34 gaca (1 gac B Heeno), B 11 kiracce — 34 gaca (1 gac B Hezeio).

HopmaruHbie akTel U yaeOHO- | DenepanbHbiii 3akoH oT 29.12.2012r. Ne 273-®3 «OO0
METOIMYECKUE JOKYMEHTHI, Ha | 0OpasoBanuu B Poccuiickoii Dezeparui» (¢ M3MCHEHUAMH
oT 19.12.2023r. Ne 618-D3, B 1€HCTBYIONIEH pEIAKIINH);
[Ipuka3z Munnpocseuienust Poccun Ne 808 ot 10.11.2025r.
paspaboTaHa nporpamma «O BHECEHMHM W3MEHEHHH B HEKOTOPBHIE MPHUKA3bI
MunucrepctBa mnpocsemeHuss Poccuiickonn ®Denepanuu,
Kacarouecs: ¢enepaibHbIX 00pa30BaTENbHBIX MPOrPAMM
HayaJIbHOTO 00IIero o0pa3oBaHus, OCHOBHOTO OOIIETo
oOpazoBaHusi W  cpeaHero oOmero  0Opa3oBaHUS
3apeructpupoBan Munioctom Poccum Ne 85296 ot
11.02.2026r. u opunmansHo omyoaukosan 12.02.2026r.;
[Ipukaz  MunucrepcrBa mnpocBemieHuss  Poccuiickoit
®enepanun - o7  09.10.2024r. Ne 704 «O BHeceHHH
W3MEHEHHH B HEKOTOpble IpUKa3bl MMHHCTEpCTBA
npocsemenus Poccuiickoii  ®enepaunu, Kacarouuecs
denepanbHbIX 00pa30BaTENBHBIX MPOTPAMM HAYaJIbHOTO
obmero oOpa3oBaHMs, OCHOBHOTO OOIIEro 0Opa3oBaHUs U
cpemHero odiero 00pa3oBaHUs»;

®denepanbHbIi  TIEPEUYCHb YYCOHHKOB, JOINYIICHHBIX K
MCIIOJIb30BaHUIO npu peanuzanuu UMEIOLINX
TFOCYIapCTBEHHYIO  aKKpEIUTAlUI0  00pa3oBaTEIbHBIX
nporpamm HOO, OOO u COO, yTBepXkIeHHBIA MPUKA30M
Munnpocsemennsi Poccun Ne 769 ot 05.11.2024r., c
MOCIIEAYIOUTUMU U3MEHEHUSIMU;

Ob6nactHoit 3akoH oT 14.11.2013r. Ne 26-3C «O06
obpazoBanun B PocToBckoi o0mactu» (C USMEHEHUSIMH OT
03.10.2025r1.);

IIpukaz  MunHucrepctBa mpocBenieHus  Poccuiickoit
Oenepanun oT  12.08.2022r. Ne 732 «O BHeceHHH
U3MEHEHUHN B benepanbHbIi rocyJIapCTBeHHbII
00pa3oBaTeNbHbII CTaHaapT CpeIHero oOriero
o0pa3oBaHus, YTBEP)KJIEHHBIM NpUKa3oM MUHHCTEPCTBA
obpaszoBanusi u Hayku Poccuiickoit @enepauuu 0T
17.05.2012r. Ne 413»;

OenepanbHas o00pa3oBaTeNbHAass MPOTpaMMa CPEIHEro
obmero o6OpaszoBanus @OOII COO, yrBepxkaeHHAas
npukazoM Munnpocsemenus Poccum  Ne 371 ot
18.05.2023r.;

[Tonoxenuem o pabodeit mporpamMmme yu4eOHBIX PEIMETOB,
yueOHBIX  KypcoB (B TOM  UHCI€  BHEYpOUHOH
NesTeNbHOCTH), YueOHbIX Moaynel « MBOY Jluneit Ne 13»
(ITpukaz Ne 321 ot 29.08.2026r.).

OCHOBAaHHH KOTOPBIX




OcHoBHasi 00pa3oBaTelIbHAS MpOTpaMMa CPEIHEro 00IIero
obpazoBanuss MBOY «Jlumeit Ne 13» ma 2026 — 2027
yueonsriit roq (ITpukasz Ne 292 ot 29.08.2026r.);

VYueOubIit I1aH MYHULUIIATBHOTO O10/KETHOTO
0011e00pa3oBaTen HOrO yUpexaeHus ropoaa Pocrosa-Ha-
Hony «Jluneit Ne 13» na 2026-2027 yuebnslii roa (pukas
o MBOY «Jlumeit Ne 13» Ne 290 ot 29.08.2026r.);
Kanennapusiii yueonsrii rpapuk MBOVY «JIuneit Ne 13» Ha
2026 — 2027 yaebnbiit ron (mpuka3 mo MBOY «Jlumeit Ne
13» Ne 286 ot 25.08.2026r.);

Pabouas nmporpamma Bociutanust MBOY «Jlureit No 13»;
Pabouas nporpamma yuebGHoro npeamera «buosorus» s
10-a ximacca cpenHero oomero oopa3oBaHus

OO011ee KoIMYeCTBO 4acoB B rof, | B cooTBeTcTBHU ¢ YueOHEIM maHoM MBOYVY «Jluneit Neo
KOJIMYECTBO YACOB B HEIENIO, 13» (ITpukaz Ne 290 ot 29.08.2026r.) ma 2026 — 2027
y4eOHBIN IOl Ha W3y4eHHE JaHHOTO Kypca B 2026 — 2027
yuebHOM rojty oTBoauTcsi 34 yaca (1 yac B Henento), Ha
ocHoBanuu Kanengapuoro ydebnoro rpapuka MBOY
C y4COHBIM IUIAHOM JIHLICS «JIuneit Ne 13» (Ilpukasz Ne 286 ot 25.08.2026r.) Ha 2026-
2027 y4eOHbIf TOI IpeaycMOTpeHO 34 yaca.

IIaHUPYEMBIX Ha U3YUCHUC
JaHHOT'O KypCa B COOTBECTCTBHUU

COILEP KXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMH HayKaMmu, (uiocodueit, dTUKOH, ICTETHKOW W mpaBoM. Poyib Ouosiornu B
(hopMUPOBaHNHM COBPEMEHHOW HaydHOW KapTUHBI Mupa. CucteMa OMOJOTHUECKHX HAYK.

MeTo1bl TO3HAHUS KUBOI MPUPOABI (HAOMI0IEHUE, SKCIIEPUMEHT, OMMCaHNe, U3MEPEHHE,
KJaccuukaiys, MOJICTMPOBaHKE, CTATUCTUYECKast 00pabOTKa TaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, J[x. Yorcon u ®@. Kpuk.

Tabmuis! u cxembl: «MeTo bl MO3HAHUS )KMUBOW TPUPOJIBDY.

JlaGopaTopHble M IPaKTUYeCKHe padoThI:

[Ipaktnueckas pabora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKHX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIHuUMEe KUBBIX
CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM H HUX pa3HooOpasue. YPOBHU OpraHU3alMd OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIIETOYHBIM,  TKAHEBbIA,  OPraHU3MEHHBIM,  IOMYJISILUMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKH ), OMOChEpHBII.

JdeMoHncTpanum:

Tabmuier u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHHU OpPraHU3aIUU >KHUBOU
MIPUPOJIBI».

O6opynoBanue: moaens Mosiekynsl JJHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJIECTKH.



XHMMHUYECKUN  COCTaB KIIETKU. XUMHYECKHE JJIEMEHTBHIL: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMeHThl. Boia u MUHepabHbIE BEIIECTBA.

@OyHKIMM BOJBl M MHUHEpPAJIbHBIX BeEUIECTB B KieTke. IloanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u crpoeHue 6ekoB. AMMHOKHUCIOTE — MOHOMEpBI OenkoB. HezameHuMmble
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (IepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronorudeckne QyHKIUU OCITKOB.

®epMeHThl — Ouosiornyeckue karaiausaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyocrtpatHas  crenuduuHocth. Kodepmentsl. Butamuubsl.  Omimumst  (GepMEHTOB  OT
HEOPraHMYECKUX KaTau3aToOpOB.

VYrieBoabl: MOHOCaxapu/ibl (TJIFOKO3a, puO03a U Ie30KCuprbd03a), Aucaxapuibl (caxaposa,
JIaKTO3a) W ToJMcaxapuibl (Kpaxmai, TJIMKOTEH, IeJUIiNio3a). buonorndeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlunuael:  Tpurnuuepuasl, Qocdonunuasl, crepounbl. ['mapodmibHO-TUAPO(POOHBIE
cBoiicTBa. buonornueckue ¢pynkiuu aunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB U JMIHJIOB KaK
MCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX KUCJOT.
Crpoenue u ¢yukuuu JIHK. Crpoenne u ¢ynxuuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[uronorua — Hayka o kinerke. Kilerounas teopust — nmpumep B3aMMOJEHCTBUS UACH U
(hakTOB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHHUS KIETKH.

Knetka kak nemnocrHas xuBas cucrema. OOuue npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHast
MemOpana, mosiekynbl JJHK kak renernueckuii ammapar, cucteMa CHHTE3a OeKa.

Tunel kIeTok: syKapuoTHYeckas M mpokapuoThueckas. (OCOOEHHOCTH CTPOEHUS
MpOKapUOTHIECKOM KieTku. Kietounas crtenka 6akrepuii. CTpoeHHE dYKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBHOM, )KUBOTHOW Y TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, TIMKOKAIUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazma u e€ oOpraHoUIbI.
OnnomemOpannbie opranouibl kietku: DIIC, anmapart ['onbmku, mu3ocombl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxokaeHue MUTOXOHAPUN W IIACTHUL.
Buner mnactun. HememOpanubie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LEHTP, HEHTPUOJIH,
pECHUYKH, KIyTUKU. DyHKIUU OPraHOUI0B KIETKU. BritoueHus.

SAnpo — perynstopHslil neHTp KieTku. CTpoeHue aapa: siaepHas 000J0UuKa, KapuoIuia3ma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLIECTB B KIIETKE.

JdemMoHcTpanum:

[Hoptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHMUYECKHX D3JIEMEHTOB B HEKHUBOH  IPHUPOIE,
«PacrpeneneHne XuMU4IECKMX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabnuua XUMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne GepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKNW», «CTpoeHue pacTUTENbHOM KIeTKu», «CTpoeHue
IIPOKapUOTHYECKOH KIETKN», «CTpOeHHE AApa KIETKNY, «YTIIEBOIBD, «JIUUIbD).



O6opynoBaHue: CBETOBOW MHKPOCKOI, 000OpyHOBaHWE JUIsl MPOBEICHUS HAOIOICHUH,
M3MEpPEHUH, DKCIEPUMEHTOB, MUKPOTIPENapaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEPHATBHBIX
KIIETOK.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuass padora Ne 1. «/3ydyeHre KaTaJIMTUYCCKOW aKTUBHOCTH (DEpMEHTOB (Ha
MpuMepe aMujIa3bl WA KaTajia3bl)y.

Jlaboparopuass pabora Ne 2. «M3ydeHHE CTPOCHHS KJICTOK pPACTCHUH, JKUBOTHBIX H
OaKkTepuil 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPEIapaTax U uX OIMHCAHUE).

Tema 4. /KuzHenesATeJIbHOCTh KIE€TKH.

OOmen BemecTB, wuiaM MeTabomm3M. AccumMwanus (IMJIaCTUYECKUH  OOMEH) |
TUCCUMMJIISALINSA (PHEpreThuecKuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonusma. Pob
3aKOHOB COXPAHEHUS BEILIECTB M SHEPTUU B MIOHUMaHUHU METa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbi. Pons pepMeHTOB B 00MeHE
BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el (orocunTe3a. Peaknuu doTocuHTE3A.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BriusHaue ycioBuit
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIICHUS €70 TPOTYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEMOCHHTE3UPYIONMe OaKkTepuu. 3HAYEeHHWE XEMOCHUHTE3a ISl KU3HH Ha
3emute.

DOHepreTuyeckuidi OoOMEH B  KJeTke. PacmieruieHne  BEIeCTB,  BBIACICHHE U
aKKyMyJUPOBaHHE SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopoaHoe oxucieHwe, WM KJIE€TOYHOE  JbixaHue. OKUCIUTENbHOE
dhochopumpoBanue. DPGHEKTHBHOCTH YIHEPTETUIECKOTO OOMEHA.

Peaknmun martpuunoro cuHTte3a. ['enermueckass unHpopmanus u JIHK. Peanuzarus
reHeTH4YecKor MHpOpMaIuu B KJIETKE. | €eHETHYeCKHi KOJ M €ro CBOMCTBA. TpaHCKPUIIIIHS —
MatpuuHbiii cuHTe3 PHK. Tpancnsamus — OuocunTe3 Genka. Dtambl TpaHcsuu. KoaupoBanue
aMUHOKHCIIOT. Poiib pubocom B OMocuHTE3e OerKa.

Hexnerounsie ¢dopmbl ku3HH — BUpPYChl. Mcrtopus otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHHi, >KUBOTHBIX U YeJOBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmMmyHonedunuTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpHUIIIIMS, peBEepTaa M HMHTErpasa.
[IpodumnakTuka pacnpoCcTpaHEHUsI BUPYCHBIX 32a00JICBaHUIA.
JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, . U. UBanosckuii, K. A. Tumupszes.

Tabmuer  u cxemsl: «Tunel  nutanHus», «Metabonusm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xiopormnact», «Dorocunte3», «Ctpoenune JHK», «Ctpoenue u
¢dbyHkuoHupoBanue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Crtpoenne u xu3HeHHbIH 1K1 Bupyca CIIM]/la, Oakrepuodaray,
«Permmukanus JHK».

Ob6opynoBanue: monenu-anmumkanuu «Ynsoenue JIHK u tpanckpunums», «buocunres
oenkay», «CTpoeHue KIeTKuy, Moaens cTpyktypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1WKI, WM KU3HEHHBIM WK kietku. HMuTtepdaza m muros. Ilpormeccsr,
nporekamue B uHTepdaze. Pemnmukanus — peaknus marpuunoro cunreza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAaOOp — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE



HaOopel. Xpomatuel. [{uTomOrHYeckrne OCHOBBI Pa3MHOKEHUS U WHAWBUIYATHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenue knetku — muto3. Cramgum muto3a. [lpouecchl, mpoucxonsiiye Ha pas3HbIX
cTagusIX MUTO3a. bHoorunueckuii CMbBICI MUATO3A.

[Iporpammupyemasi rudesb KIETKH — alonTo3.

@®opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecnojioe UM mojoBoe. Buael  Oecnosioro
Pa3MHOXKEHHS: JeJICHHE HaJBOE, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHuE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAHHUE OPraHU3MOB, €r0 3HAYCHHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu wmeio3za. [lporeccsl, mpoucxofsamie Ha cTaausx menosa. [loBenenue
XxpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MEN03a.

I'amerorenes — mpouecc oOpa3oBaHMsI MOJOBBIX KIETOK Yy KUBOTHBIX. [10JI0BBIE *Kene3bl:
CEMEHHHUKU M sSMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IMOJIOBBIX KJIETOK — ramMeT (CHepMaTo30uj,
SilleKJIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHIEKIETOK W
criepMaro3ouoB. OmmogorBopenue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHABHOE pa3BUTHE (IPMOpPUOTEHE3).
Otanbl SMOPHOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX: JpOOJIEHUE, TacTPYJSAIns,
opranoretes. [loctamOproHnanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pa3zButue pactennii. OHTOr€He3 IBETKOBOI'O PACTEHUA: CTPOCHHE CEMEHU, CTaAuu
pa3BUTHUSL.

JdemoHncTpauuu:

Tabmuipl u cxeMbl: «DopMbI pa3MHOKEHUS OPTaHU3MOBY, «/[BOWHOE OMIIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOXKEHUE pacTeHUul», «JlemeHne KIeTKu
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIIETOUYHBIA LUK,
«Permukanusa [IHK», «Mutosy, «Meios», «lIpsmoe u Henpsimoe pa3Butue», «l'amerorenes y
MJICKOTIUTAIONINX U YelloBeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOI, MuKporpenaparsl «CriepMaTo30ubl MIEKOMUTAIOIIETOY,
«lituexnerka MiekonuTaromero», «KapuokuHes B KJIeTKax KOpelika JyKa», MarHuTHas
MoJienb-anmuinKaius «Jlenenue knetkn», moaens JIHK, Moaens meTadazHOl XpOMOCOMBI.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

Jlaboparopnas padota Ne 3. «HabmrogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKpPOIIpernapaTaxy.

Jlaboparopunas pabota Ne 4. «/3yyeHue CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

[Ipeamer u 3agaunm reHeTwku. Mctopus pa3BuTUs TreHEeTUKH. Ponb muronorud u
SMOPHUOJIOTUN B CTAHOBIICHUH T€HETUKU. BKIal pOCCUNUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeTOoIbl TEeHEeTUKH (TUOPUIOIIOTUYECKHH, HHUTOTEHETHYECKUd, MOJEKYIIPHO-
reHeTuueckuit). OCHOBHbBIE TeHETUUYECKUE MOHATH. | eHeTn4yeckasi CMMBOJIMKA, HCIIOIb3yeMasi B
CXeMaxX CKpEUIMBaHMII.

3aKOHOMEPHOCTH  HACIEOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MoHorubpuaHoe cKpelmBanue. 3aKoH eAMHOo00pa3usi rTHOpHI0B epBOro nokosenus. [IpaBuio



JTOMUHUPOBaHUS. 3aKOH paculeryieHus npu3HakoB. [mmnore3a uncrotel ramer. [lonmHoe u
HETOJHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemmBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBaHUS  MPU3HAKOB.
[uroreHeTnyeckue OCHOBBI JAUTHOPUAHOTO CKpEHIMBaHUS. AHAIU3UPYIONIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIMBAHUS ISl ONIPEACIICHUS] TEHOTHIIA 0COOH.

CuernieHHoe HaclieZjoBaHue IpusHakoB. Pabora T. Moprana mno crenjieHHOMY
HacJeI0BaHUI0 TeHOB. HapyllieHue clemniennsi TeHOB B pe3yJbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHEeTHUECKUE KapThI.

['enetnka nosia. XpoMOCOMHOE OIpEeIeHHE 1oJia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHele U TeTeporaMeTHbIC OpraHu3Mbl. HacriemoBaHue NPHU3HAKOB, CLEIUICHHBIX C
TTOJIOM.

N3menunBocTh. Buibl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacJeACTBeHHas1. Posbk cpenbl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
BaprannonHsslil psan u BapuanmoHHas kpuas. Hopma peaknuum npusHaka. KonnuecTBeHHbIE H
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBocTBa MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacneacrBennas, wim reHOTUNIMYECKAss, N3MEHUYNBOCTh. KoMOMHATUBHAS M3MEHYUBOCTD.
Meiio3 W MONOBOM TpOIlECC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTarmoHHas
n3MeHYnBoCTh. Kiaccudukanus myranmii: TeHHbIE, XpPOMOCOMHBIE, T€éHOMHBIE. YacTtoTa W
MPUYKHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BresnepHas HacIeCTBEHHOCTh U N3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl T€HETHKH YeEJIOBEKa:
TE€HEATOTHYCCKUN, OJNM3HEIOBBIM, UWUTOTCHETHUECKHH, OWOXMMHYECKUH, MOJIEKYIISIPHO-
reHetudeckuii. COBpPEMEHHOE ONIpENEIeHUE TIE€HOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
T€HOTHIUPOBaHKWE, B TOM umcie ¢ nomoiibio [TI[P-anamm3a. HacnencrBeHHbie 3a0oseBaHms
YyeloBeKa: TreHHble Ooyie3HH, OOJIe3HH C HACIEACTBEHHON  MpPeIpacrosoKeHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[IpuHNMMIBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKHUX
Oone3nell. MeaUKO-TeHETHUECKOe KOHCYAbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPeIOTBPAILIEHUH U JICYEHUU T€HETUUECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBunos.

Tabmuipl u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 HUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUVIEeHUsI M €ro UUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeuuBanue», «LluTomornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meiio3», «B3aumozeiicTBrue ajjieNbHbIX TE€HOBY, «['€eHeTuYecKne KapThl pacTeHUH, KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mosa», «3aKOHOMEPHOCTH HACJENO0BAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanmoHHas
M3MEHUUBOCTHY, «HacnemoBanmue pesyc-daktopa», «['eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.

O6opynoBanue: MojaelIH-anmiIukanuu «MoHOTHOpUIHOE CcKpemmuBaHue», «HemomaHoe
JOMHUHUpOBaHHe», «urubpunHoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKOT U
Mukpomnpenapar «Jlpo3oduna» (Hopma, Mmyranuu (GopMbl KPbUILEB M OKPACKU Tema), repOapuit
«I"'opox moceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Jlaboparopuas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy.

JIaboparopuas pabota Ne 6. «M3yueHne MoaupUKAIIMOHHON U3MEHYUBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JlabopatopHass pabGora Ne 7. «AHanmu3 wMyrammid y Jpo30QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[Ipaktudeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuus Kak HayKa U mpoliecc. 3apokKJICHHUE CENeKIMU U noMecTukamus. Yuenue H. U.
BapwiioBa 0 ImEHTpax NPOUCXOXKICHUS M MHOT000paswsi KYJIbTYPHBIX pacTeHHi. L[eHTpbI
MIPOUCXOKACHUS JOMAIHUX KUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENEeKIMU. MacCOBBI M MHIAUBUAYATbHBIM OTOOPHI B CENEKIIMHU
pacTeHu U KUBOTHBIX. O1leHKa dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAHUE — WHOPHIUHT.
Uucras muuug. CkpenuBaHue YHUCTHIX JHHHA. ['erepo3uc, wuinum rubpugHas cuia.
HepoactBennoe ckpemmuBanue — ayrOpuauar. OtnanéHHas rudpuauzaius U e€ YCIeXH.
HckyccTBEHHBI MyTareHe3 W IMOJYyYECHHE MOJUILIONJ0B. JlOCTHIKEHUSI CEJIEKIUH PaCTEHHI,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTamlbl CO3JaHUS
pexomObunantHot JIHK wu Tpancrennnix opranusmoB. Knerounas wumxenepus. Kierounsie
KyIbTypbl. MUKPOKJIOHAIEHOE Pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BHICOKOMIPOTYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M 3Tudeckue mpodbimempl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, Y. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuipel u cxembl: kapra «LleHTpbl HpPOUCXOXKIEHUS M MHOT000Opa3us KyJIbTYpPHBIX
pactenuit», «llopoabl mOMaIIHUX XKUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHuil», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HWBanoBay, «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pacteHuid, repoapuii «CelbCKOX035HCTBEHHBIC PACTCHHS.

JlaGopaTopHble M IPaKTUYeCKUe padoThl:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJCKIMU PACTeHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O OBPA30BAHUA
Cornmacho ®I'OC COO, ycraHaBiaMBarOTCd TpeOOBaHUS K peE3yJIbTaTaM OCBOEHUS
00yJaromuMuCcs MPOrpaMM CpeHero oouero oOpa3oBaHus: JIMYHOCTHBIM, METAIIPEMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType IMYHOCTHBIX pE3YyJIbTATOB OCBOCHHMS IIpeaMera «bHOJIOrus» BBIACIECHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYarOIMMUCS  POCCUHCKOM  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTUM K CAaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH MU CaMOOIPEIEICHUIO,



HAIMYME MOTHBAIMM K OOYYEeHHIO OHOJIOTHHM, LEJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOSXKJICHUI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LEHHOCTEH M MCTOPHUYECKUX TPAIUINA pa3BUTHUS
OMOJIOTUYECKOTO 3HAaHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAMH, IPUCYUIUMHU  CHCTEME
OMOJIOTUYECKOTO O00pa30BaHMsl, HAIWYHE OSKOJOTHYECKOTO TPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pE3ybTaThl OCBOECHMS Npeamera «buojorus» IOCTUraroTcs B €IUHCTBE
y4eOHON M BOCIUTATEIBHON NEATETHHOCTH B COOTBETCTBUHU C TPAJAUIMOHHBIMU POCCHHCKHUMHU
COIIMOKYJIBTYPHBIMH, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHITHIMH B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEJACHHUS W CHOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTHsSI BHYTPEHHEH MO3UIUU JUYHOCTH, MAaTPUOTU3MA,
YBOXEHMSI K 3aKOHY M INPABOMOPSAKY, YEJOBEKY TpyJa M CTaplieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHMs, OEpEeKHOr0  OTHOIIEHHUS K  KyJAbTypHOMY  HAacCIE€OUI0 U TpaJulusaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, MpUpPOJE U OKPYKAIOLIEH Cpeae.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTrOo npenMera «buoaorus» NOJKHBI OTpaKkaTh
TFOTOBHOCTb U CIIOCOOHOCTH OOy4aroOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAIMH, TO3UTUBHBIX BHYTPEHHUX
yOEXKIeHU, COOTBETCTBYIOIIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCUICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITEIbHOCTH B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIUTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  OOydYarolmlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, BHIIIOJHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENIATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHME y4YUTHIBATb B CBOUX JEWUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOI'O
B3aUMO/ICHCTBUS JIIOJICH C pa3HBIMHU YOEXKACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLIUATIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAKUTEIBHOTO OTHOILICHHS K MHEHHIO
OTIMOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPKAHMUS;

TOTOBHOCTh K TYMAaHUTApHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTH POCCUICKON IPaKAAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAKCHUS K
CBOEMY HapoAdy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHO#, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3bIK U KYJbTYPY, MPOILJIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHHWE K NPUPOJHOMY HACIEIUWI0 M TNaMATHUKAM MPUPOJBI,
noctuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKIAJ POCCUMCKHX YYE€HBIX B CTAHOBJICHHE U pa3BUTHE
OMOJIOTHH, TOHUMAaHMSI 3HAU€HUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB MPUPO/IBI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 O0IIIeCcTBa;



uaeiHast yoexx IEHHOCTh, TOTOBHOCTD K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHMUE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHIS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpPaJIbHO-HPAaBCTBCHHBIC HOPMBI 1 HCHHOCTHU,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSAM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO IMPUHATUA HGHHOCTGI;'I CeMENHON JKU3HU B COOTBETCTBUU C TpaauuuaAMU HaApOA0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYasd 3CTECTUKY 6I>ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHUEC OMOIIUOHAJIIBHOTO BOBI[GI\/'ICTBI/ISI JKUBOU Iprupoabl 1 eé OEHHOCTH,

TOTOBHOCTb K CaMOBBIPAXCHHWIO B PA3HBIX BHJaX HMCKYCCTBA, CTPEMIICHHC IIPOABJIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLHOHAIBLHOTO 0J1ArONMOJTyYH:

MMOHMMAaHHWE U peau3aIiys 3JI0pOBOro M 0e30MacHOro o0pasza Ku3HU (3I0POBOE MUTAHUE,
coOroieHre TUTHEeHUYECKUX MPaBWJI U HOPM, cOaJaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWJ HWHAMBUAYAJBHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYaLlUAX, YITPOKAIOIMINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHHUS aJKOroJs,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTb K aKTUBHOM JI€SITEIbHOCTH TEXHOJIOTMUYECKOM U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNIbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM NpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BEIOOP Oymyiieit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHBbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSKEHUH BCel
KU3HU;

7) 3KOJIOrNYeCcKOro BOCIIMTAHMA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TIAHUPOBAHUS
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX TOCIEICTBUI TS OKPYXKAIOIEH cpepl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTei UX pelIeHHUs;

CIOCOOHOCTh MCTOJIB30BaTh MPUOOpETaeMble MPU W3YUYeHUU OMOJIOTUU 3HAHUS U YMEHUS
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIB30BaHHEM (COOINIOIeHUE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEINPUATHE NCUCTBUM, NMPUHOCIIIMX BPEN OKPYXKAIOIMIEH NPUPOIHOW Cpene,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HAaNpaBJI€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M OOILECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JIFOJIbMU U IO3HAHUS MUPA;

MMOHMMaHHue crenu(uKu OUOJIOTUM KaK HAayKd, OCO3HAaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYKaIoLIEM
MHpE KaK O €IWHCTBE TMpUPOJIbI, 4YeIOBEKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U PeIIeHUH MPoOJIeM COXpaHEeHUs! IPUPOIHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredyeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpobieMbl pa3BUTHSL YEJIOBEUECTBA, MOKMCKA IMyTel BhIX0Ja U3 TI00aTbHBIX
9KOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, PAllUOHATBHOMY
MCIO0JIb30BAHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIbHON
TPaMOTHOCTH OOy4JaroImuXxcs, JopMHUPYyEeMO TPY U3YICHUH OMOJIOTHH,

INIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydaeMmble 3HAHWSA MJIs aHalu3a U OOBACHEHUs SBJICHUN
OKPY)KAIOIIET0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHUE JienaTb O0OOCHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS [aHHBIX C LENbI0 IMOJYyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENIbHOCTH, TOTOBHOCTh OCYILECTBIISITh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30oBaHUI0 M caMOOOpa3oBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MMOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHLIC pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  IJIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA o6yqaloumxc;1 MCKIUCHUIIIIMHAPHBIC
(MC)KHPCI[MCTHBIC) 06111eHaquLIe IMMOHATHSA, OTPpAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUpa
n CHCHH(bHKy MCTOIOB NO3HAHUA, UCHIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BeH_[eCTBO, OHEpTu-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, NPpUHIHII, THUIIOTEC3a, 3aKOHOMCPHOCTBH, 3aKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC
y‘Ie6HLIe JIeNCTBUS (H03HaBaTeHBHBIe, KOMMYHUKATHUBHBIC, perJI}ITI/IBHBIC), OGGCHG‘-II/IBaIOH_[I/IC



(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIMU OOYUYaIOITUXCS,
CocoOHOCTh oOyJaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXKIUCIUTUTHHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC ICWCTBHS B IO3HABATEIHHOU U
COLIMAJIBHON ITPAKTHUKE.

MertanpeaMeTHbIe Pe3yJbTaThl OCBOSHUS IMPOrPaMMBI CPETHETO O00Iero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIONb30BaTh TP OCBOCHWM 3HAHUM TPUEMBI JIOTHYECKOTO MBINIJIEHUS (aHan3a,
CHUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0O0OIIeHUs), pPaCKpPbIBATH CMBICT OHOJIOTHYECKUX
MOHATUHN (BBIACTATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH CBSI3U C JIPYTUMH TOHATHSIMU);

OTPENeNATh IeNU JeATEeTbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YJIbTATHI JACATEIHLHOCTH C MOCTABIECHHBIMU IIEIISIMHU;

HCIO0JIb30BaTh OHMOJOTHMYECKUE MOHATHS JUIsl OObsCHEHUs (AaKTOB M SIBICHUN >KUBOU
TIPUPOJIBI;

CTPOWUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JACIYKTUBHBIC, 110 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMaTPUBAEMBIX SIBJICHUSAX, (POPMYITHpPOBaTh
BBIBO/IBI U 3aKJTIOUCHUS;

MIPUMEHSTh CXEMHO-MOJICTIbHBIE CPEJICTBA ISl TPEJCTABICHUS CYIIECTBEHHBIX CBS3EH WU
OTHOIICHUI B M3y4aeMBbIX OMOJOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pasHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PeLIeHus: MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTaTOB IIEJISIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PA0OTy B YCIOBHUSX PEAJbHOrO, BUPTYAJIBbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKHE TeHCTBHA:

BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIEI0BATENIbCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelleHus npooiaeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY METOJOB
pelIeHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JEATEIHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, PEOoOpPa30BaHUI0 M MPUMEHEHHIO B Y4EOHBIX CHUTYaIUsX, B TOM YHCIE HpU
CO3JaHUU YYEOHBIX U COIMABHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATHSAMH M METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJa4ydl B 00pa30BATENBHOUN NEATENBHOCTH U
KU3HEHHBIX CUTYaIlUsX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3a7ady, BBIIBUTATH
TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHThl /i JI0Ka3aTeNbCTBA CBOUX YTBEPKICHUH,
3a/laBaTh apaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TMOJYYEHHBbIE B XOJI€ PEHICHHS 3a/Jayd pe3yJbTaTbl, KPUTHYECKH
OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;



J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT,

OCYIIECTBIISATh IIEJICHANIPABIICHHBIN TMOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICWUCTBUS B
podeCcCHOHANBHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHMA B  I[IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJICH, MpEUlaraTb OpPUTHHAIBHBIC TOAXOJBl W PELICHUS, CTAaBUTh
poOIeMBbl M 3a/1a4H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ uHpopmanueii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe ydyeOHOTO mocoOus,
Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJIOTMUECKUX CIIOBApsIX W CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanmM3upoBaTb WH(GOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpPE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
OnosiornuecKoi nHPpopMaIur, He0OX0IUMOM TSI BBITIOJHEHUS YU€OHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BAHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBIeHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduKy, TuarpaMmsl, TaOIHIBI, PUCYHKH U IPYTOe€);

WCIIONb30BaTh HAy4YHBIM S3BIK B KauyeCTBE CPEICTBA MpH padboTe ¢ OMOIOTHYECKOM
nHpopmalyen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKh U CHMBOJIBI,
dbopmysel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30oBhIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BJIQJIETh HAaBBIKAMU DACIIO3HABAHMUA W 3alIUTHl HMHPOpMAIMK, HWH(OOPMALMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJlore
WM TUCKYCCHUU TIO CYIIECTBY 0OCYXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3hIBATh
CYXJEHHUS OTHOCHTEIIbHO BBIMOJHEHHSI Npe/ylaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYIMX YYACTHUKOB JMAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalibHbIE CpeACTBA OOLIEHMs, MMOHMUMATh 3HAUYEHHE COLIMAJIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYaIMil, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHHS] U B3aMMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIupOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl IpU
peneHnH 61oornyeckoi mpo0ieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHMS TPYIIOBBIX
(dbopM B3aUMOAEUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JIEHCTBUH ¢ yd4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;



IIPUHUMATh LEJIM COBMECTHOW JESTEIbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUSA MO €€ NOCTHMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOT0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3yabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

OBiaeHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHUSA JJIs BBIABICHHS NOpoOJeM M HX pelIeHUs B
KU3HEHHBIX U YICOHBIX CUTYaIIUSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U TMOCTYNKaX MO OTHOLICHUIO K >KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYKaIOIKX;

CaMOCTOSITENIBHO OCYLIECTBIISITh [MO3HABATEIBHYIO IESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BATEIBHOM NEATCITHHOCTH U
KU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOJIEMbI C YUETOM UMEIOLIUXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHHUIO U TIPOSIBIICHUIO IITUPOKOM IPYAUIIMH B PA3HBIX 007IaCTIX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIaZIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIb30BAaTh NMPUEMBI pedaeKCun
JUIS OLIEHKU CUTYAaIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYrUX HA OUINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI
[IpenmetHbie pe3ynbraThl ocBoeHHs mporpammsl COO nmo Ouosoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yueOHoro npenmera «buonorusy HaydHble 3HaHHSA, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JEATEIbHOCTH 110 TMOJYYeHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3lIMYHbBIX Y4eOHBIX



CUTyallUsiX, a TaKKE B pEAIbHBIX J>XU3HEHHBIX CHTYallUsAX, CBA3AHHBIX C Ouojorueid. B
porpamMme MpeMETHBIC PE3yJIbTaThl MPEICTABICHBI 10 ToJaM 00ydeHHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ W POJIM OMOJIOTHMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4yHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA [T PEIICHHS )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEPKAHHE OMOJOrMYECKUX TEPMUHOB U MOHATHUI: JKU3Hb, KIIETKA,
opranus3M, Mera0oysu3M (0OMEH BENIECTB H  IPEBpallleHHEe JSHEPruH), TOMEOoCTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMsi JKUBBIX  CHUCTEM, CAaMOBOCIIPOW3BEACHUE
(penpotyKiius), HaCJIE€CTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE U3Jaratb OUOJIOTUYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJbHas J0orMa MOJIEKyJsipHOW Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 eHTpax MHOTo00Opasus U MPOUCXOXKACHUS KyIbTYpHbIX pacTenuit H. U.
BasuiioBa), onpenenaTs rpaHulbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIAJE€Th METOJIaMU HAy4yHOTO MO3HaHUS B OuoJorWMu: HAOJIIOACHHE U ONUCAHHE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alusi M TMPOBEJIEHUE OHOJOTHYECKOro
SKCIEPUMEHTA, BBIJBI)KCHHE TUIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK IPOKApUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBPAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOKEHUS, UHIUBHUIYaIbHOTO Pa3BUTUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATH MOJIy4YEHHbIEC 3HAHUA U1 OOBSCHEHUS OMOJOTMYECKMX IPOLIECCOB U
SIBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUH B TOBCEHEBHOM )KU3HHU C 11€JIbI0 00ecTIeYeHns
0€30I1aCHOCTH CBOErO 3JI0POBbsI U 3J0POBbSl OKPYKAIOUIMX JIIOJEH, COONIONEHHUS HOpM
I'PaMOTHOTO IMOBEJEHHMsI B OKPY)KAIOLIEH NpUPOAHONW cpele, MOHMMaHHE HEOOXOAMMOCTHU
UCIOJIb30BAHUSA JOCTHKEHUH COBPEMEHHOM OHOJOrMHM M OMOTEXHOJIOTHH JUlsl palMoOHaIbHOIO
IIPUPOJIOTIOJIB30BAHHUS;

YMEHHUE pellaTh 3JEeMEHTapHbleé TIeHETHYEeCKHe 337adyd Ha MOHO- M AUTrHOpHIHOE
CKpeLIMBaHKE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIJIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBaHUS
IUIs IPeICKa3aHusl HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE M MPAKTUYECKUEe paboThl, COONOAaTh MpaBuiIa MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

yYMEHUE KPUTHUYECKH OLICHMBAaTh M HHTEPIPETHUPOBaTh HH(OpMAIUI0 OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOil MH(OpPMAIMK, HayYHO-TIOMYJISIpHbIE MaTepualbl), STUHYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMAlMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN armnapaTt OUOJIOTHH.

[IpenmetHble pe3yabTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:



c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OWOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHS, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKA ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHUE OMOJIOTUUECKUX TEPMUHOB U NOHATUN: BUJI, TIOMYJISLUA,
reHo(oHJ, DBOJNIONWS, JBUXKYIIHEC CHIbI ((aKTOpbl) 3BOJIOIUHU, TMPUCTIOCOOICHHOCTD
OpraHu3MOB, BHJI000pa30BaHME, OSKOJOTHYECKHE (HAKTOPBL, OSKOCHCTEMA, TPOIYIECHTHI,
KOHCYMEHTBI, PeIIyLICHTHI, IIeTIH MUTaHHsI, YKOJOTHYecKas MupaMua, OHoTreoreHos, ouochepa;

YMEHME WH3/1araTh Ouosoruueckue teopuu (dBosrouuoHHass teopus Y. JlapBuna,
CUHTETUYECKasi TEOPUs IBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nytei 3Bomonuu A. H. CeBeprosa, yueHus o
ouocdepe B. 1. BepHaackoro), onpeaensTe rpaHUIIbl UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BIAJETh METOJIaMU HAy4yHOTO MO3HaHUS B OMOJIOTMHU: HAOJIIOACHHWE U ONHUCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MpPOBEACHHE OHOJIOTHYECKOTrOo
AKCIEPUMEHTA, BBIJBI)KCHHE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIyYEHHBIX PEe3Yy/lbTaTOB, HCIOJIb30BAaHHBIX HAy4YHBIX MOHATHUH,
TEOPUI U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJOTHYECKHX 0OBEKTOB: BUJIOB,
MOMYJISIUKM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHMOT€OLEHO30B M HIKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHU B SKOCUCTEMAaX, AaHTPOIIOT €HHBIX U3MEHEHUN
B DKOCHCTEMAax CBOEW MECTHOCTH, KPYroBOpOTa BEUIECTB U OHOr€OXMMHYECKUX IUKIOB B
ounocdepe;

YMEHHE MPUMEHAThH MOJTYy4YEHHbIE 3HAHUA ISl 0OBSICHEHUS] OMOJIOTHYECKHX IMPOLIECCOB U
SIBIICHUH, JJI IPUHATHS MPAKTUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C EJIbI0 00€CIIeYeHHUSI
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
rPaMOTHOTO TMOBEJCHHUSI B OKpYXKAlIIed MNPUPOAHON cpele, MOHMMaHuE HEOoOXOIUMOCTH
HCI0JIb30BAHUSA JOCTUKEHUM COBPEMEHHO ouooruu JUIs paIoHaIbLHOrO
MIPUPOIOIIOJIL30BAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJIOTUYECKHE 3a7ayd, COCTaBISAThH CXEMbI IepeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (L[ENH MUTaHuUs);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, COOMIOAaTh MpaBuUiia MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHWBATh W WHTEPIPETUPOBATH HH(POPMALHMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM HH(OpMaNMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIC
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POpPMAlMI0O M3 HECKOJBKMX HMCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Kontpoasubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 05 https://m.edso0.ru/7f41c292
bubmmoreka [IOK
2 K 1
MBBIC CHCTEMBL I HX OpTatusati https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
WMHUYECKUH COCTaB M CTPOCHHE KICTKU httos://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK
HBHEACATENLHOCTD IIICTKH 6 https://m.edsoo0.ru/7f41c292
5 PasMHorkenne v HHANBUAYAILHOE PA3BUTHE OPraHU3MOB 5 1 bubmorexa HOK
FHBIAY p p https://m.edso0.ru/7f41c292
6 HacneactBeHHOCTh M N3BMEHUYMBOCTH OPraHU3MOB 9 1.5 Eg{iﬁﬁf&igﬁﬁ 116000
7 Cenekuus opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 Etiiﬂ;l:::(izgﬁﬁ 116000
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34 0 4



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

10 «A» KJTIACCA
No KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kourpoububie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoTsI pecypchl
03.09.2026 | bubGmmoteka [IOK
1 buostorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HaHUS )KUBOW IPUPOJIBI. 10.09.2026
2 ?IZ::EE:?QZIE: izipﬁ;mx METO/IOB 1 0.5 bubmmorexa LIOK
DH W3yHeHHH GHONOTIHECKHX https://m.edso0.ru/863e6122
00BEKTOBY
3 buonorudeckue CUCTEMBI, TPOTIECCHI U 1 17.09.2026 | bubmmoreka [JOK
UX U3y4YEeHHE https://m.edso0.ru/863e6564
4 XUMHYECKHUI cOCTaB KIEeTKH. Boma u 1 24.09.2026 | bubmmoteka [IOK
MHUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e
01.10.2026 | bubmauoteka [{OK
5 benku. CocTaB u cTpoeHue OEJIKOB 1 https://m.eds;f).ru/86366b72
depMeHThl — OUOJIOTHYECKHE 08.10.2026
(| T Dt |
https://m.edsoo.ru/863e6b72
aKTUBHOCTH ()epMEHTOB (Ha IpUMepe
aMUJIa3bl WK KaTanasbl)»
7 Vrresosst, ST 1 15.10.2026 | bubnmoreka [IOK
https://m.edso0.ru/863e6870
22.10.2026 | bubnuoreka [{OK
8 Hyxneunossie kucnotel. ATO 1 https://m.edsc])_E).ru/863e6d5c
9 Hcropus u MeTOABI N3yUEHUS KIETKH. 1 05.11.2026 | Bbubaunoreka [{OK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
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Kiterounas teopust

https://m.eds00.ru/863e6e88

10 KreTka kak 1eiaocTHas )KuBasi CHCTeMa 12.11.2026
CtpoeHue sykapuoTHYECKON KIIETKH. 19.11.2026
JlaboparopHas pabota Ne % «3yuenue BuGmiorexa LIOK
11 E;EI%Z};H; gfg:;ﬂ%ﬁi?ﬁi;ﬁiﬁ?;’;’ 0.5 https://m.edso0.ru/863e6ff0
A TOTOBBIX MIKPONpENAPATAX I HX https://m.edso0.ru/863e716c¢
OTIFICAHUE)
26.11.2026 | bubmuoreka [JOK
12 OOMeH BeIIecTB Wi MeTab0TM3M https://m.edsg)lo.ru/863e766c
03.12.2026 | budauoreka [JOK
13 Potocitnres. Xemocuires https://m.edséf).ru/863e7c98
. 10.12.2026 | bubmuoreka [IOK
14 dmeprerueckiii oomen https://m.edséf).ru/863e7aae
JKu3HeHHbI UK KIeTKH. Jlemenne 17.12.2026
15 | 23 cobmonenme waross st 05 bumorera LIOK
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX hitps://m.eds00.1u/863¢/dc4
MHUKpOTIperapaTax»
16 buocunTes 6enka. Peaknius MmaTpuaHOTO 24.12.2026 | bubmmorexa [IOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsauus — GuocuHTe3 OEIKa 14.01.2027 | bubmmorexa [IOK
https://m.edso0.ru/863e796e
18 Heknetounsie Gpopmbl 3KkU3HH — BUPYCHI 21.01.2027 BHGH_HOTeKa HOK
https://m.edso0.ru/863e7540
28.01.2027 | bubmmoteka [{OK
19 ®opMbI pa3MHOXKEHHSI OPIaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 04.02.2027 | bubmuoteka [JOK
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https://m.edso0.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX 11.02.2027
Ki1eToK. OIIo0TBOPEHUE.
21 JIa6opaT0pHas};I pa6olia Ne 4 «M3yuenue 0.5 Bubmuorexa LIOK
https://m.edso0.ru/863e81b6
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpEriapaTax»
22 WHanBUIyalbHOE PA3BUTHE OPTaHU3MOB 18.02.2027 | - Bubmmorexa LIOK
https://m.edso0.ru/863e8436
93 ['eneTrka — Hayka O HacJIEJICTBEHHOCTU 25.02.2027 | bubmmotexa LJOK
¥ U3MEHYMBOCTH https://m.edso0.ru/863e862
3aKOHOMEPHOCTH HaCJICOBAHMS 04.03.2027
24 an3HaK01133. MOHOFI/I6pI/IJjIH06 bubmmorexa LOK
https://m.edso0.ru/863e8878
CKpCIIUBAHHE
o5 JluruOpuHOE CKpeInBaHue. 3aKOH 11.03.2027 | bubmmoreka [JOK
HE3aBUCHUMOI'0 HaCJIeI0BAHUS IIPU3HAKOB https://m.eds00.ru/863e89a4
CueruieHHOe HACIeI0BaHKUE MPU3HAKOB. 18.03.2027
JlabopaTtopHnas padota Ne 5 «M3y4ueHue
pe3ynbTaTOB MOHOTHOPHIHOTO U bubnuoreka [JOK
26 0.5
JUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
Ip030(UIIBl Ha TOTOBBIX
MHUKpOTIperapaTax»
I'eneruka nmona. Hacienosanue 25.03.2027 | bubmmoreka [JOK
27
[IPHU3HAKOB, CIEIUIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
HsmenunBocth. HeHacnencTBeHHas 08.04.2027
M3MeHUnBOCTb. JlabopaTtopHas padoTa Ne
08 6. N3yuenne Mo upuKaMOHHON 05 bubnuoreka [IOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHOU
KpHUBOW»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrBeHHast HN3MEHUHUBOCTD.

15.04.2027

Jlaboparopuas pabota Ne 7. «AHanu3 bubnmoreka [JOK
29 . 1 0.5
MyTanui y 1po30(QuIibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpernaparax
22.04.2027 | bubmuoreka [JOK
30 Ferteritka viexoneia 1 https://m.edso0.ru/863e8d78
PesepBubiit ypok. O600111€HIE TIO TEME 29.04.2027
31 «HacnencTBeHHOCTh B I3MEHUYHUBOCTH 1
OpraHHu3MOB»
39 Cerexius KaK HayKa 1 mporiece 1 06.05.2027 | budmuoteka [JOK
https://m.edsoo.ru/863e9214
33 MeToapl ¥ JOCTHIKEHUS CENEKIINU 1 13.05.2027 | Bubnuoreka [IOK
pacTeHU 1 )KMUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak oTpacib 1 20.05.2027 | bubamoreka [JOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWUK O MECTe W POJHM OHOJIOTHU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B OPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTUHBI MUPAa U HAyYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oowonorny; (QYHKIIMOHAIBLHOW TPAaMOTHOCTH 4YeJOBEKa I pPEHICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpbiBaTh COJACpKAHWE OHUOJOTHYECKUX TEPMHUHOB U
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOCTa3 (caMOperyysinus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CaMOBOCIPOHM3BEIEHUE (PETPOITYKINS),

HACJI€ACTBEHHOCTh, U3MCHYHUBOCTE, POCT U PAa3BUTUC

YMeHne uznaratb OMOJIOTHYECKHE TEOPHH (KJIETOYHAsl, XPOMOCOMHAs,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii H.W. BaBunoBa), onpenensTh rpaHUII UX TPUMEHUMOCTH K

JKHMBBIM CUCTEMaM

VYmenune BJIaaACTb MCTOAAMHM HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHCAHUE XHUBBIX CHCTEM, IIPOLECCCOB H HBJ’ICHHﬁ;
OpraHu3anusa u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJABHKCHHUC TUITIOTE3bI, BbISIBJICHUC 3aBUCUMOCTHU MCKOY
HCCICAYEMBIMH BCIIMYUMHAMMU, 00BsICHEHHE INOJIY4YCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIACISITH CYHICCTBCHHbBIC TIIPHU3HAKKU BHPYCOB, KIICTOK
IIPOKapuoT MU 3SYKApUOT, OJHOKJICTOUYHBIX W MHOTOKJICTOYHBIX
OPraHnu3MoB; 0COOEHHOCTH IIpoueccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTeL’sa, IIaCTHYCCKOTO H
OHEPTCTUICCKOTO O6MeHa, XCMOCHHTC34a, MHTO3a, Meﬁo3a,
OIINIOAOTBOPCHUA, Pa3MHOXKCHUA, WHAUBUAYAJIIBHOTO pPa3BUTHA

opraHusMa (OHTOTeHe3)

YmMmenue NPUMCHATH MOJIYYCHHBIC 3HaHUA JJIA O0OBsICHEHUS
OMOJIOTHYECKUX mpoueccoB u HBHCHHﬁ, I TIPUHATUSA TPAKTHYCCKUX

peLHeHI/II‘/’I B MOBCEIHEBHOM JKU3HM B 1IEIAX oOecreueHns: 6€30MacHOCTH




CBOETO 3JI0POBbS U 3[I0POBbS OKPY)KAIOLIUX JIFOJIEH, COOMOACHUS HOPM
rPaMOTHOTO  TMOBEJAEHHUS B  OKPYXKAIOWIEH NPUPOJHOU  Cpelne;
[IOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

Ymenue peliath JJICMCHTAPHBIC TI'CHCTUYCCKUC 3aladd Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKpCIIMBAaHUC, CHCINVICHHOC HACICAOBAHUC, COCTABJIATDH
CXEMBI MOHOFI/I6pI/IIIHOFO CKpCIIMBaHUA JUIA npeacKazanusa

HacCJICOOBaHUWs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,
coOnroAaTh mpaBwia Opu paboTre ¢ y4eOHbIM U JabOpaTOPHBIM

000py1I0BaHHEM

YMeHue KpUTHYECKH OLEHMBATh U UHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcToyHNKOB (CMMU, HaydHO-ONyJIsipHBIE MaTepUalbl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIeIoBaHUIl B  OHOJOTHUH,

MeIUIHEe, OMOTEXHOIOTHUH

10

VYmenune co3aaBaThb COOCTBEHHBIC MUCHEMEHHBIE U YCTHBIC COO6I_HCHI/ISI,

0000m1as1 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

IrPaMOTHO MCHOJIB30BaTh MOHATUIHBIN anmnapat OMOJOTUu

ITPOBEPAEMBIE DJIEMEHTBI COAEP KXAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 buosnorus kak Hayka
11 buonornss — Hayka o kuBOM mpupojae. Ponp Ouonorum B (HopMUpOBaHHUU
' COBPEMECHHOM HAyYHOUH KapTUHBI Mupa. Crcrema OMOJOTHUECKUX HAYK
Metoabl TO3HAHUS JKUBOW TPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OIHCAHHE,
1.2 U3MEpeHHUe, KIacCU(PHKALKS, MOJCIUPOBAaHUE, CTATUCTHYECKas 00paboTka
JAHHBIX)
2 JKuBbIe CHCTEMBI U MX OpraHHU3aIvs
21 JXKuble cuctemsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Omosoruu. CBoiicTBa
. OuocucTeM U UX pasHooOpaszue
99 VYpoBHM oOpraHu3anuu OHOCHCTEM: MOJIEKYISPHO-TEHETUYECKUH, KIETOYHBIMH,
' OpraHU3MEHHbIH, MOMYJSIIHOHHO-BHIOBOH, SKOCHCTEMHBIH, OMOCHEPHBII
3 XUMHYECKUI COCTaB U CTPOCHHE KIICTKH
3.1 XUMHUYECKUN COCTaB KIETKH. XUMHUYCCKHUE OSJICMEHTBI: MaKPOAJIEMEHTHI,




MHUKpOAJIEMEHTBl. Boma wu  MuHepanbHble BewmecrBa. @OYHKUMM BOABI U

MUHCPAJIbHBIX BEIICCTB B KIICTKC. Ho;mepncaHHe OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3zameHumMble M 3aMEHUMBbIE AMMHOKHCIOTHL. AMUHOKHCIOTHBIM COCTaB.
YPpoBHH CTPYKTYpBHI OEIKOBON MOJIEKYJBI (IEpBUYHASL, BTOPHYHAS, TPETHYHAS U
YeTBEpTUYHAsl CTPyKTypa). XHUMHUYECKHE CBOIcTBa OenkoB. buosornueckue
(GyHKIMU OEKOB.

®epMeHThl — Ouosoruueckue kartanuszaropbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTtpartHas cnenuduunocts. Kodepmentsl. Butamunbl. Otnnuus

(hepMEHTOB OT HEOPTAaHUYECKUX KaTaIN3aTOPOB

3.3

VYrneBoapl: MOHOcaxapuabl (TJIOKO3a, pr0o03a U Ae30KcHpu003a), Aucaxapuiibl
(caxapo3a, JlakTO3a) W TOJUCAaXapuabsl (Kpaxmay, TJIWUKOTEH, IEeJUTI0I03a).
buonoruueckue QpyHKIIUN yIriieBOJIOB.

Jlunuapl:  TpUrauuepuasl,  crepounpl,  dochomunuael.  I'mapoduiabHO-
ruapodobHeie cBoiicTBa. buosormueckue dyHkuun aunuaoB. CpaBHEHHE

Yriji€Bo0B, OCIKOB U JIMIIUI0B KaK HCTOYHHKOB SHEPTIUU

3.4

Hyxnennossie kucnoter: JJHK n PHK. Hykieotniel — MOHOMEpBI HYKJIEMHOBBIX
kuciot. Crpoenne u Qynknuu JIHK. Crpoenne m ¢ynkumm PHK. ATO:
CTpOCHHE U PYHKIINH

3.5

[uTonorusa — Hayka o kietke. Knertounas teopusi. MeTo 1l U3y4eHus KIETOK

3.6

Krnerka xak nenoctHas xuBas cucrema. OOlue NMpU3HAKU KIIETOK: 3aMKHYTas
HapyxHas MeMmOpana, moJyiekynbl JIHK kak renermdeckuii ammapar, cucTema

cuHTe3a Oelka

3.7

Tunsl kIeTok: ayKkapruoTuyeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHS
MpOKapuoTHUECKOW  KieTku. Kierounass creHka Oaktepuil. CTpoeHue
9yKapuOTHYECKON KIeTKU. OCHOBHBIE OTIUYMSI PACTHUTENBHOM, XUBOTHOM U

IPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJMKC, HX
¢byukimu. [1nazmatuyeckas memOpaHna, e€ cBoicTBa U pyHkimu. [luromnnazma u eé
opranouipl. OpHOMEMOpaHHBIE OPraHOWbl KJIETKU: JHJIOIIa3MaThyecKas CeTh
(BIIC), ammapar ['ombmku, au3ocombl. [lodyaBTOHOMHBIE OpPraHOW[BI KIIETKU:
MUTOXOHJIpUH, TnacTuapl. [IpomcxokaeHue MUTOXOHApPUN M IIaCTUA. Buel
wiactua. HememOpaHHbIe OpraHoupl KIETKU: PHOOCOMBI, KIETOYHBIM IEHT,

PCCHUYKH, KT'YTUKH. (DYHKLII/II/I OpPraHoON 0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynsTopHblii LeHTp kieTkd. CTpoeHue sijpa: sifepHas oO0OJOuKa,

KapuoIiuiasdMa, XpoMaTuH, AAPBIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC




)KI/ISHCI[CHTCHBHOCTL KIICTKHN

4.1

OOMeH BemiecTB, WJIM METa0OIM3M. ACCHMMIIAIMS (IJIAaCTUYECKUH OOMEH) u
TUCCUMUIISALINS (PHEPTreTHYeCKUid OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
metabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIN U rerepoTpodHsiid. Pomb

(hepMEeHTOB B 0OMEHE BEIIECTB U MPEBPANICHIN YHEPTHH B KIICTKE

4.2

dotocunTe3. CBeroBast U TeMHOBas (a3pl poTocuHTe3a. Peakiun hoTocunTesa.
DddexTuBHOCTh (hoTOCHHTE3a. 3HA4YCHHE (OTOCHHTE3a JUIS KU3HU Ha 3eMmile.
Binusinue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIMOCOOBI  TMOBBIIICHUS €TO0
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHUHTE3HPYIOUIHe OaKTepuu. 3HaueHHEe XEMOCHHTE3a IS

JKU3HU HA 3emiie

4.3

DOHepreTudyeckuii oOMeH B KieTke. PacieruieHne BeNIECTB, BBIJCICHHE U
AKKyMYJIUPOBaHUE OHHEPrUU B KIETKE. OTambl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KucinopogHoe OKHCIEHWE, WM KJIETOYHOE

JbixaHue. DPPEeKTUBHOCTH SHEPTeTUYECKOr0o 0OMeHa

4.4

Peaxiun marpuunoro cuntesa. I'enernueckas nabopmarus u JJHK. Peanuzammst
reHeTuYeckoi uHpopmanuu B KiIeTKe. [ eHeTHyeckuil KOJ U ero CBOMCTBA.
Tpanckpunius — marpudablii cuaTe3 PHK. Tpancmsaumst — 6uocunTes Oenka.

Konuposanue amuaokucioT. Poss pubocom B OMocuHTe3e Oenka

4.5

Hexnerounsie dopmbl Ku3HH — BUPYCHL. Mctopusi oTkpeiTusi BupycoB (/.M.
HBanoBckmif). OCOOEHHOCTH CTPOCHHS H IKH3HEIEATEILHOCTH BHPYCOB.
baktepuodaru. bone3sHu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaEMbIC
Bupycamu. Bupyc nmmynozaeduiura yenopeka (BIY) — Bo30yautens CIIM/la.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUMA

Pasmuoxkenue u HHIUBUAYAJIIBHOC Pa3BUTUC OPraHU3MOB

5.1

Kierounslii 1MKn, WM JKU3HEHHBIM LUK KiIeTku. MHTepdasza u MuTo3.
[Iponeccrl, mpoTekaroniue B MHTepdase. Permukanus — peakmuss MaTpUYHOTO
cunteza JIHK. Ctpoenme xpomMocom. XpOMOCOMHBIH HAaOOp — KapHOTHII.
JlunionHBIK W TAlUIOMAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[uTonoruyeckue OCHOBBI Pa3MHOKEHHMSI W WHIUBUIAYAIBHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenne kinerkm — murto3. Cragum murtosa. [Ipouecchl, mpoucxopsiine Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndyeckuii cMBICI MUTO3a

5.2

@opMbl Pa3MHOXKEHHUsSI OpraHU3MOB: Oecrosoe U mojioBoe. Buuel Oecrosoro
pPa3MHOXKEHHS: JIeJICHHE HAaJBOE, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHU3MOB, €TI0 3HAUCHUC IJIA CCIICKIIUU




5.3

[TonoBoe pazMHOXKEHHE, €70 OTINYNSA OT OECIOJIOrO.
Meiio3. Craguu wmeito3a. Ilpouecchl, mpoucxoisduiue Ha CTaausix Meiosa.
[ToBenenne xpomocoM B Mero3e. KpoccuHroeep. bHOJOrMYECKHd CMBICT U

3HaYEHUE Mei03a

5.4

l'ameTtorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [lonoBbIE
KCJIE3bl: CCMCHHUKU U SAWMYHUKU. O6pa303aHHe M Pa3BHUTHC IIOJIOBBIX KIICTOK —
rameT (crepmaro3ou, AlleKiIeTka) — crepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOEHHUs SNIEKIIETOK U criepMaro30u0B. Omnogorsopenue. Ilaprenorenes

5.5

WunuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambOpuorenes). Dtambl SMOPHOHAIIBEHOTO PAa3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npobnieHue, racTpynsauus, opraHoreHe3. IloctamOpuonansHoe pasButHe. Turnbsl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsiMoe (JIMYMHOYHOe). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOpPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJICTBA.

Pocr n pa3zeutne pactennii. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTHA

HaCJ'Ie)ICTBeHHOCTI) 1 USMCHYMBOCTDb OPraHU3MOB

6.1

[Ipenmer u 3amaun reHeTUKU. Mictopust pa3BUTHS T€HETUKH. BKitam poccuiCKuxX
U 3apyOexHBIX y4Y€HBIX B pa3BUTHE TIEHETHKU. MeToapl TeHETHKH
(THOpUIOTOTHYECKHH, [IUTOTCHETHYECKHH, MOJICKYJISIPHO -T€HETHYECCKHUH ).
OcHoBHbIE TeHeTUYECKHE MOHATHS. ['eHeThuueckass CHMBOJIMKA, HCIOIb3yeMas B

CXeMax CKpeIlUBaHUI

6.2

3aKOHOMEPHOCTH HacJeI0OBaHUs MPHU3HAKOB, ycTaHOBIeHHble [. Menzaenem.
MonorubpuaHoe ckpeugBaHue. 3akoH eIUHOo00pa3us THOPHUIOB IEPBOTO
nokosieHusi. [lpaBmiio noMuHUpOBaHMS. 3aKOH pacIICIJICHUS MPU3HAKOB.
l'unoTe3a yncroTsl ramet. [logHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpuaHoe cKpelirBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHUS MPHU3HAKOB.
[uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUS. AHaJIH3UpPYIOIIee
cKkpemiuBanue.  VIcnonpb30BaHUE — AHANU3UPYIOLIETO  CKpPEIIMBAHHUS  JIJIS

OIIPCACIICHUSA I'CHOTHUIIA ocobu

6.3

CuemuieHHoe HacienoBaHue npusHakoB. Pa6ora T. Moprana no crenjieHHOMY
HacJIeOBaHWIO TIeHOB. HapymieHume cuemneHuss T€HOB B pe3ynbTare
KPOCCHHIOBepa. XPpOMOCOMHAsl TEOpUSl HACIEACTBEHHOCTH. |'eHeTndeckue
KapThl.

I'emernka mona. XpoMOCOMHOE OIpeneNeHHe Mojia. AyTOCOMBI M TOJIOBBIE
XpoMOCOMBI. ['OoMOorameTHble M TeTeporamMeTHble opraHusmsl. HacnenoBanue

NPHU3HAKOB, CUCIIJICHHBIX C TTOJIOM

6.4

HM3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HaCIeICTBECHHAas.




Ponp  cpempl B HEHAcHeACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHUKA
MOJU(PHUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBIN psSag W BapHAIIMOHHAS
kpuBasg. Hopma peakunu npusHaka. KoyinuecTBEHHbIE U KAaYECTBEHHBIE

NPU3HAKKA U UX HOpMa peakiui. CBoKCTBa MOAN(UKAIIMOHHONW N3MEHUMBOCTH

6.5

HacnexcTBeHHas, WM TEHOTHIIMYECKas, WM3MEHYMBOCTh. KomOWHaTHBHAS
U3MEHYMBOCTh. Melo3 U 10JIOBOM IMpoLecc — OCHOBA KOMOMHATHUBHOM
U3MCHUYUBOCTA. MyTalMmoHHas M3MEHYMBOCTh. Kiaccudukamuss MyTaui:
TE€HHBIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa ¥ NpU4YMHBI MyTanuil. MyrareHHble
(hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIECTBEHHON n3MeHunBoCcTH H.U.

Basuinosa

6.6

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJbI TE€HETHUKH
4eI0BeKa: TeHCAIOTMISCKHIA, OJIN3HEIIOBBIH, IIUTOIrCHETHYCCKHIA,
OMOXMMHYECKUH, MOJEKyIsipHO-reHeTuueckuil. CoBpeMEHHOE olpeseeHre
TE€HOTHIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananm3a. HacnencrBeHHble 3a00JIeBaHUS dYeIOBEKa: T'CHHBIC
Oosie3HHn, 0OJIE3HU C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
oone3nn. CoMaTthyeckue W TEHEpPATHBHBIE MyTamuu. [IpUHIUMIBI 310pOBOTO
oOpaza JKW3HM, JUArHOCTUKH, TPOPUIAKTAKH W JICUCHUS TEHETHYECKHUX
Oosie3Heil. MenuKo-TeHETHYECKOEe KOHCYJIBTHPOBAaHHE. 3HAYCHHE METUITMHCKOU

TCHCTUKHU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00J1€BaHMH YeJoBEKa

Cenekmust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuusi Kak Hayka U TpoIlecCc. 3apoKIEHUE CENEKUUU U JOMECTHKAIUS.
Yuyenue H.M. BaBunmoBa 0 TIeHTpaxX NPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHuid. LIeHTpbl MPOUCXOXKACHUS NOMAIIHUX KUBOTHBIX. COpT,

nmopoaa, miraMm

7.2

CoBpemMeHHbIE METOJIbI CeJIeKIMU. MacCoBbI U WHIUBUIYAIbHBIH OTOOPHI B
CEeJIGKIIMM pacTeHUd M KUBOTHBIX. OIleHKa 3KcTepbepa. biamn3kopoacTBeHHOE
ckpemrBanue — HUHOpumuHr. Yucrtas nuuusa. CKpelMBaHWE YUCTHIX JIMHUH.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUAMHT.
Otnanénnas rubpunmzanus u e€ ycnexu. VCKYCCTBEHHBIM MyTareHes H
MOJIy4YeHUE TMOJUILUIONA0B. JOCTIKEHUSI CeNeKIHUU pPACTeHUH, >KUBOTHBIX U

MHKPOOPIraHnu3MOB

7.3

buorexHonorust kKak oTpacib IPOU3BOJACTBA. ['€HHas WH)KEHEpHs. OTarbl
co3nanus pekomOuHanTHOM JIHK wu TpaHcrenneix opranm3moB. Kierounas
uHkeHepus.  Knerounele  KynabTypel. MHKpPOKIOHaJIbHOE  Pa3MHOMKEHHUE
pactenuil. KioHMpoBaHME  BBICOKOIPOAYKTHUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE U 3Thdeckue mpodiaembl. I'MO — renermuecku

MO,Z[I/I(pI/IL[I/IpOBaHHBIe OpTraHu3MBbI




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buosorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Py6orios A.M. u np.; [lox penakiueit

[Taceunuka B.B. AknmonepHoe o6uectBo «M3narensctBo «lIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Metonuueckoe nocobue k npeameTHoi auHun "Jluaus xxu3au" 10-11 knaces! 6a30BbIN

YPOBEHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.ru

MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

IMPOLECCA
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COI''TACOBAHO

[IpoTOKOJI 3aceanust METOIUYECKOTO
coseta MBOY «JIuneit Ne 13»

ot 29 aBrycta 2026 roga Ne 1

Anuna BnagumupoBHa Jlemunosa

JOKYMEHT ITOATIMCAH
SJIEKTPOHHOM ITOAITUCHIO
" 3amecTutens nupekropa o YBP
JemunoBa AnnHa BnagumuposHa
Toanucano: 29.08.2026r.
KBamuduunpoBaHHast OAIHCH:

009A062536C9AF7754D587965CBB4D5CBE

\_ 11.03.2026r. - 04.06.2027r.

COI''TACOBAHO
3amecTuTens Aupekropa no YBP
Kapune I'epmanoBHa Epemsn

29 aBrycta 2026 roga

J

JOKYMEHT IIOAIIMCAH
DJIEKTPOHHOM ITOAMMUCHIO
~ 3aMecTHTeNs nqupektopa no YBP
Epewmsin Kapune ['epmanoBHa
IMonnucano: 29.08.2026r.
KBamudunrpoBaHHas HOANHCH:
685F3D6D9E9195620F497E48FA0B2223
23.12.2025r. - 18.03.2027r.




MHWHUCTEPCTBO IMPOCBEIMIEHUS POCCUNCKOM ®EJEPAIINA
MuHucTepcTBO 001ero U nNpogeccHoHaNbLHOr0 oopazosanus PocTrosckoii 00J1acTu
Ynpasiaenue oopasoBanusi ropoaa PocroBa-na-/lony

MBOY "JIuuei Ne 13"

JIOKYMEHT TTO/IITMCAH YTBEPXIEHO
DJIEKTPOHHOM MO AITUCHIO o
Jupexrop Aronosa M3abemna Kpukoposna I[I/IpeKTop MBOY «HHHGH NQ 13»
IToxmnucano: 29.08.2026r.
KBaymgumpoBaHHast MoIMCh: H3a6eﬂﬂa KpHKOPOBHa AFOHOBa
S sy F B FRORTasBRASTESS ITpuka3s Ne 291 or «29» 08.2026r.
PABOYASA ITPOI'PAMMA

yuyeOHOro npeamera «buosorus»
s 10 «by» kimacca cpeHero oo1ero oopa3oBaHus

Ha 2026-2027 y4eOHblii rox

CocraButenb: lementoeBa E.I'.,

y4UTENh OMOJIOTUU

r. Pocros-nHa-/lony
2026r.



IMNOACHUTEJIBHAS 3AIIMCKA

[Tpu pa3paborke mporpamMmbl IO OMOJOTMHM TEOPETUYECKYI0 OCHOBY ISl ONpPEEICHUS
MOJXO0J0B K (OpPMHUPOBAHMIO cojaepkaHMs ydeOHoro mpeamera «buonorus» cocTaBuiIn:
koHuenTtyaibHble nonoxenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH ILieNieH, COAEp)KaHMUs,
pe3yabpTaToB 00y4eHHsT M TPeOOBAaHHMI K YPOBHIO TOJATOTOBKH BBIITYCKHHKOB, IOJOXEHUS 00
O0IMIMX LEeNSX W MPUHIMIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI CPEIHEro
obmrero oopasoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHUS O crelupuKe OMOJIOTHH,
e 3HAYCHUM B IO3HAHUU JKUBOW NPHPOABI U OOECIIEYCHHUHU CYIIECTBOBAHMS YEIOBEYECKOro
obmecra. CornacHO Ha3BaHHBIM IOJIOKEHUSAM, ONpPENENeHbl OCHOBHBIE (DYHKIIMH MPOrPaMMBI
o OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo 6uonoruu Aa€T MpPEACTaBICHHUE O 1ENAX, 00 O0IIel cTpaTeruu o0y4yeHus,
BOCIIUTAHUS M DPa3BUTHSA O0O0ydaromMXcs cpencTBaMM ydeOHoro mnpeamera «buonorusy,
olpenensieT o00sf3aTelNbHOE MPEIMETHOE COAEpXKAaHHE, €ro CTPYKTYpY, paclpeneineHue Io
paszenaMm U TeMaM, PEKOMEHIYEMYIO MOCJIe0BATEIbHOCTh M3YUYEHHUs Y4eOHOro maTepuana C
y4€TOM MEXIpPEeIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€il, IOTMKH 00pa3oBaTeIbHOTO IMpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOMIUXCsl.

B mnporpamme mno Ouonoruu TaKKe YYUTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeIMETHbIM U TPEAMETHBIM pe3yibTaTaM oOydeHus B (HOpPMHUPOBAHHH
OCHOBHBIX BHJIOB y4€0OHO-TTO3HABATEIbHOMN JeSITENbHOCTH/Y4eOHBIX IeHCTBUI 00ydaromuxcs mo
OCBOEHHIO COJIEpkKaHUs OMOIOrUYECKOro 00 pa3oBaHMUsl.

B nporpamme no Ouonoruu (10—11 xmaccel, 6a30BbIii YpOBEHb) peann30BaH MPUHLIHUII
IIPEEMCTBEHHOCTH B U3yYeHUU Ouosoruu, Onarojaps ueMy B HeH IpocMaTpuBaercs
HaIpaBJIEHHOCTh HAa Pa3BUTHE 3HAHU, CBA3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33pEHHS, I[EHHOCTHBIX OpHEHTAUUNH  JUYHOCTH, OKOJOTMYECKOrO  MBIIIJICHHUS,
MIPEJCTaBICHUH O 370pOBOM o00Opa3ze XKM3HH M OepexHBbIM OTHOIIEHHEM K OKpYy)Karolien
npuponHoii cpene. [lodToMy Hapsiny ¢ U3y4eHHEM OO0IIEeOMOJOrHYEeCKUX TEOpUil, a TakkKe
3HaHHUH O CTPOEHUHU KUBBIX CUCTEM PA3HOI'O PaHIa U CYLIHOCTH OCHOBHBIX NPOTEKAIOIUX B HUX
IIPOLIECCOB B IMporpamMme Mo OHOJIOTMH YAEIEHO BHMMAHME HCIIOJIb30BAHUIO MOJIY4YEHHBIX
3HAHUI B TIOBCEIHEBHOW XKHU3HH JUJIsI PEIICHUS NPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPOPUIAKTUKA
HACJIEZICTBEHHBIX ~ 3a00JI€BaHUIl  4YeNoBEKa, MEIUKO-T€HETHMUECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS KOJOIMYECKH 11€J1ecO000pa3sHOro MOBENEHUS B OKpY’Kalollel MPUPOAHON cpere,
aHalM3a BIIMSHUS XO3SMCTBEHHOM JESITENbHOCTH 4YeJIOBEKa Ha COCTOSHHUE MPUPOTHBIX U
MCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHHUMAaHHUS K NPUKJIATHONW HANpaBiIEHHOCTH Y4eOHOro
npeameTa «buonorus» MpPOAUKTOBAHO HEOOXOAUMOCTBIO OOECTedeHHs YCIOBUN ISl PEeIICHUs
OJTHOW M3 aKTyaJbHBIX 3aJ]a4 IIKOJIBHOI'0 OMOJIOTHYEeCKOro 00pa3oBaHus, KOTopas Ipeanoiaraer
¢dbopmupoBaHue y 0OyYaromIMXCSi CHOCOOHOCTH aJalTUPOBATHCA K HM3MEHEHHSIM JAMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT0 MUPA.

buonorus Ha ypoBHE cpenHero o6iiero odpa3zoBaHus 3aHHMMaeT BaxxHoe MecTo. OHa
obecrieunBaer (GopMHpOBaHHE y OOyYaroOLMXCs IMPEACTaBICHUM O HAy4HOW KapTHHE MHpa,
paciupsier 1 06001IaeT 3HaHUsI O KUBOM IpUpOJIe, €€ OTIMUUTEIbHBIX PU3HAKAX — YPOBHEBOM
OpraHu3allMi W D3BOJIONUH, CO34A€T YCIIOBUS JJsi: MO3HAHMS 3aKOHOB YXUBOM MPHUPOJIBI,
¢dopmupoBanus (YHKIMOHATIBHONW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOr0 M Oe3omacHoro obpasza
KHU3HU, SKOJOTMYECKOr0 MBIIIJICHUS, [EHHOCTHOT O OTHOLIEHUS K )KMBOM MPHUPOJIE U YETIOBEKY.

bonbmoe 3HaueHWe OMOJOTHMsS HMEET TakKXKe Uil PELIEHHs BOCIUTATENbHBIX MU
Pa3BUBAIOLIMX 3aJ]a4 CPEITHEro O0IIero 00pa3oBaHMsl, COIMANM3AMK o0ydaromuxcs. Vzydenue
Oouonoruu obecrieunBaer yCIIOBUS IS (bopMupoBaHus MHTEIJICKTyalbHBIX,
KOMMYHHUKAIIHOHHBIX U HWH(OPMALMOHHBIX HABBIKOB, 3CTETUYECKOH KYJBTYPBI, CIIOCOOCTBYET



UHTErpalud OMOJNOTMYECKUX 3HAHUW C MPENCTaBICHUSIMH W3 JAPYTUX Y4EOHBIX MPEIMETOB, B
4acTHOCTHU (U3UKH, XUMUU U reorpaduu. HazBaHHbIE IOT0KEHUS O NTpEAHAa3HAYEHUU y4eOHOro
npeamera «buonorus» cocTtaBUIM OCHOBY JJIi OIpEAeNeHHs IOAXO0A0B K oOTOopy u
CTPYKTYPUPOBAHUIO €r0 COEpKaHUs, IPEICTaBIEHHOI0 B IIpOrpaMMe 10 OMOJIOrUH.

Ot60p conepxanus ydueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIHNI KYJIBTypOoCOOOpa3HOro MoJX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaroIUecs JOKHBI
OCBOUTb 3HAHMSI M YMEHHUs, 3HAUUMbIe 11 (GOPMHUPOBAHUS OOMLIEH KYIbTYpHl, ONpEIeNsomue
aJIeKBaTHOE IIOBEJCHHE YEeJIOBEKa B OKpYXKarolled HpHUpOIHOl cpene, BOCTpeOOBAaHHBIC B
MOBCEAHEBHOM KU3HU M MPaKTUYECKON JearenbHocTi. Ocoboe MecTo B 3TOM cUcTeMe 3HAHUU
3aHUMAIOT JJIEMEHTHl COACP)KAHUS, KOTOpBIE CIy)KaT OCHOBOM 11  (popMUpOBaHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IL€HHOCTHBIX
OPHEHTALMAX JIMYHOCTH, CITOCOOCTBYIOIUX I'YMaHU3AIUN ONOJIOTHYECKOro 00pa3oBaH Hsl.

CTpyKTypupoBaHHE CcOAEp)KaHHUA ydeOHOrO Marepuana B IpPOrpaMMe IO OHOJIOTUU
OCYIIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUYCHUS 3HAHUM 00 OTIMYMUTEIBHBIX 0COOEHHOCTAX
KUBOM MPHUPOABI, O €€ ypPOBHEBOW OpraHU3alMM U HSBOJIOLMU. B COOTBETCTBUM C 3THM B
CTpYKType yueOHOro mpenmMera «buonorus» BbIIENEHBI CIEAYIOIINE COACPKATENbHbIE TUHHUU:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OMoJoruYecKasi CucTemMay,
«Opranusm kak Ouonorudeckas cucremayn, «CrucremMa U MHOTOOOpa3He OPraHMYECKOr0 MHUpPa,
«OBOMIOLUS KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILIHE UM 3aKOHOMEPHOCTU.

Ilenp u3yuenus yuyeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE
00y4aroUMMHCST 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAJbHON OpraHU3alMd >KUBBIX CHCTEM
pa3HOro paHra v MpUOOPETEeHNE YMEHHUI UCIIOIb30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX JIEUCTBHI B
OTHOILIEHUU 00BEKTOB KUBOW MPUPOABI M PEHICHUS Pa3IMUHbIX )KU3HEHHBIX MPOOJIEM.

Joctmxkenne nenu usydeHus ydeOHoro mnpenMera «buomorus» Ha 0a30BOM ypoBHE
o0ecreunBaeTcs pelieHueM CIeAyOHX 3a/a4:

OCBOCHHME OOYYaIOUIMMHUCA CHUCTEMbl 3HAHUH O OHOJIOTMYECKHX TEOPHUSX, YUEHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, T'HIIOTe3aX, MpaBHJaX, CIYXaIluX OCHOBOW aisi (popMHUpOBaHUS
MIPEJCTaBICHUA O €CTECTBEHHO-HAyYHOH KapTHHE MHpPa, O METO/Jax HAy4YHOIo IO3HaHuf,
CTPOEHHH, MHOTOOOpa3ud M OCOOEHHOCTSIX JKUBBIX CHUCTEM pA3HOTO YpPOBHS OpraHU3aIuH,
BBIJAIOIIUXCSI OTKPBITHSX U COBPEMEHHBIX HCCIIEA0BAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOyYarOMIMXCS TMO3HABATENIbHBIX, MHTEUIEKTYaJbHBIX W TBOPYECKUX
CIOCcOOHOCTEN B Mpollecce aHallM3a JaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTUH HAYYHBIX B3TJISOB,
U7 U MOAXOA0B K U3YUEHHIO KUBBIX CUCTEM PA3HOIO YPOBHS OpPraHU3allu;

CTaHOBJIEHHE Y oOOydaromuxcs o0meld KyabTyphl, (YHKIMOHAJbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHITH M OLICHUBATH SIBJICHUS OKPY)KAIOIIEr0 MHpa >KUBOH MPHUPOILI Ha
OCHOBAHUU 3HAHUI U OMBITA, TOJYYEHHBIX TPU U3YUCHUU OHOJIOTUH;

dopmupoBaHue y OOydYaIOIIMXCS yYMEHHUW WIIIOCTPUPOBATh 3HAUYEHHUE OMOIOTHYECKUX
3HaHUW B MPAKTHUYECKOH JEATENbHOCTH YEJIOBEKa, PAa3BUTUHU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUN U arpoOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM KHBOM IMPHUPOJBI,
HEOO0XOIMMOCTH OEpeKHOr0 OTHOIIEHUS K Hell, COOII0ACHUs STHYECKUX HOPM IIPU MPOBEIECHUN
OMOJIOrMYECKUX HCCIeI0BaHUT;

OCO3HAHUE IIEHHOCTU OMOJOTMYECKMX 3HAHUN Ui TOBBIIIEHUS YPOBHS HKOJIOTMYECKOM
KYJABTYPBbI, 17151 GOPMHUPOBAHMS HAYYHOT O MUPOBO33PEHUS;

NpUMEHEHUE MPHOOPETEHHBIX 3HAHWUN W YMEHUH B TIOBCEJHEBHOW JKM3HU JUIS OLICHKH
MOCJECTBUI CBOEH JEATENPHOCTH IO OTHOIIEHHIO K OKpYKalomlel cpene, COOCTBEHHOMY
3J10pOBBIO, 00OCHOBAHUE U COOJIIOIEHUE MEp MPOPUIAKTUKY 3a001€BaHU.



B cucreme cpeanero obmiero oopazoBanus «buosorusy», u3ydaemas Ha 0a30BOM ypOBHE,
SIBISIETCS 00A3aTENIbHBIM y‘~I66HI)IM npeaMeToM, BXOAAIIUM B COCTaB HpeI[MCTHOfI obJractu
((ECTGCTBCHHO-Hay‘{HI)IC npeaAMETBI».

Jnst u3ydenus 6uonoruu Ha 6a30BOM ypOBHE CpeAaHEero o0iero o0pa3oBaHUs OTBOIUTCS
68 gacoB: B 10 kiacce — 34 gaca (1 yac B Henenmo), B 11 kimacce — 34 vaca (1 gac B Henernio).

HopmaTuBHble akThl 1 yueOHO- | Denepanbublii 3akoH oT 29.12.2012r. Ne 273-®3 «O6
METOIMYECKHE TOKYMEHTEL, Ha obpazoBanuu B Poccuiickoit denepanun» (¢ U3MEHEHUAMU
ot 19.12.2023r. Ne 618-D3, B nelicTByIOIIEH pEaKIum);
[Ipuxa3z Munnpocsenienust Poccun Ne 808 ot 10.11.2025r.
paspaboTana mporpamMma «O BHECEHMHM M3MEHEHHUH B HEKOTOpbIE TMpPUKa3bl
MunucrepctBa npocsemieHust Poccuiickoit Penepauuu,
Kacaromecs: ¢enepanbHbIX 00pa3oBaTENbHBIX MPOrpaMM
HayalpHOro oOmero o0Opa3oBaHHUS, OCHOBHOTO OOIIEro
oOpa3oBaHMsi M  CpemaHero oOmero oOpa3oBaHHI
3aperucrtpupoBad Munioctom Poccum Ne 85296  or
11.02.2026r. u opunmansHo onyoaukosaH 12.02.2026r.;
IIpukas  MunucrepctBa npocsemeHus  Poccuiickon
O®enepanun - ot 09.10.2024r. Ne 704 «O BHeceHuU
U3MEHEHUH B HEKOTOpble IMpuKa3bl MHHHCTEpCTBA
npoceenienns Poccuiickoir  ®Denepaiuu, Kacaroluecs
denepanbHbIX 00pa30BaTENLHBIX MPOrpaMM HadaJbHOTO
obmiero o6pa3oBaHMs, OCHOBHOI'O 00IIero odpa3oBaHus U
CpemHero oo1ero oopa3oBaHus;

®denepanbHblid  MMEpPeYEHb YYEOHUKOB, JONYIINEHHBIX K
MCI0JIb30BaHUIO npu peanuzaiuu MMEIOIINX
TOCYy/IapCTBEHHYIO  aKKpPEeIUTAIMI0  00pa3oBaTEIbHBIX
nporpamMm HOO, OO0 u COO, yTBepKAEHHbIN MTPUKA30M
Munnpocsemennss Poccun Ne 769 ot 05.11.2024r., ¢
MOCTIENYIOIIUMH U3MEHEHUSIMH;

O6mactHoit 3akon ot 14.11.2013r. Ne 26-3C «OO0
oOpazoBannu B PocToBCKO# 00macTi» (C MUBMEHEHUSMHU OT
03.10.2025r1.);

[Ipukaz  MwuHucTepcTBa mpocBemieHuss  Poccuiickoit
O®enepanun ot 12.08.2022r. Ne 732 «O BHeceHUU
W3MEHEHUI B (benepanbHbIT rOCyJlapCTBEHHBIN
o0pa3oBaTenbHbII CTaHJapT CpeaHero obuiero
o0Opa3oBaHMsl, YTBEp)KIEHHBIH IpUKa3oM MuHucTepcTBa
oOpa3zoBanmsi u Hayku Poccuiickoit ®enepanuu oT
17.05.2012r. Ne 413»;

OenepanbHas o0pa3oBaTelbHas IporpaMma CpeaHEro
obmero obpaszoBanuss @®OIl COO, yTBepkIeHHAs
npukasoM Munnpocsemenuss Poccunm  Ne 371 or
18.05.2023r.;

[Tonoxxenuem o paboueil nporpaMMme y4eOHbBIX MPEAMETOB,
yu4eOHBIX  KypcoB (B TOM  dYHCIE€  BHEYPOUYHOU
NesITeNbHOCTH ), yueOHbIX Moaynielt « MBOY Jlumeit Ne 13»
(ITpukaz Ne 321 ot 29.08.2026r.).

OcHoBHas o0pa3oBaTenpHas IporpaMma CpeJHEero oo1ero
obpazoBannst MBOVY «Jlumeit Ne 13» na 2026 — 2027
yuebnsIil roa (ITpukaz Ne 292 ot 29.08.2026r.);

YueOHEBIN IJI1aH MYHULIMTAJIbHOI0 OIOKETHOr O

OCHOBAaHHUHU KOTOPBIX




0011e00pa3oBaTeIbHOr0 yupexkaeHus ropoaa PocroBa-Ha-
Hony «JIumneit Ne 13» na 2026-2027 y4eOHbIi rox (mpukas
o MBOY «JIumeit Ne 13» Ne 290 ot 29.08.202671.);
Kanennapusiit yuebusiit rpadpuxk MBOVY «JIuneit Ne 13» Ha
2026 — 2027 yuebnsblii rox (npuka3z no MbOY «Jluneit Ne
13» Ne 286 ot 25.08.2026r.);

Pa6ouas mporpamma Bocriutanust MBOY «Jlumeid Ne 13»;
PaGouas mporpamma yuebHoro npeamera «buomorusy ans
106 kyacca cpenHero o0uiero oo0pa3oBaHus

OO011ee KOIMIECTBO 4acoB B rof, | B coorBercrBun ¢ YueOousM maanoM MBOVY «JIumeit Ne
KOJIMYECTBO YacOB B HEMENIO, 13» (Ilpukaz Ne 290 ot 29.08.2026r.) Ha 2026 — 2027
yueOHBII TO/ Ha U3y4yeHue AaHHoro kypca B 2026 — 2027
yuebHOM rony otBoauTcs 34 uwaca (luac B Hezmeno), Ha
ocHoBaHuu Kanennapuoro ydeOHoro rpajguxka MBOY
C y4COHBIM TLIAaHOM JIMILIEs «JTuneit Ne 13» (ITpukaz Ne 286 ot 25.08.2026r.) na 2026-
2027 yuebHbli TOA TpeaycMoTpeHo 35 wacoB, 1 uyac
OTBE/ICH Ha MTOBTOPEHUE NPONACHHOr0 MaTepraa 1o TeMe:
«buotexnonorus»

IIJIAHUPYEMBIX HA U3y4YEHHUE

AAaHHOI'O Kypca B COOTBETCTBUUA

COILEPKXAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OHOJOTHMU C OOIIECTBEHHBIMH, TEXHHYECKUMH H JPYTHMH
€CTeCTBEHHBIMH HaykamH, Quiocodueil, STHKOH, dcTeTukod W mpaBoMm. Ponp Ouonoruu B
(hopMUpOBaHNY COBPEMEHHON HAayYHOU KapTUHBI MUpa. CrucremMa OMOIIOrHYecKUuX HayK.

MeTobl TO3HAHUS )KUBOW MPUPO/IBI (HAOMIOIeHHEe, SKCIIEPUMEHT, O CaHNe, H3MEPEHHeE,
KJaccupuKaius, MOAeIMpPOBaHNe, CTATUCTHYECKast 00paboTKa JaHHBIX).

JleMOHCTpanuu:

[TopTpetsi: Y. Japsun, I'. Menaens, H. K. Konbuos, J[xx. Yorcon nu ®@. Kpuk.

Tabmuie! u cxembl: «MeToAbl TO3HAHUS KUBOI PHUPOABDY.

JlabopaTopHble H NpaKTHYECKHE PA0OThI:

[Tpaktuueckas pabora Ne 1. «Mcmonb3oBaHHE pa3IWYHBIX METONOB MpPU H3YyYEHHUH
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHU3anus.

Kusble cuctembl (OMocHcTeMBbI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHM4ECKOH MPUPOJIBI.

CpoiictBa OuocucTeM U HUX pa3HooOpazue. YpPOBHM OpraHu3alil OHOCHCTEM:
MOJIEKYJIIPHBIM,  KJI€TOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJISILIMOHHO-BUAOBO,
9KOCHCTEMHBIN (OMOreoeHOTUYECKui), OnochepHbIi.

JdemoHcTpanum:

Tabmuuer u cxembl: «OCHOBHBIE MPU3HAKU >KU3HW», «YPOBHU OpraHU3alUU KHUBOU
MIPUPOABD.

Oo6opynoBanue: Moaenb monekyiisl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB  KJIETKH. XUMUYECKHE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JeMeHTHI. Bojia 1 MUHepalibHbIE BEIeCTBa.

@OyHKIMK BOABI M MHHEpalbHBIX BellecTB B kierke. llogaepxkaHue OCMOTHYECKOTO
OanaHca.



benku. CocrtaB u crpoeHne 0eaKkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HesameHnmblie
U 3aMEHUMBbIC AMHHOKHCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIEKYJbl (TepBUYHAs, BTOpPHYHAs, TPETUYHAs U YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa 6enkoB. buonornueckue GyHKIMN OEITKOB.

@depmeHTbl — Ouonormueckue katanuzaTtopbl. CTpoeHue (epmeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas cneuupuyHocte. Kodepmentel. Butamuubl.  Otnuums  (QepMeHTOB  OT
HEOPraHWYECKUX KaTaau3aToOPOB.

VYrieBoabpl: MOHOCaxapu/Ibl (TIII0K03a, pru003a M Je30Kcupru0o03a), qucaxapuasl (caxaposa,
JaKTO3a) M ToJucaxapuibsl (Kpaxmani, TJIMKOreH, LeJmonao3a). buomornueckue QyHKkunu
YTIIEBOMOB.

Junuapl:  TpUraMUepuasl, Qochomunuasl, crepounbl. ['mapodunsHO-THAPOGOOHBIE
coiicTBa. buonornyeckue QgyHkiuu mununoB. CpaBHEHHE YIJIEBOJOB, OCIKOB U JMIUAOB Kak
HCTOYHUKOB 3HEPIUH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynknuun PHK. Buger PHK. AT®: ctpoenue u
(byHKIUN.

[uronorust — Hayka o kierke. KiierouHas Teopusi — npumep B3aUMOACHCTBUSA UACH U
(hakTOB B HAYYHOM MO3HAHUH. MeTOIbl U3Y4EeHUS KIIETKU.

Knerka kak nemnoctHas xuBas cucrema. O0Iue mpu3HaKu KIETOK: 3aMKHYTas Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak reneTnueckuii anmnapar, cuicTeMa CHHTe3a Oenka.

Tunel KIETOK: JyKapuoTHYecKas U MpokapuoTuueckas. OcoOEHHOCTH CTPOECHHUS
npokapuotudyeckon kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE 3yKapUOTHUECKONW KIIETKH.
OCHOBHBIE OTJINYHS PACTUTENILHOM, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKa, TNIMKOKAJIMKC, WX (DyHKUIHUU.
[Inasmatnueckass MmemOpaHa, e€ cBoiictBa M (yHKuuu. Lluromnasma u e€ opraHoufbI.
OnnomemOpannbie opranouas! kietku: JI1C, annapat I'onbmpku, mu3ocoMsl. [lonyaBTOHOMHBIE
OpPraHoMibl KJIETKM: MUTOXOHJpHUH, MiacTuibl. [IponcxoxkaeHne MUTOXOHJIPUM U IJIACTHI.
Bunst mmactun. HememOpaHnHbIe OpraHou/Ibl KIETKA: pUOOCOMBI, KIIETOYHBIH LIEHTP, LIEHTPUOIIH,
PECHUYKH, KTYTUKUA. OYHKIIUYA OPraHOMIO0B KJIETKU. BKimouenus.

SAnpo — perynsaTopHslii 1ieHTp kieTkd. CTpoeHue sapa: suepHas 0007104Ka, Kapuoriasma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEUIECTB B KIIETKE.

JdemoHcTpanum:

[TopTpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Hduarpammbl:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B  HEXUBOW IMPUPOAE»,
«PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJIEN.

Tabmuuel u cxemsbl: «llepuoanueckass TabnMIa XUMUYECKHX 3JEMEHTOB», «CTpoeHue
MOJIeKYJIbI Bofbl», «brocunTes Oenka», «CTpoeHue Moiiekyibl 6enkay, «CtpoeHue GpepMmeHTay,
«Hyxnennosbie kucnotsl. JJHK», «Crpoenne monekynsr AT®», «CTpoeHne 3yKapruOTUIECKON
KJIeTKn», «CTpoeHHe >KMBOTHOW KIETKM», «CTpOEHUE pacCTUTENbHOU KIETKN», «CTpoeHue
MPOKAPUOTUYECKOU KITETKH», « CTpOCHHE SApa KIETKN», « YTIEBOAb, «JIMmuas».

OO0opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHE IJIsl TPOBEACHUS HAOIOJICHUM,
WU3MEpEHHI, YKCIIEPUMEHTOB, MUKPOIPENapaThl PaCTHTEIBHBIX, KHBOTHBIX M OaKTepHATBHBIX
KJIETOK.

JlaGopaTopHble 1 MpaKkTHYeCcKHe PadoThI:



JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH (EPMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTajasbl)».

JlabopatopHasi pa6ora Ne 2. «M3yueHue CTpOEHUs KJIETOK PACTCHHM, >XHUBOTHBIX M
OaxTepuil MoJg MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax U ux OnucaHue».

Tema 4. JKu3HeaeaTeJILHOCTh KJIETKH.

O6men BemiecTB, MM MeTaboau3M. AccumMmwisinus (IUIacTUYecKud  oOMeH) W
JUCCUMUJISIIINS (SHEPreTUYeCKHii 0OMEH) — ABE CTOPOHBI €JMHOT0 Mpoliecca Metaboausma. Poib
3aKOHOB COXPaHEHUS BEIIECTB U DHEPIMH B TIOHUMAaHUU MeTabonu3ma.

Tunsl oOMeHa BeIecTB: aBTOTPOQHBIM U rereporpodHbii. Poib gepmeHToB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBasg (a3bl (orocuHreza. Peakuum ¢oToCHHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HaUeHHE (POTOCHHTE3a ISl )KU3HM Ha 3emiie. BiusiHue ycnoBuid
cpeabl Ha POTOCUHTE3 U CIOCOOBI MOBBILIEHUS €0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTE3Upyolue OakTepuy. 3HAUeHHE XEMOCHHTe3a Ul JKU3HU Ha
3emite.

OHepreruueckuii oOMeH B  KiIeTKe. PacuienyieHne  BeLIeCTB,  BBIJCIEHHE U
aKKyMYJIMPOBAaHUE SHEPIUH B KJIETKE. DTallbl 3HepreTndeckoro oomena. I'nmukonus. bpoxxenue u
ero Buiabl. KuciaopogHoe OKHCIEHHE, UWIM  KIE€TOYHOEe AbixaHue. OKucIuTenbHOE
dhochopunupobanue. DHHEKTUBHOCTD IHEPreTHUESCKOr0 OOMEHa.

Peakumu wmatpuunoro cunrte3a. ['eHetmueckass wHdopmanus u JHK. Peammzarus
reHeTudyeckoil mH@opManuu B KieTke. ['eHeTHueckuil Koa U ero cpoicrBa. TpaHCKpUMIIUS —
MatpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enxa. Dtansl TpaHcisauuu. Konuposanue
aMUHOKHCIOT. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcrtopusi otkpeitus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS U KM3HEHHOTO IHUKJIAa BUPYcoB. bakTepruodaru. bonesnn
pacTeHHi, )KUBOTHBIX U YeJIOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc nMMyHoepuIinTa YeaoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHIILUS, peBepTaza W HMHTErpasa.
[Ipo¢unaxkTika pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUM.
JdeMoncTpanum:

IToprpetsr: H. K. Kosbnios, 1. Y. UBanosckui, K. A. Tumupszes.

Tabmuust u  cxembl: «Tumbl  muTanusy, «Metabomusm»,  «MHUTOXOHIPHSY,
«QHepreTuyeckuii oOMen», «Xiopomiact», «Porocunres», «Ctpoenue JJHK», «Ctpoenue u
¢bynkunonupoBanue reHa», «CuHre3 Oenka», «['eHermyeckuii  kom», «Bupycei»,
«bakrepuodarun», «Ctpoenne u ku3HeHHbIH 1ukia Bupyca CIIM]a, Oakrepuodara»,
«Pemmxkanusa JTHK».

ObopynoBanue: monenu-anmiukauuu «Yasoenne JIHK u Tpanckpunius», «buocunres
oenkay, «CTpoeHue KIETKH», Mojaenb cTpykTypbl JTHK.

Tema 5. PazMHoOkeHHe M HHANBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii nukm, uinM >KM3HEHHbIM Luka kietku. WHTepdaza u mutos. Ilpomeccst,
nporekatonie B uHTepdasze. Perumkauus — peakuust matpuyHoro cunresa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HAOOp — KapuOTHN. J[MIUTOMIHBIA M TaruIOMJAHBIA XPOMOCOMHEIS
HaOopel. XpoMaTuabl. [{uTonorndeckne OCHOBBI pa3sMHOXKEHUSI U WHAMBUIYAILHOTO PAa3BUTHUS
OpPraHU3MOB.

Henenne xnetku — muto3. Craguum murtosza. [lpormeccel, mpoucxopsiiue Ha pa3HbIX
CTaAUSAX MUTO3a. BUOTOrM4eCKrii CMBICT MUTO3A.

[Iporpammupyemast ruOesb KIETKH — aroITo3.



@®opMbl  pasMHOXKEHHUSI OpraHuM3MOB: Oecrmojoe u TMonoBoe. Buasl Oecmosoro
pa3MHOXEHUS: JeJeHUE HaJABOE, IMOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3oOBaHUE,
BEreTaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHW3MOB, €r0 3HAYECHHE IJIs
CEJIEKIUH.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cragun Mmeriosza. Ilpomeccsl, mpoucxonasume Ha craausx Meiosa. [loBenenne
XpomocoM B Meio3e. KpoccuHrosep. buosornueckuil CMbICI U 3Ha4YE€HUE MENH03a.

["ameTorenes — npoiecc 0Opa3zoBaHUsl MOJOBBIX KIJIETOK Y KMBOTHBIX. [10/IOBBIE JKene3bl:
CEMEHHUKHM M sAnYHUKU. OOpa3oBaHUE U Pa3BUTUE IOJOBBIX KJIETOK — raMeT (CHEepMaTo30U[,
SHUIIEKIIETKA) — CcHepMaTtoreHe3 © oBoreHe3. (OCOOCHHOCTH CTPOCHUS SUIEKICTOK W
ciepmaTto3onioB. Omnogorsopenue. [lapreHorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOreHe3). OMOpHMOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Dtanbl AMOPUOHAIBLHOTO PA3BUTHS Y TO3BOHOYHBIX XUBOTHBIX: JAPOOJIEHHE, TacTpyJIsus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THUIBI TOCTIMOPHOHAIBLHOTO PA3BUTHUS: MPIMOE,
HenpsiMoe (JIMYMHOYHOe). BhusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE
BbI3bIBATh BPOKJAEHHBIE YPOJICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaIUU
pa3BUTHS.

JdemoHcTpanum:

Tabmuue! u cxembl: «DoOpMbI pa3MHOKEHUSI OpraHU3MOBY, «JIBOMHOE OIJI0JOTBOPEHUE Y
LIBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHHE pacTeHHI», «/leieHne KIeTKu
Oakrepuit», «CTpoe€HHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIeTodHBId LUK,
«Penmukamusa JTHK», «Mutos», «Meito3y», «lIpamoe n Henpsimoe pa3Butue», «l'amerorenes y
MJICKOMUTAOIINX U YeT0BeKa», «OCHOBHBIE CTaJAMM OHTOI'€HE3a.

O6opynoBaHue: MHKPOCKON, MUKpompenapaThl «CrepMaTo30uabl MIIEKOMUTAIOLIET 0,
«Sineknerka Miekonuraromero», «KapuokuHe3 B KiIeTKax KOpelKa JIyKa», MarHUTHas
MoJieb-antrKaius «Jlenenue knerkny, moaens JJHK, monens meradasHO XpOMOCOMBI.

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopartopHas pabora Ne 3. «HaOnromeHrne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax».

JlabopaTopHass pa6ora Ne 4. «M3yueHue CTpOEHUs IMOJOBBIX KIJIETOK HA TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropusi pa3BuTuss TeHETHKU. Ponb unuronoruu u
SMOPHOJIOTUU B CTAHOBJICHUU M€HETUKH. BKilaJ pocCHIICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTonbl TeHETHKH (TUOPUAOIOTMYECKUM, LHUTOTCHETUYECKUH, MOIEKYISIPHO -
reHeTrudeckuii). OCHOBHBIE T'€HETUUYECKUE MOHATUS. |'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIMBaHUM.

3aKOHOMEpPHOCTH  HACIEJOBAaHUS  IPU3HAKOB, yCTaHOBIEHHbe ['.  MeHuenem.
MonorubpunHoe ckpemuyBatue. 3aKoH eInHOo00pa3usi THOPUIOB MepBoro mokosenus. [1pasumno
JOMMHHMPOBAaHMS. 3aKOH pacllelUIeHns Ipu3HakoB. ['mmore3a wucroTel ramer. llomHoe wu
HETOJHOE TOMUHUPOBAHUE.

JurubpugHoe CcKpelmuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEJOBAaHUS  MPU3HAKOB.
Hurorenernueckre OCHOBBI JIUTHOPHUIHOTO CKpEIIMBaHUS. AHAJU3UPYIOLIEE CKpEIIMBaHUE.
Hcnonb3oBanue aHAMM3UPYIOLIETO CKPEIUBAHMS JIJIsl ONIPECICHHS T€HOTUIIA OCOOH.

CueruieHHOe HacienoBaHue IpuszHakoB. Pabora T. Moprana no crenjieHHOMY
HACJIEJOBAaHMIO FeHOB. HapyleHune cuenieHus reHoB B pe3yabTaTe KPOCCHHTOBEpA.



XpoMOCOMHast TEOpHsI HACIIEACTBEHHOCTHU. | eHeTnyeckue KapThl.

I'enernka mona. XpoMOCOMHOE ONpeNesIeHHE Moja. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTrHble M rereporamMeTHble OpraHu3Mmbl. HacrnenoBaHue MPU3HAKOB, CLEIIEHHBIX C
IIOJIOM.

W3menunBocTh. Bupl H3MEHUNBOCTU: HEHACIEICTBEHHAs U HacleCTBeHHas. Poib cpesbl
B HEHACJIe/ICTBEHHONM HM3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIIMOHHON H3MEHYUBOCTH.
Bapuannonnslil psan u BapuannonHas kpuBas. Hopma peakunu npusHaka. KosmyecTBeHHbIE 1
KauyeCTBEHHBIE TIPU3HAKH U UX HOpMa peakiuu. CBoiicTBa MOAM(PHUKAITMOHH O U3MEHUYUBOCTH.

HacnencreenHnasi, uiam reHOTUNHMYECKAs,, U3BMEHUYMBOCTb. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u TOJNIOBOM MpoIecC — OCHOBA KOMOWHATUBHOM H3MEHYUBOCTH. MyTallMoHHAs
U3MeHunBOCTh. Kiaccuopukamuss MyTanuid: T€HHbIe, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MpUYUHBI MyTaluid. MyTareHusle (pakTopbl. 3aKOH FOMOJIOTUYECKUX PAOB B HACIEICTBEHHOU
n3menunBoctu H. M. BaBunoaa.

BuesinepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'eneruka uyenoBeka. Kapuorun denoBeka. OCHOBHBbIE METO/Abl TI'€HETUKH YEJIOBEKA:
TeHeaJIOTMYeCKUid, ONM3HENOBbIN, UUTOr€HETHYECKU, OUOXUMUUYECKUN, MOJICKYISIPHO-
reHeTudeckuii. COBpEMEHHOE OINpEeJelIeHre TEHOTUIA: IOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTHIHpOBaHue, B ToM uucie ¢ momoiupto [1I[P-anamuza. HacnenctBenHsie 3a0oneBaHus
YyenoBeKa: TeHHble O0one3Hu, OOJe3HM C¢ HACJIEACTBEHHONW MpeapacroioKeHHOCTHIO,
XpoMocoMHble Ooisie3HH. CoMaTH4eCKWe W TreHepaTuBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHuuns! 370poBoro odpasa KU3HU, TUATHOCTUKH, MPOPHIAKTUKN U JEUYEHUS T€HETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUpOBaHUE. 3HAUE€HUE MEIUIMHCKONW TE€HETUKU B
MPEOTBPAILCHUN U JICUCHUH FeHETUYECKUX 3a001eBaHMi YenoBeKa.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabmuuel 1 cxembl: « MOHOrMOPUIHOE CKPEIIMBAHUE U €T0 LIUTOI€HETUYECKas OCHOBAY,
«3aKOH PpacCIIENJIEHUsT W €ro LUTOT€HETHYeCKass OCHOBa», «3aKOH YHCTOTBI TaMeET»,
«durubpunnoe ckpemmBaHue», «lluTomormdeckne OCHOBBI TUTHOPHIHOTO CKPEIIUBAHUS,
«Meito3», «B3anuMoaencTBrE alIeNIbHBIX T€HOBY, «['€HeTuYeckne KapThl paCTEHUM, KUBOTHBIX
U yesoBeKa», «l'eHeTHka Ioja», «3aKOHOMEPHOCTH HAcClI€AOBAaHMS, CLEMJIEHHOIO C IOJIOMY,
«Kapuotumnbel denmoBeka W KUBOTHBIX», «BuAbl U3MEHYUBOCTHY», «MoaudukannoHHas
U3MEHYHMBOCThY», «HacnenoBanue pesyc-aktopa», «['eHeTuka rpynn KpoBu», «MyTaluoHHas
U3MEHUYUBOCTBY.

ObopynoBanue: Mojenu-anniaukanuu «MoHorubpuaHoe ckpemuBanuey, «HemomHoe
JOMUHUpPOBaHUE», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOIN H
Mukpornpenapat «/pozodunay» (Hopma, myTtanuu GopMbl KPbUILEB U OKPACKH Tema), Tepdapuii
«I"opox MOCEeBHON».

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopHast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO M AUTHOPUIHOTO
CKpEIIUBaHus y Ap0o30(uiIbl Ha TOTOBBIX MUKpOIIpernapaTaxy.

JlabopaTtopHast pabora Ne 6. «M3yduenne MoauUKAIIMOHH O M3MEHUYUBOCTH, TTIOCTPOCHHE
BAPUALIMOHHOIO PsAJ1a U BApUALIMOHHOW KPUBOWY.

JlaGopatopHast pabora Ne 7. «AHanmu3 MyTauMid y Apo30ouiIsl Ha TOTOBBIX
MHUKpOMpenaparax.

ITpakTueckas padota Ne 2. «CocTaBiaeHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M MpOILECC. 3apOXkKIACHUE CEeJIEKIIMU U JoMecTukanusa. Yuenue H. U.
BaBwioBa 0 1EHTpax MNPOUCXOXKAECHUS U MHOrooOpasusi KyJIbTypHbIX pacTeHuid. LleHTpsl
IIPOUCXOKICHHSI JOMAIHUX KUBOTHBIX. COpT, MOpOJIa, LITAMM.

CoBpeMeHHbIe METO/bI CelIeKUUU. MaccoBblil M MHAMBHUAYAJIbHBIH OTOOPHI B CEJEKIIMU
pacTeHui U )KUBOTHBIX. OLleHKa dKcTepbepa. bian3kopoacTBeHHOE CKpelBaHne — MHOPHUINHT.
Unctas nuHUsA. CkpenmBaHWe YUCTHIX JUHUK. [ereposwc, wnam THOpUIHAA CuUTA.
HeponctBennoe ckpemmBanue — ayropuauar. OtganéHHas rulOpuam3aiuss U e€ yCIeXu.
HckyccTBEHHBI MyTareHe3 M IOJIYYEHHE MOJMIUIONAOB. JIOCTHMKEHUS CEJEKIUU pPACTEHUH,
YKUBOTHBIX 1 MUKPOOPTIaHU3MOB.

buorexHosoruss kak oOTpaciab INpPOU3BOJACTBA. ['eHHass MHXKEHEpUs. OTallbl CO3AAHUS
pexomOunantHoi JIHK wm Tpancrennsix opranusmoB. Kinerounas uHxenepus. Kierounsle
KyJbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KioHMpoBaHKHE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHM3MOB. OKOJOIMYECKHE U JTHueckue mnpoodsembl. I'MO —
TFeHEeTUYEeCKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. Y. BaBunos, . B. Muuypum, I'. JI. Kapneuenko, M. ®@. BaHoB.

Tabmunel u cxembl: KapTa «LIeHTpbI MPOMCXOXKAEHHUS W MHOr000paszusi KyJIbTYPHBIX
pactenuit», «llopoabl JOMAaIIHUX KUBOTHBIX», «COpTa KyJbTYypHBIX pacTeHHil», «OTaanéHHas
rubpuauzanusy, «Paborel akagemuka M. @. HBanoBaw, «llomummongus», «OOBEKTHI
ouotexHosorun», «Kierounele KyJIbTypbl M KJIOHHpOBaHHE», «KoHCTpynpoBaHuE U HEpeHoc
T€HOB, XPOMOCOMY.

ObopynoBaHue: MYJISDKU IUIOJOB M KOPHEIIONOB AMKUX (OPM U KYJIbTYPHBIX COPTOB
pactenui, repoapuii «CesbCKOX031iCTBEHHBIE PACTCHUSY.

JlabopaTtopHble U NpaKTHYECKHE PA0OTHI:

Oxkckypeust «OCHOBHBIE METOJbI UM JOCTHXKEHMS CEJEKIMH PACTEHUH U >KUBOTHBIX (Ha
CENEeKIMOHHYIO0 CTAHIMIO, MIEMEHHYI0 (epMy, COPTOHCIBITATENbHBI y4acTOK, B TEIUIMYHOE
XO035ICTBO, JJAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA NMNPOT'PAMMBI IO BUOJIOT'NHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30BAHMUSA
Cormacuo @®I'OC COO, ycraHaBIMBAIOTCS TpPeOOBAHMSI K pe3yjibTaTaM OCBOEHUS
00y4aroMMHCA IPOrPaMM CPEIHEro oOIIero 00pa3oBaHUs: IUYHOCTHBIM, METANIPEIMETHBIM U
IpeIMETHBIM.

JUYHOCTHBIE PE3YJIBTATHBI

B cTpykType IHMYHOCTHBIX pPE3yJbTaTOB OCBOCHMS NpeaMera «buosorus» BbleIEHbI
CIICAYIOLIME  COCTAaBJSIONIME: OCO3HAHHE OOYYarOUIMMHUCS  POCCHHCKOH  I'pakIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CaMOOIPEACIICHHUIO,
Haqu4he MOTHBAUM K OOYyYEHHIO OWOJIOTHH, IIEJICHANPABIEHHOE pa3BUTHE BHYTPEHHUX
yOexaeHU JTUIYHOCTH HAa OCHOBE KJIFOYEBBIX IIEHHOCTEW M UCTOPUUECKUX TPAIULIMA Pa3BUTHUS
OMOJIOTUYECKOTO 3HaHWs, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, TPUCYIIMMH  CHCTEME
OMOJIOTUYECKOTO O00pa30BaHUs, HAJIMYHAE HSKOJOTHMUYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh €N U CTPOUTH KU3HEHHBIE TJIAHBI.

JlmuHoCTHBIE pe3ynbTaThl OCBOEHUs mpeaMmera «buosiorus» moCTUTraloTCs B €IUHCTBE
y4eOHON M BOCIMTATENILHON JIESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIUOKYJIbTYPHBIMU, UCTOPHUUECKUMHU U JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, MPUHATHIMU B



o0IiecTBe MpaBUIaMH M HOPMaMH TOBEICHHS U CIHOCOOCTBYIOT MpoOIeccaM CaMOIMO3HAHMUS,
CaAMOBOCHHUTAHMSI U CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW IMO3UIMHU JIUYHOCTH, NATPUOTH3MA,
YBa)KEHUS K 3aKOHY U IPAaBONOPAJKY, YEJIOBEKY TPyAa U CTapllieMy IOKOJIEHHIO, B3aUMHOIO
yBaKEeHUs, OEpeXHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TPaJAuLHUIM
MHOT'OHalMOHaJIbHOro Hapoaa Poccuiickoit denepannu, Mpupoe U OKpYKaroLIeH cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMsS yueOHOro nmpeamera «bruonorusy A0MKHBI OTpaXaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYaroImuXcsi pyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEN
MO3ULUEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTALMH, TO3UTUBHBIX BHYTPEHHHX
yOSKIEHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
paciIupeHre )XKMU3HEHHOI'0 OIbITa W OMNbITa NEATENbHOCTH B IPOLECCE peaau3allii OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHOM J€ATENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHUS

C(OPMUPOBAHHOCTh I'PAXAAHCKOW TMO3MLMM OOydYaroLIerocss Kak AakKTUBHOLO U
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIecTBa;

OCO3HAHUE CBOMX KOHCTHTYIHMOHHBIX NpaB M O00S3aHHOCTEH, YBa)K€HHWE 3aKOHa W
IPABONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW AESITEILHOCTU MPU CO3AHUU YUEOHBIX MPOEKTOB,
pelieHu Y4eOHBIX U MTO3HABATENbHBIX 33/1a4, BHITOTHEHUH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpEAENATh COOCTBEHHYIO TMO3UIMI0 TO OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM )KM3HU U O0BSACHATH €€;

YMEHHME  y4YUThIBATH B  CBOMX JEHCTBUAX HEOOXOOUMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOAEH C Pa3HBIMU YOESKIEHUSAMHU, KYJIbTYPHBIMA HEHHOCTAMHU U COLMAIbHBIM
MTOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4eOHBIX,
MO3HABATEJIbHBIX W MCCIEAOBAaTEIbCKUX 3aJa4, YBaXXUTEIbHOTO OTHOIIEHUS K MHEHHIO
OIIIIOHEHTOB MPH 00CYKJICHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOr0 COJIEPKaAHUS,;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM 1€ATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c¢(OpPMHPOBAHHOCTh POCCUMCKOM IpakIaHCKON MACHTUUYHOCTH, MAaTPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoOny, YyBCTBA OTBETCTBEHHOCTH nepen PoauHON, ropaoctu 3a CBOW Kpail, CBOXO
Ponuny, cBOM S3bIK M KyJIBTYpY, IPOLIOE U HACTOSALEE MHOIOHALIMOHAJIbHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACIEOUI0O U NaMATHUKAM IPUPOABI,
JNOCTUKEHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJAJ POCCHICKMX YYEHBIX B CTAaHOBIIEHHE M Pa3BUTHE
OHMONOrnK, TOHUMAaHUs 3HaYeHHs OMOJIOTUY B TO3HAHUU 3aKOHOB MPUPO/BI, B )KU3HU YEIIOBEKA U
COBPEMEHHOI0 00IIECTBa;

uzeiiHas yoex1EHHOCTh, TOTOBHOCTD K CIY)KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUICKOr0 HapoAa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOT'0 TOBE/ICHNUS;

CMOCOOHOCTh OLIEHHWBATh CUTYAaI[MI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJa B IOCTPOEHUE YCTOMYMBOrO Oy yIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM pOJIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O MPUHATHS LEHHOCTENH CEMENHOW JKM3HU B COOTBETCTBUH C TPAJULUSAMH HApOI0B
Poccuu;



4) 3cTeTH4eCKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOUas 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOrO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIECTBEHHBIX OTHOILIEHUM;

MOHMMaHKE 3MOL[MOHAJILHOI'O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEeHHOCTH;

TFOTOBHOCTh K CAMOBBIPXKEHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMJICHHE INPOSIBISTH
KayecTBa TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHusi, (OPMUPOBAHUA  KYJbTYPbl 310POBbA U
IMOLHOHAJBHOIO 0J1ar0NMOJIyYHs:

IIOHMMaHUE U peann3anus 310poBOoro U 0e3onacHoro odpasa KU3HM (30pOBOE NMUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX TPAaBUI U HOPM, COATaHCHPOBAHHBIA PEXUM 3aHSATHA M OT/IBIXA,
perynspHas (Qu3ndecKkass aKTHUBHOCTb), OEpEXKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXHUECKOMY 3/10POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0€30macHOro
MOBEJIEHUS B CUTYAIUIX, YTPOXKAIOUIMX 3JOPOBBIO U )KU3HH JIIOJEH;

OCO3HAHUE TOCIENCTBUNA W HENpPUSTUS BPEAHBIX NMPUBHIUEK (YHOTpeOJIEHUS alKoroJs,
HapKOTHKOB, KypeHHsI);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPYA0I00ue;

TOTOBHOCTh K aKTUBHOM €A TENbHOCTH TEXHOJIOTHYECKOM U COLIMATbHOM HAMIPaBICHHOCTH,
CIOCOOHOCTh ~ MHMLIMMPOBATH, IJAHUPOBATH M  CAMOCTOSITENIbHO  BBINOJHATH  TaKyIO
JeSITeNIbHOCTD;

UHTEpEeC K pas3iu4HbIM chepaM NpodecCHOHATbHON JeATEIbHOCTH, YMEHUE COBEpLIATDH
OCO3HAaHHBIN BBIOOP OyIyIel Mpodeccuu U Peain30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BAHUIO HA MPOTSHKEHUU BCEH
KU3HH;

7) 3K0JIOrMYECKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKH 11eJIECO00pa3HOE OTHOLIEHUE K NMPUPO/E KaK UCTOUHUKY JKU3HHU Ha 3eMmile,
OCHOBE €€ CYILECTBOBAHHUS;

MOBBIIIEHWE YPOBHSI SKOJOTUYECKOW KYJIBTYPBI: MPUOOpPETEHUE OIbITa IUIAHHUPOBAHUS
MOCTYIIKOB U OIE€HKH X BO3MOXHBIX MOCIEICTBHH JIJI1 OKPY>KAIOIIEH CPEbI;

OCO3HAaHME TI00aTBHOT0 XapaKTepa SKOJOTHYECKUX TPOOJIEM U IMMyTEH UX PEIICHUS;

CMOCOOHOCTh HCIIOJIb30BaTh MPUOOPETaeMble MPH U3yYEHUU OMOJIOTHUHU 3HAHUS U YMEHUs
IpU PEUIeHUH MpOoOJIeM, CBSI3aHHBIX C PAlMOHAJBHBIM IPUPOJONOJIb30BAHUEM (COOIIOICHUE
IpaBUJ MOBEACHUS B IPHUPOJIE, HAMPABICHHBIX Ha COXPAHEHHE PAaBHOBECUS B JKOCHCTEMaX,
OXpaHy BHUJIOB, 9KOCHCTEM, OHOChephI);

aKTUBHOE HEMpHATHE ACWCTBUN, MPUHOCAIIMX BpEI OKpYyKarollell MpUpOIHOIl cpere,
YMEHHE MPOrHO3MPOBATh HEOIATOMPUATHBIE SKOJOTHYECKHUE MOCIESACTBUS MPEIIPHHIMAEMbIX
JEHCTBUI U IPEeIOTBpalIaTh UX;

HaJIMYue pPa3BUTOTO 3KOJOTMYECKOI'O MBIIUICHUS, AIKOJIOTMYECKOM KYJIbTYpbl, OIBITA
NEeSITEeIbHOCTH  OKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCI MMM B
MO3HABATEJIbHOM, KOMMYHUKATHBHONH W COIMAJIbHOW MpPaKTHKE, TOTOBHOCTH K YYacTHUIO B
MPAKTHYECKON JAEATEIIbHOCTH YKOJIOTUUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHMS:

C(OPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHST HAyKHM U OOIIECTBEHHOW TPAKTHKH, OCHOBAaHHOIO Ha JHAJOre KYIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr'0 MECTA B MOJMKYJIbTYPHOM MHUDE;



COBEPILIEHCTBOBAHHE S3bIKOBON M YUTATEIbCKON KYJIbTYPbI KaK CPEACTBA B3aUMOJEHCTBUS
MEX]1y JIIOJbMU U ITO3HAHUS MUDA;

[OHMMaHUE crnenu@UK OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poiu B (POpMUPOBAHHUU
paloOHAIbHOI0 HAYYHOI'O MBILUIEHUS, CO3/JaHUH LEJIOCTHOIO MPEACTAaBIEHUs 00 OKpYXKalolieM
MUpPE Kak O €IMHCTBE NpPHUPOJbI, YeJIoBeKa U O0OLIecTBa, B MO3HAHUM IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHNH Mpo0IeM COXpaHEHUs MPUPOJHOTO0 PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHMU JJIsl COBPEMEHHOM LMBMIM3ALMU: OOecTeyeHHs
HOBOTO YPOBHSI Pa3BUTHUSI MEAMLIMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pelaTh pecypcHble MPoOJIEMbl Pa3BUTHsI YEJIOBEUECTBA, TOMCKA IyTEH BBIXO/AA U3 INI00AIBHBIX
HKOJIOTMYECKUX MPOOJIEM U 00eCIIeueHNs nepexoja K YCTOHUMBOMY Pa3BUTHIO, PAIIHOHAIEHOMY
UCIIOJIb30BAaHUIO MIPHPOTHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTD B MOJY4YEHUHM OMOJIOTMYECKUX 3HAHUHM B LIENSIX MOBBIILIEHUS OOLIEH
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKLMOHAJIbHON
IpPaMOTHOCTH O0yuarouumxcs, GopMUPyeMOH P U3ydEeHUH OHOJIOTHH;

[IOHUMaHHME CYLIHOCTM METOAOB IIO3HAHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTM MCIIOJIb30BaTh IIOJydaeMble 3HAHMUA JUIs aHaJIU3a M OOBSICHEHMs SBJICHUH
OKPYXAIOIIEro MUpPa W IMPOUCXOMSIMX B HEM M3MEHEHHH, yMeHHe JenaTh O00OCHOBaHHbIE
3aKJIIOYEHUS] HAa OCHOBE HAyYHBIX (AKTOB M HMEIOIIUXCA JAaHHBIX C LENIbI0 MOJYyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUS Ui pelleHus
po0JieM B peajibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAayYHOM JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHUIO, K
aKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAHMM 1O OWOJOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOSHHUS y4eOHOro mpeamera «bUOIOTHs) BKIFOYAIOT:
3HaUMMble JUIE  (OPMUPOBAHUS MHUPOBO33PEHHS OOYUAIOMIMXCS  MEXKIUCIUIIITMHAPHbBIE
(MexnpeaMeTHbIe) O0IeHaYyYHbIE TOHATHU S, OTPAYKAIOIUE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienuPUKy METOA0B MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, YHEPIHs,
SIBJICHUE, TPOIECC, CUCTEeMa, HAay4YHbIH (DAKT, TPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, WCCIENOBaHUE, HAOIIOJEHUE, U3MEPEHUE, SKCIICPUMEHT M JPYIUX), YHUBEpCAJIbHBIC
ydeOHbIC JeHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00ECIECUNBAIOIIHEC
dhopMupoBaHUe (YHKIIMOHAIHHOW T'PAMOTHOCTH W COIMAJbHOM KOMIICTCHIIMH OOYYaroIIuXcs,
CIOCOOHOCTH 00 yYarnmxcs HCIIOJIb30BaTh OCBOCHHBIEC MEXIUCIUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS W YHUBEpCaJbHBbIC Y4cOHBIC ICHCTBUS B TO3HABATCIBHOM H
COLMAJIBHOM IIPAKTHUKE.

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBI CPEAHEro oO0miero oOpa3oBaHUs
JOJDKHBI OTPaXKaTh:

OBiaseHue yHMBepPCATbHBIMHM Y4e0HBIMM N03HABATEJbHBIMH [1€ICTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpOBATh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;



UCIIOJIb30BaTh IMPU OCBOEGHMM 3HAHMM NPHUEMBI JIOTMYECKOIO MBINUICHUS (aHaIM3a,
CHHTE3a, CpaBHEHUs, Kiaccuukanuu, OOOOILIEHMs), PACKPHIBATH CMBICI OHOJIOTHYECKUX
MOHATUH (BBIAEIATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATH CBSI3U C IPYTUMU MOHATUSAMHU);

ONpenensaTh LeNU JeATENbHOCTH, 3a/laBasl MapamMeTpbl M KPUTEPUH HX JIOCTHXKEHUS,
COOTHOCHUTH PEe3yJbTaThl I€ATEIbHOCTH C IOCTABIEHHBIMH LIEISIMU;

UCMOJb30BaTh OMOJIOTUYECKUE TOHATUS AN OOBSICHEHHs (PAKTOB U SBJICHUM >KUBOU
MIPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHBIE, JEAYKTUBHBIE, 110 aHAJIOTUN),
BBISIBIISITH 3aKOHOMEPHOCTU M MPOTHBOPEUHSI B PACCMAaTPHBAEMBIX SBJICHUSAX, (GOPMYyIHpOBATDH
BBIBOJIbI U 3aKJIIOY EHUS;

IPUMEHATh CXEMHO-MOJENIbHBIE CPEICTBA AJI IPECTABJICHUS CYILECTBEHHBIX CBS3EH U
OTHOILEHUI B M3y4aeMbIX OMOJOrMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUU Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh MJIaH PEIIEHHs MPOoOJIeMbl ¢ YUETOM aHaIM3a UMEIOLIMXCSl MaTepUalIbHbIX
Y HeMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHMBATh COOTBETCTBHE DPE3YJbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN 1EATEIbHOCTH;

KOOPJMHHMPOBATh M BBHINONHATH paboOTy B YCIOBHSX pPEAlIbHOr0, BHUPTYaJIBHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE IIPU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0BATENbCKHE TeHCTBHS:

BJIaJIETh HAaBBIKAMU Y4eOHO-MCCIIE0BATEIbCKOM U MPOEKTHOIN JeATeIbHOCTH, HaBbIKAMU
paszperieHust mpodjeM, CrocoOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOHMCKY METOJOB
peleHus MPaKTUYECKUX 3a1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B I03HAHMUS;

UCMOJb30BaTh Pa3IMYHbIE BHJIbI JIEATEIbHOCTH MO IOJTYYEHHIO HOBOI'O 3HAHHS, €ro
MHTEPIIPETALNH, TPeoOPa30BAHNI0 U MPUMEHEHHUIO B y4eOHBIX CHTYallUsX, B TOM YHUCIE NpPU
CO3JJaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(dopMHpOBaTh HAYYHBIN THUIl MBILIUIEHUS, BIAJETh HAYYHOH TEPMHUHOJIOIHEH, KIIIOUEBBIMU
MOHATUSIMU U METOAAMY;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/layd B OOPa30BATEIbHOW NEATEIbHOCTH U
XKU3HEHHBIX CUTYalUsX;

BBISBJISITh PUUMHHO-CIEICTBEHHbIE CBA3M W aKTyaJu3UpOBaTh 3ajady, BbIIBUraTh
TUNoTe3y €€ peleHus, HaXOOUTh apryMeHThl Ui Jl0Ka3aTelbCTBA CBOMX YTBEpPXKJEHUI,
3aJjaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh IIOJTYYEHHBIE B XOJ€ pEIIeHUS 3aJaud pe3yjbTaThl, KPUTHYECKU
OLICHMBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBMSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPHOOPETEHHBIN OIBIT;

OCYIIECTBJIAThH II€JIEHAIIPABIECHHBI MOMUCK IEpeHoca CPeICTB U CIOCO00B AEHCTBUS B
PO eCCHOHANIBHYIO Cpeny;

yMeTh IEPEHOCUTh 3HAHMS B IO3HABATEJIbHYIO U  IpPaKTUYECKyr objactu
KHU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE MJIEU, NpejaraTh OpPUTHHAJIbHBbIE MOAXOABl U pEIIEHHUS, CTaBUTh
poOJIeMbI U 3a71auu, JOMYyCKAIOIINE aIbTEePHATUBHBIC PELICHUSI.

3) padora ¢ uHpopManueii:

OPHEHTHPOBATHCA B Pa3IMYHBIX MCTOYHMKAX MHpopManuu (TekcTe yueOHOro mocoowus,
HAYYHO-TIONMYJISIPHON JIMTEpaType, OMOJOrMYECKUX CIOBApsAX M CIPABOYHHMKAX, KOMIBIOTEPHBIX



0a3ax maHHBIX, B VHTepHeTe), aHaIM3UpPOBAaTh MH(OPMALMIO DPA3IMYHBIX BUIOB U (HOpPM
MIPECTaBICHUSI, KPUTUUECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTS;

bopMynMpoBaTh 3anpoChl M MPUMEHATH pPA3IMYHBIE METOJbl NpPH IIOUCKE U OTOOpE
O6uonoruyeckoi MHGpopManuu, HeoOXOAUMOM AJIs BBINOJIHEHUs YUeOHBIX 3a7a4;

puoOpeTaTh OMNBIT MCMIOJIb30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O M CIIOJIb30BAHUS Pa3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (QopMy TMpencTaBieHUs] OHOJIOrHYECKOM
uHpopMaIuu (cxembl, rpaduKu, THarpaMMBbl, TAOJUIbI, PUCYHKU U IPYTOE);

UCIIOJIb30BAaTh HAYYHBIM SI3bIK B KauecTBE CpelNcTBAa IpHU paboTe ¢ OHUOIOTHYECKON
uHpOpPMaLe: MPUMEHATh XUMUYecKHe, (PU3NUYEeCKue W MaTeMaTHYeCKHe 3HAKW M CHMBOJIBI,
dopmynbl, abOpeBUaTypy, HOMEHKJIATYpPY, HCIONB30BaTh W MPEOOpPa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HATIATHOCTH;

BJAJCTh HaBBIKAMU pACHO3HABAHUS W 3alIUTHl HHQOpPManuu, WHPOPMAITMOHHON
0€30MacHOCTH JINYHOCTH.

OgiaieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU

1) o6menne:

OCYILECTBIIATH KOMMYHHKAILIUU BO BCeX c(epax KU3HHU, aKTUBHO Y4acTBOBAThH B JUAJIOre
WIN JTUCKYCCHM IO CYHIECTBY 0OCYyXKIaeMoil TeMmbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh
CY)KJIEHHsI OTHOCHUTEIIbHO BBINOJIHEHUS IIpeAsiaraeMoi 3ajlauyd, y4UTbIBaTh HMHTEPECHl U
COIJIACOBAaHHOCTb MO3ULIMH APYTUX YYACTHUKOB JUAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHbIE CpEIACTBA OOIIEHHUS, IMOHUMATh 3HAYEHHE COLUAIbHBIX
3HAKOB, PEJNOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3IMYHBIMM CHOCOOaMM OOIIEHHS W B3aUMOJEWUCTBHUSA, MOHUMATh HaMEpEeHUS
JPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH ¢dopme
(bopMyIHpOBaTH CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIOJNb30BAHMEM SI3BIKOBBIX
CpEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MIOHUMATh U MCIIOJNb30BAaTh IPEUMYIECTBA KOMAaHIHOW M MHAUBUAYAIbHON pabOTHI IpH
peleHny OMoJIOrMuecKoi npoodaemMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3auMoOIeIICTBYSI IPU PELIeHnH Y4eOHOH 3a/1a4H;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX AECHCTBHH C Yy4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJ]0ro 4JieHa KOJJIEKTUBA;

IPUHUMATh LE€JIM COBMECTHOM JeATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEeUCTBUS MO €€ JOCTHKEHMIO: COCTaBIATh IUIAH JAEHCTBHUM, pacrnpeneisTs poju C Yy4ETOM
MHEHUH Y4aCTHHKOB, 00CYX/IaTh pPe3yJIbTaTbl COBMECTHOW PabOTHI;

OLIEHMBATh KAYECTBO CBOEr'O BKJIA/Ja M KaXKJIOT0 YYaCTHHKA KOMAaHJIbl B OOLIMI pe3yJbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasaraTh HOBbIE IPOEKTHI, OLEHUBATh MJIEM C TMO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE TIIOBEJACHHE B Ppa3JIMYHBIX CUTYalUsAX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCATBLHBIMHI PeryJIATHBHBIMHU AeHCTBUSIMM:

1) camoopranu3anusi:

UCMOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUI BBIABICHHS MNpOOJIEM M MX pELIEHHUS B
KU3HEHHBIX U y4eOHBIX CUTYyallUsX;



BBIOMpATh HA OCHOBE OMOJIOrMYECKHUX 3HAHMM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSIX W MOCTYNKax MO OTHOLICHHIO K YXUBOHM MPUPOJE, CBOEMY 370POBBI0 U 30POBBIO
OKpY’KaIoIlUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh ITO3HABATENbHYIO JAESITEIbHOCTb, BBISBIATH HMPOOJIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIE 3a/layd B 0OOpa30BaTEIbHON JEATEIBHOCTH W
KU3HCHHBIX CUTYaIIHsIX;

CaMOCTOSITENIbHO COCTaBIISITh IJIaH PEUICHUs TPOOJIEMBI ¢ YIETOM HMEIOIINXCS PECypCoB,
COOCTBEHHBIX BO3MO)KHOCTEH M MPEAMOYTECHUH;

JlaBaTh OIIEHKY HOBBIM CHUTYaIIMsIM;

pacuMpsATh paMKH y4eOHOT O IpeIMeTa Ha OCHOBE JIMYHBIX ITPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €70, OpPaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBII OMBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBIIEHUIO IIMPOKON 3PYAULIMM B Pa3HbIX 00J1aCTAX
3HAaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) caMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHUBATbH
COOTBETCTBHE PE3YJIbTATOB LEJISIM;

BJIQJIETh HaBBIKAMHU MO3HABATENbHONM pedieKCUM KaK OCO3HAHHUS COBEpIIAEMBbIX JEHCTBHIM
¥ MBICTMTENBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBaHUIl, UCIOIb30BaTh MPUEMBI pedaexcun
JUISL OLIEHKH CUTYyalllH, BbIOOPa BEPHOI'O PEIICHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YJIbTATOB ACSITEIbHOCTH;

3) npunsiTHe ceds M APYrux:

NPUHUMATh ce0s, TOHUMAas CBOM HEJJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX MIPH aHATIN3€ PE3YIbTATOB ACSITEIbHOCTH;

MPU3HABATH CBOE MMPABO M MPaBO JPYTUX Ha OIMIHOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YeI0BEKa.

NPEAMETHBIE PE3YJIbTATDI

[TpenmeTHble pe3ynabTaThl ocBoeHUs nmporpaMMbel COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crenupuyeckue A yuedHoro npeamera «buosiorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JEeHCTBUH IO OCBOEHHUIO, HUHTEpIpEeTallMM M MpeoOpa3oBaHUI0 3HAHWUN, BUJBI
JeATeIbHOCTH O TOJYYEHUIO HOBOI'O 3HAHUS U NPUMEHEHHUIO 3HAHUIl B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKXe B peaJbHbIX MXHM3HEHHbIX CHUTYyallUsX, CBS3aHHBIX ¢ Ouosiorueil. B
nporpamMme NnpeiMeTHbIe pe3yIbTaThl HPEICTABICHBI 110 F01aM 00y4eHusl.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» e 10 knacce
JOJDKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJOIMH B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
Hay4YHOTO MUPOBO33PEHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAJIHLHON IPaMOTHOCTH Y€JI0BEKa JUISl peIlleHNs KU3HEHHBIX 3aa4;

YMEHHE PACKPbIBATh COJEp’KaHHuE OMOJIOTMYECKUX TEPMUHOB U MOHSITHUM: KU3Hb, KJIETKa,
opranusM, wmertabomu3M (0OOMEH BEImEeCTB W MPEBpallleHue DSHEPruM), TOMEeocTas
(camoperynsiusi), ypOBHEBas  OpraHu3allydsg JKUBBIX CHCTEM, CaMOBOCIpPOHM3BEJCHHE
(penponyKuusi), HaCIEACTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yYMEHHUE H3/arath OHOJOTMYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHas, MYTallMOHHAs,
LIEHTpaJbHasl JI0rMa MOJEKYJsipHOM Ouosnoruu), 3akonsl (I'. Mennensa, T. Moprana, H. U.



BaBunoBa) u yuenus (o LeHTpax MHOr00o0pa3us U IPOUCXOXKAEHUs KyJIbTYpHbIX pacteHuid H. U.
BasuiioBa), onpenensTh rpaHULbl KX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOAAMHU HAYYHOrO MO3HAHMs B OMOJIOruM: HaOJIOJEHUE U ONUCAaHUE
XKUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUI, OpraHus3aluss U MpPOBEACHUE OMOJIOrHYECKOro
9KCIEPUMEHTA, BBIIBUKEHUE THIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIY HCCIE1yeMbIMU
BEIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX pE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSITHMH,
TEOpHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBOABI HA OCHOBAHHMH IOJIyYEHHBIX PE3yJIbTaTOB;

YMEHME BBIAEIATH CYLIECTBEHHbBIE INPU3HAKU BHUPYCOB, KJIETOK IPOKAPHOT U JYKapHOT,
OJJHOKJIETOUHBIX U MHOT'OKJIETOUYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEUIECTB U
MIPEBPALIEHNs SHEPTUU B KIIETKE, (POTOCHHTE3a, MIACTHMUECKOTO M SHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OIIOJOTBOPEHUS, Pa3MHOXKEHUS, UHANBHUIYaIbHOTO Pa3BUTHS
opraHnsma (OHTOT€HE3);

YMEHHME NMPUMEHSATh MOJIyYEHHbIE 3HAHUS A1 OOBSICHEHMsI OMOJIOTMYECKUX ITPOLECCOB U
SBJICHUH, I IPUHATHS NPAKTHUECKUX PELICHNUH B MOBCEIHEBHON KHU3HU C LEJIbI0 00ecreyeHus
0€30I1aCHOCTH CBOET0 3/0pOBbSl U 370POBbS OKPYXKAIOUIMX JHOAEH, COOJIOAECHUS HOPM
IPaMOTHOI'O TIOBEAEHUS B OKpYyXKalolled NPUPOAHOH cpene, NMOHUMAaHHE HEOOXOAMMOCTH
UCII0JIb30BaHMs JOCTH)KEHUI COBPEMEHHOH OMOJIOrMM M OMOTEXHOJOTUH AJIsl pallMOHAJIBHOIO
IIPUPOJOIOJIb30BAHMS,

yMEHHUE pelaTh 3JIEeMEHTapHble TI'eHETHYEeCKHe 3aJadd Ha MOHO- M JUTHOpUAHOE
CKpEILMBaHUE, CLIEINIEHHOE HAcCJIe0BaHHE, COCTABIIATh CXEMbl MOHOIMOPHUAHOTO CKPEIMBAHUS
JUIS TIpeJICKa3aHUsl HacJe0BaHuUs IPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJHATH Ja00paTOpHble U MpaKTUYECKUue paboThl, COONMIONAaTh MpaBHia IpU
paboTte ¢ yueOHBIM U J1TabopaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUECKU OLEHWBATh U HHTEPHPETHPOBATh WHGOpPMAINI0 OHOIOTHYECKOro
CoZiepKaHUsl, BKJIOYAIOUIYIO0 IICEBJOHAYYHbIE 3HAHUSA W3 PA3IUYHBIX MCTOYHUKOB (CpelacTBa
MaccoBoi MH(OPMALNU, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), ’TUYECKHE ACTIEKThl COBPEMEHHBIX
UCCIJIEJIOBAHUN B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOT U H;

YMEHHE cO37aBaTb COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIEHHUs, 0000mas
OMONMOrMYecKyl0 HMH(POPMAIMI0 U3 HECKOJbKHX MCTOYHUKOB, TI'PAaMOTHO HCIOJIB30BAThH
MOHSTUHHBINA anmnapaT OMOJIOTUH.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHS ydeOHoro mnpeamera «buonorus» 6 11 Knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O Me€cTe M POJM OHMOJIOrMH B CUCTEME HAy4yHOrO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOH €CTEeCTBEHHO-HAayYHOW KapTUHBI MHUpa U
HaY4HOTO MMPOBO33PEHUS, O BKJIJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOroB B pa3BUTHE
O6uonoruu, GyHKIMOHAIBHON IPaMOTHOCTH YEIOBEKa JJIs peIleHHs AKU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COEpKaHUE OMOIOTMYECKUX TEPMUHOB U MOHATUN: BUM, TOITYJISALIHS,
reHO(OHJ, DJBONIOIUSA, ABWXKYIIUE CHIBl ((DaKTOphI) SBOJIONHMH, IPHUCIIOCOOJIEHHOCTh
OpPraHu3MoOB, BHA000pa30oBaHHE, DSKOJIOTMYECKUE (AKTOPBI, OSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLIeHTbI, LIENU MUTaHUsI, IKOJIOTnYecKas nupaMmuia, 6uoreoueHos, onocdepa;

yMEHHME u3laraTb OuosiorMyeckue TeopuH (dBomonuoHHas Teopus Y. JlapsuHna,
CHHTETHYECKasl TEOPHU S IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apobImeBoro cxoacTea K. M.
bapa, yepenoBaHus riaaBHbIX HampaBieHMM W nyTei sBomonuu A. H. Ceseproa, yueHus o
o6uocdepe B. 1. BepHanckoro), onpeaensTs rpaHULBI X IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BIaJIeTh METOAAMU HAayYHOTO MO3HAHUS B OMOJOTMH: HAOMIOJEHUE M ONKCAHUE
KHUBBIX CHCTEM, IPOIECCOB U SBICHWH, OpraHu3alus W MpOBeIeHHE OHOJIOrHYecKOro
OKCIEPUMEHTA, BBIIBUKEHUE THIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU



BEIUYMHAMH, OOBSCHEHUE IMOJYYEHHBIX pE3yJbTATOB, MCIOIB30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUI U 3aKOHOB, YMEHUE J€JIaTh BHIBOJII HA OCHOBAHUH MOJIYYCHHBIX PE3YJIHTATOB;

YMEHHUE BBIJICTSITh CYIIECTBEHHBIC TPU3HAKA CTPOCHUSI OMOJIOTMUYECKUX 00BEKTOB: BUOB,
MOMYJISIIMNA, TPOIYLIEHTOB, KOHCYMEHTOB, pEIyLl€HTOB, OHOreOlleHO30B M HOKOCHCTEM,
O0COOGHHOCTH  IPOLIECCOB:  HACJIEACTBEHHOW  H3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BHJ1I000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHu3MOB, JEWCTBUS SKOJOTHYECKHX (DaKTOpPOB Ha
OpPraHU3MBbI, IEPEHOCA BEMIECTB U TIOTOKA PHEPTUH B IKOCHCTEMAX, aHTPOII OTCHHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OWOTCOXMMHYECKHX ITUKIOB B
ounocdepe;

YMEHHE MPUMEHSThH MOJYyIeHHBIC 3HAHUS JUII OOBSICHEHHSI OMOJIOTHYECKUX TTPOIECCOB H
SIBJICHUM, JIJIS1 IPUHSATHUS TPAKTUYECKUX PEIICHUM B TTOBCEIHEBHOM JKU3HU C LIEIbI0 00ecreueHus
0€30IacHOCTH CBOETO 3/I0POBBbSI M 370POBbS OKPYXKAIOUIMX JIOACH, COOJIIOACHUS HOPM
IPaMOTHOTO TOBEACHUS B OKPYXKAIOUIEH NPUPOAHONW cpene, MOHUMAaHHE HEOOXOAMMOCTH
UCIIOJIb30BaHUS JOCTH>KEHUN COBpEMEHHOMU ouosoruu IS palMOHAIBHOTO
IPUPOIOIOIH30BAHHS,

YMEHHE pellaTh SJeMEHTapHble OHOJOrMYEecKHe 3a/ayd, COCTABIATh CXEMbl MepeHoca
BEIIECTB U DHEPTUH B HKOCHCTEMaXx (LIeNU MUTAHUS);

YMEHHE BBIIONHATH Ja0OpaTOpHbIE U MPAKTUYECKUEe padoThl, COOMIONATh MpaBuia MPHU
paboTe ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M WHTEPIPETHUPOBATH WH(OpPMAIUI0 OHUOIOTHYECKOTO
COZIep)KaHMsl, BKJIFOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS W3 Pa3JIMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOi WH(OpMaIuu, HAYYHO-TIONYJSAPHbIE MaTepHuaibl), paccMaTpuBaTh TJIOOAIBHBIE
9KOJIOTHYECKUE MTPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CcO37aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHbIE cooOleHus, 00001as
Ononornueckyro HMH(GOpPMANHUIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOIB30BATh
MOHSTUHHBIN annapaT OMOJIOrUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne (uugposbie)
HaunmeHoBaHue pa3/iesioB U Te€M NPOrPamMMbl Kontpoasusie | IIpakTuueckue
n/n Bcero oOpa3oBare/ibHbIE
padoThbI padoThbI
pecypchl
bu6mmoreka [JOK
1 b 2 0.5
VIOHOTIDE Kait Hayxa https://m.edso00.ru/7f41c292
9 W 1 bu6mmoreka [JOK
MBHIE CHOTEMBL I MX Opranusatint https://m.edso00.ru/7f41c292
. bu6mmoreka [JOK
3 X 8 1
MMHUYECKHI COCTAB U CTPOCHHUE KIETKU https://m.edsoo.ru/7f41c292
bu6moreka [JOK
4 K 6
FSHEACHTEIRHOCTD IACTIEN https://m.edso00.ru/7f41¢c292
5 PasmHokeHne u MHAUBUYyaTbHOE PA3BUTHE OPraHU3MOB 5 1 bubmorexa [JOK
AHBRAY P P https://m.edsoo.ru/7f41¢c292
bu6mmoreka [JOK
6 H 8 15
aCJICICTBEHHOCTh U U3BMEHUYMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
bubmioreka [IOK
7 C .0 0 4
eeKIus oprann3mMoB. OCHOBBI OMOTEXHOJIOT T httos://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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IMMOYPOYHOE INTAHUPOBAHHUE
10 «b» KJIACC

Ne

KoaunuecTBo uacos

Jlara

DJieKTPpOoHHbIEe HU(poBbIE

Tema ypoka KouTpoabubie | IlpakTuueckue oOpa3zoBaresibHbIE
n/n Bcero H3Yy4YCHUA
padoThI padoThI pecypcsl
02.09.2026 | buommoteka [JOK
1 buonorus B cucreme HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bI TO3HAHUS KUBOK ITPUPOJIBI. 09.09.2026
[Tpaktuueckas padora Ne 1 «Mcronp3oBaHue bubmumoreka [IOK
2 1 0.5
Pa3IMYHBIX METOAOB MIPH M3yYECHUH https://m.edso0.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY
3 buonornueckue cuCTEMBbI, IPOLIECCHI K KX 1 16.09.2026 | Bbubmmoreka [IOK
U3ydyceHue https://m.edsoo.ru/863e6564
XuMHYECKHI cocTaB KieTku. Boga u 23.09.2026 | bubamoreka [JOK
4 1
MHUHEpaJbHBIC COJIN https://m.edso0.ru/863e674e
5 Benku. CocTaB ¥ CTpoeHHEe OEIKOB 1 30.09.2026 | - bubmmoteia LIOK
' P https://m.edso0.ru/863e6b72
DepMeHTH — OHOJIOTHYECKUE KaTaIu3aTOPBI. 07.10.2026
JlabGopaTopHas pabora Ne 1 «M3yueHue bubmmoreka [IOK
6 . 1 0.5
KaTaJIUTHYECKOW aKTUBHOCTH )epMEHTOB (Ha https://m.edso0.ru/863e6b72
pUMepe aMUJIa3bl I KaTalla3bl))
- Vrnesonst. T 1 14.10.2026 | bubamoreka I[JOK
TJIeBOMBL. JIuTu b1
HIEBOA s https://m.eds00.ru/863e6870
21.10.2026 | bubmmoreka [IOK
8 H . ATD 1
YIVICHHOBBIC KHCTOTR! https://m.edsoo.ru/863e6d5c
9 Hcropus 1 METOABI U3YUYEHUS KIIETKH. 1 11.11.2026 | bubaumoreka [IOK
Knerounas teopust https://m.edsoo.ru/863e6e88
10 Kierka kak 1enocTHast )KUBasi CHCTEMA 1 18.11.2026



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
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CtpoeHue 3yKapuOTHYECKON KIIETKH. 25.11.2026
JlabGopaTopHas padora Ne 2 «M3yueHue bu6morexa [IOK
11 CTPOCHHUS KJIETOK PaCTEHUH, KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHUKpOIIperapaTax u uX OIMHCAHHUE)
12 OOMEH BEIECTB MIIM METa00IM3M 02122026 | - bubmorexa LIOK
https://m.edso0.ru/863e766¢
13 dotocunTe3. XEMOCUHTES 09.12.2026 | bubmorexa LIOK
https://m.edsoo.ru/863e7c98
14 Sepreruueckuii oGMer: 16.12.2026 | buommoreka [JOK
https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KIIETKH. J[eJIeHre KIICTKH. 23.12.2026
Murto3. JIlabopaTopras padora Ne 3
15 «Ha6J'IIOZ[€HI/IIZ MHIT)03a 15 KJIETKaX KOHYMKAa 0.5 bubmorexa HOK
https://m.edso0.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpernapaTax»
16 brocunTes 6enka. Peakius MaTpUIHOTO 30.12.2026 | bubmuoteka [IOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsiiust — GuocuHTe3 Genka 13012027 | - bubmuorexa 10K
https://m.edsoo.ru/863e796e
18 Hexiterounbie OpMBbI )KU3HH — BUPYCHI 20.01.2027 | - bubmotexa LIOK
https://m.edso0.ru/863e7540
27.01.2027 | Bbubmuorexa [JOK
19 dopMbl pa3MHOKEHHSI OPraHH3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos 03.02.2027 | bubmmoteka [JOK
https://m.edsoo0.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 05 10.02.2027 | bubmmoreka [IOK

OmnonotrBopenue. JlabopaTopHas pabora Ne 4

https://m.eds00.ru/863e81b6
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«3yuenune cTpoeHUs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»

22 VHanBuUIyaIbHOE Pa3BUTHE OPraHU3MOB 17.02.2021 |- bubmmotexa LIOK
https://m.edso0.ru/863e8436
93 I'eneTnka — HayKa O HaCJIEACTBEHHOCTH U 24.02.2027 | bubmmotexa LJOK
U3MEHUYNBOCTH https://m.edso0.ru/863e862
24 3aKOHOMEpPHOCTH HaClIeIOBaHUS TPU3HAKOB. 03.03.2027 | bubmmoteka [JOK
MoHOruOpuIHOE CKpEIIMBAHNUE https://m.eds00.ru/863e8878
25 JuruOpunHoe ckpelmmBanue. 3aKoH 10.03.2027 | bubmmoteka LIOK
HE3aBUCHMOTr0 HACJIC0BAHHS IIPH3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOe HacjIeI0BaHUE TTPU3HAKOB. 17.03.2027
JlabopaTopHas pabora Ne 5 «M3yueHue
26 pesynliTaTI())B M(]);)HOFI/I6pI/II[HOFO IZ 05 Bubmorexa LIOK
https://m.edsoo.ru/863e8c60
TUTHOPHUIHOTO CKPEIIUBAHUS Y APO30(UIIBI
Ha TOTOBBIX MUKpPOIIpEnapaTax»
I'enernka nosa. HacnenoBanue npu3HaKoB, 24.03.2027 | bubmumotexa [IOK
27
CILICTUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. HenacnencrBennas 07.04.2027
n3MeHYnBOCTh. JlabopaTopHast padorta Ne 6.
28 Nzyuenue Moz[H(bHKaiHOIfHoﬁ " 05 bubmiorexa LIOK
https://m.edsoo.ru/863e8efe
M3MEHYHBOCTH, IIOCTPOEHUE BapUALIMOHHOTO
psAlla ¥ BapUallMOHHON KPUBOW»
HacnencrBenHnas U3MEHUUBOCTD. 14.04.2027
29 JlabopaTopnas pabora Ne 7. « Ananu3 05 bubmmorexa [IOK
MyTalui y Apo30(uiIsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIperapaTax»
30 eHeTHKa GeoBeKa 21.04.2027 | bubauoteka [JOK
https://m.edsoo.ru/863e8d78
31 Pe3epBHbIii ypok. O00011IEHE 110 TEME 28.04.2027



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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((HaCJ'ICZ[CTBeHHOCTB U UBMEHYHUBOCTDH

OpPraHHu3MOBY»
39 Cenexuis KaK HayKa i TIpoIece 1 05.05.2027 | bubmmoteka [JOK
https://m.edso0.ru/863e9214
33 MeTobl U TOCTUIKEHHS CENIEKITUN PacTeHUM 1 12.05.2027 | bubmmoreka [JOK
Y )KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTrexHoorus Kak oTpacis MPOU3BOICTBA 1 19.05.2027 | Bubmmorexa [OK
https://m.eds00.ru/863e9336
35 OTtpaciu 6MOTEXHOIOTUU 1 26.05.2027
OBLIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME



https://m.edsoo.ru/863e9214
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MMPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBbHOUN ITPOTPAMMBI

10 KJIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

ChopMupOBaHHOCTh 3HAHHA O MECTE€ M POIM OWOJIIOTUH B CHCTEME
HAyYHOT'0 3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHNH COBPEMECHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MHpPAa U HAYYHOT'O MHPOBO33PECHHSI; O
BKJIQZIC POCCHUHCKHUX W 3apyOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruy; (YHKIMOHAIBLHOW T'PaMOTHOCTH 4YEJIOBEKA JJISl PELICHUs

JKN3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpPKAHHE OMOJIOTMYECKUX TEPMHHOB U
MOHSTHI: JXKU3HB, KJIETKA, OPraHu3M; MeTaboan3M (0OOMEH BEIIECTB H
MpEeBpaIllCHUE DHEPruu), TOMeocTa3 (camMoperyisnus), ypOBHEBas
OpraHu3alus KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE (PEIPOAYKIIUS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTbL, POCT U PA3BUTHUC

YMenue uznaraTth OMOJIOTHUECKHE TCOPUH (KJIETOYHAsI, XPOMOCOMHas,
myTtanuonHas), 3akoHbl (. Mennens, T. Moprana, H.J. BaBuiioBa) u
ydeHus (0 IEHTpax MHOrooOpasusi W MPOUCXOXKJCHUS KYJIbTYpPHBIX
pactenuit H.W. BaBunosa), onpenenste rpaHULbI KX TPUMEHUMOCTH K

KHUBBIM CHCTEMAM

YMeHue BrajeTh MeETOJaMH HAy4YHOTO IIO3HAHUS B OHOJIOTUU
(HabOmrofeHre W OIMUCaHUE XHUBBIX CHCTEM, IPOLECCOB M SIBIICHMIA,
OpraHu3anusi M MPOBEACHHE OHOJIOTMYECKOTO  JKCIEPUMEHTa,
BBIJIBUKCHUE  THUIIOTE3bl;  BBISBICHHE  3aBUCUMOCTH  MEXIY
UCCIIEAYEMbIMHM BEIMUMHAMU, O0BbCHEHHE MOJIyYEHHBIX PE3Y/IbTaTOB,
UCIOJIb30BAHHBIX HAy4YHBIX IIOHATUH, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BbIBOJbI HA OCHOBAHHWHU IMOJIYUYCHHBIX pe3ynLTaT0}3)

YMeHue BBIACHATh CYIISCTBEHHBIC NPU3HAKA BHPYCOB, KIIETOK
OPOKAPUOT ¥  JYKApUOT, OJHOKJICTOYHBIX M MHOT'OKJICTOYHBIX
OpPraHU3MOB;  OCOOEHHOCTH  MPOIIECCOB OOMEHa  BEIIEeCTB W
NPEBPAIICHUS SHEPrUM B KIETKe, (DOTOCHMHTE3a, IUIACTUYECKOrO H
SHEPreTHYecKoro  OoOMEHa,  XEMOCHMHTe3a, MHTO3a,  Meiio3a,
OINIOAOTBOPCHM, Pa3MHOXCHUA, WHIAWBUAYAJIbHOI'O pa3BUTUA

opraHusmMa (OHTOTEHE3)

VmMmenune IIPUMCHATH IMOJIYUYCHHBIC 3HaHUA JJIA 00BSICHEHHS
OMOJOrHYECKUX mpoueccoB 1 ﬂBHeHHﬁ, U MIPUHATUA TTPAKTHYICCKUX

pelieHuit B MOBCEIHEBHOM )XKU3HHU B LEIX obecredeHns 0e30MacHOCTH




CBOETO 3/I0POBbS U 3JI0POBbSI OKPYXKAIOIIUX JIFOJCH, COOTIOACHUS HOPM
TPaMOTHOTO TMOBEIEHUS B  OKPYXKAWOIIEW TMPUPOJHONU  CpEJIE;
[IOHMMAaHHE He00XOIMMOCTH HCIIOIb30BaHUSA JOCTHOKEHHIH
COBPEMEHHOW OHOJIOTMM H OWOTEXHOJOTHMH JUIS PpalldOHAJIBHOIO

MPUPOAOI OIH30BAHUS

YmMmenue peiiaTth J3JIEMCHTAPHBIC T'CHCTHYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/I,Z[HO€ CKpCIIMBAHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIATDH
CXCMBI MOHOFI/I6pI/II[HOI‘O CKpCIIMBaHUMA I NpCaAcKasaHus

HACJICI0OBaHUs IPU3HAKOB y OPTraHU3MOB

YMeHHe BBINONHATH JIAOOpAaTOpPHBIE M MPAKTHYECKHE PabOoTHI,
coOmomaTh TpaBuiaa mpu pabore ¢ yd4eOHBIM M JaOOpPaTOPHBIM

o0opyaoBaHUEM

YMeHue KpUTHYECKH OIEHHBATh M HMHTEPHIPETUPOBATH HMHQPOPMAIUIO
OHMOJIOrMYeCKOro COAEPKaHUs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3nu4HbIX HcTouHUKOB (CMU, HaydHO-TIONMYyIIpHBIE MaTepUabl);
JTHYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBaHUI B OuoiOruw,

MEIUIINHE, OMOTEXHOIOIUU

10

YMeHue co3iaBaTh COOCTBEHHBIC MMUCHbMEHHBIC U YCTHBIE COOOIICHMUS,

000011ast Ouonornueckyo HHGOpPMAIKI0 U3 HECKOJIBKUX MCTOYHUKOB,

rPaMOTHO UCMOJIL30BaTh MOHATUMHBIN armapaT OMOJOTUU

INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKaHUsI
1 buonorus kak Hayka
11 buonoruss — Hayka o »xuBOH mnpupone. Ponb Ouomnorun B (QOpMHUpOBaHUU
' COBpPEMEHHON Hay4HOH KapTUHBI MUpa. CucTtemMa OMOIOrHYECKUX HAyK
MeTonpl MO3HaHUS >KUBOM HPUPOAbI (HAOIIOIEHUE, IKCIEPUMEHT, ONHCAHUE,
1.2 U3MepeHue, Kiaccupukanus, MOAECIUPOBAaHUE, CTaTUCTUYecKas o0paboTka
JTAHHBIX )
2 KuBble cucTemMbl U UX OpraHu3anus
21 JKuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHuss Ouosnoruu. CBOMCTBa
' OuocucTeM U UX pasHOOOpa3ue
99 YpoBHU oOpraHu3anuu OHOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH,
' OpraHH3MeHHbIH, MOMYJISIIMOHHO0-BU0BOH, SKOCUCTEMHBIN, ONOCEpHBIi
3 XUMHYECKHUI COCTaB U CTPOEHUE KIETKH
3.1 XUMHYECKMH COCTaB KJIETKHM. XHMHUYECKHE DJJIEMEHThI: MAaKpO3JIEMEHTHI,




MHUKPO3JICMCHTHI. Bona wu MUHCPAJIbHBIC BCIICCTBA. CDYHKHI/II/I BOOBI H

MHUHEpaJbHBIX BEIIECTB B KieTke. [Toaaep:kanue ocMOTHYECKOro OanaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumble W 3aMeHUMBIE aAMUHOKHMCIOTBI. AMMHOKHCIOTHBIA COCTaB.
YpOBHU CTPYKTYphl OEIKOBON MOJEKYJbI (IepBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpTHUYHAs CTPYKTypa). XHMHUEcKHe cBolcTBa OenkoB. buonoruueckue
(byHKIUHU OEIKOB.

depMeHTHl — OHMonoruyeckue kataauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
HeHTp, cyoOcrpatHas crenuduuHocts. KodepmenTtsl. Burtammuel. Otnuuuns

(bCpMCHTOB OT HCOPraHNYCCKUX KaTaJIn3aTOpPOB

3.3

YrneBonbl: MOHOCaxapuabl (TJII0K03a, pubo3a M J1€30KCHpuO03a), Aucaxapuibl
(caxapoza, JakTo3a) M HoOJMcaxapuibl (Kpaxmana, TJIHMKOI€H, IEJII0JI03a).
buonornueckue GpyHKIMM YIIIEBOIOB.

Jlunuael:  Tpurimuepuasl, — crepouabl,  pocomunuasl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buomornueckne ¢ynknuun aunuaoB. CpaBHEHUE

YrijieBoaos, 0OEJIKOB U JIMIIMA0B KaK UCTOYHHUKOB SHEPIruun

3.4

Hyxneunoseie kucnotsl: JIHK u PHK. Hykieotuasl — MOHOMEpBI HYKJIEHHOBBIX
kucnoT. Crpoenne u ¢ynknun JIHK. Crpoenne u ¢ynkumun PHK. ATO:

CTpoeHue U QYHKIIUU

3.5

Hutomorus — Hayka o kiierke. Kiierounas teopus. MeTonsl n3ydeHus: KIETOK

3.6

Knerka xak nenocrtHast xuBas cucrema. OOIue MpU3HAKU KIETOK: 3aMKHYTas
HapyxHasg MeMOpaHa, moisiekynsl JIHK kak renermueckuil ammapar, cHUCTEMa

cuHTe3a Oenka

3.7

Tunsl KJIETOK: dyKapuoOTHUecKast U nmpokapuoTrueckas. OcoOEHHOCTH CTPOEHUS
npoKapuoTudyeckod  kimeTkd. Kiertounas crenka Oaktepuil. CtpoeHue
JYKapUOTUUYECKOW KJIETKH. OCHOBHBIE OTJIMYUSL PACTUTEINBHOW, YXKUBOTHOM U

rpUOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsi CTEHKA, TIJIMKOKAJIMKC, HX
¢dbynaknuu. [Tnasmatrnueckas memOpaHa, e€ coiicTBa u pynkuuu. [{utonnaszma u eé
opranonnbl. OgHOMEMOpaHHBIE OPraHOWIBl KJIETKU: HIOIMJIa3MaTU4ecKas CETh
(BIC), ammapat T'onbaxu, 1u3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBI KIIETKHU:
MHUTOXOHJPHUHU, MiacTUAbl. I[IpoucxokJieHne MUTOXOHJpPUWA W TmacTul. Bujsl
wiactua. HememOpaHHble OpraHoujibl KJIETKU: PHUOOCOMBI, KIETOUHBIM LEHT,

PECHUYKHU, KTYTHKH. qDYHKIII/II/I OpPraHorn 0B KJICTKH. Bxmrouenns

3.9

SAnpo — perynsaTopHblii TeHTp kieTku. CTpoeHue sipa: siiepHas 000J0dYKa,

KapHoIja3mMa, XpOMaTHH, AAPbIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJIICTKEC
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OO6meH BemecTB, WM MeTaboaM3M. AcCUMHIALUA (IJIaCTUYECKUi OOMEH) U
JUCCUMUJIIALMS (3HEpreTnyeckuii oOMeH) — JB€ CTOPOHBI €IMHOrOo Ipolecca
merabonu3ma. Tunbl oOMeHa BeliecTB: aBTOTPO(HBINA U rerepoTpodHsblii. Pomb

(hepMeHTOB B 0OOMEHE BEIIECTB U NMPEeBpaIlleHuU SHEPTUH B KIIETKE

4.2

®dotocunTe3. CBeToBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu doTocuHTE3A.
OddextuBHOCTE (hoTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3a MJIsl KU3HU Ha 3emie.
Bnusane YCJ'IOBI/Iﬁ Cpe€abl Ha (I)OTOCI/IHTGS A CHOCOOBI IIOBBIIIEHHUSA €ro
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUU.

XemocHuHTe3. XEMOCHHTE3UpyIoNMe OakTepuu. 3HAuCHHE XEMOCHUHTE3a IS

JKA3HU HA 3eMite

4.3

9HepreTI/I‘leCKI/Iﬁ OOMEH B KIIETKE. Pacmennenue BCIICCTB, BBIACICHHUC U
AKKYMYJIMPOBAHHUEC OHCPruld B KIICTKC. Oransl OHEPreTUICCKOro oOMeHa.
I'mukonus. Bpo;erI/Ie n €ro BHIBI. Kncnopoz(Hoe OKHUCJICHHUC, NI KJICTOYHOC

npixanue. DPPEeKTUBHOCTh FIHEPreTHY eCKOro oOMeHa

4.4

Peakuu matpuuHoro cuntesa. ['enernueckas napopmanus u JJTHK. Peanmuzanus
FeHETHYEeCKOW HMH(pOpMAllMM B KJICTKE. [ €HETHYeCKHi KOJ M €ro CBOMCTBA.
Tpanckpunmus — matpuunblii cuate3 PHK. Tpancnsaius — OuocuHTe3 Oenka.

KomupoBanue amuHokuciot. Pons pubocom B OnocuHTese Oenka

4.5

Hexnetounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpbitus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOEHHS M IKHU3HEAEATEIbHOCTH BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >XMBOTHBIX M YEJIOBEKa, BBI3HIBACMbIC
Bupycamu. Bupyc nmmynoznedurnura yenoseka (BUY) — Bo36ymurens CITN/a.

[IpodunakTika pacpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

PasmHoxeHue u HUHAUBUAYAJIbHOC Pa3BUTHEC OPraHU3MOB

5.1

KieTouHbIii NWMKJ, WU SKU3HEHHBIM HUKI KIeTKu. MHTepdaza W MHTO3.
[Iporiecchl, mpoTekatomue B uHTEp(daze. Perumkarmus — peaknus MaTpHIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIIL.
JIMnIouaHbIA W TaIUIOMJHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XpOMaTHUJIBL.
[{uTomoruuyeckue OCHOBBI PAa3MHOKEHUSI M HWHIUBUAYAJIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenue xierkm — wmuto3. Cragum muto3a. [Ipoueccel, mpoucxondiue Ha

Pa3HBIX CTaAUAX MHUTO34. buonorumyeckuii CMBEICI MUTO3a

5.2

@opMBl pa3MHOXKEHHUS OpPraHu3MOB: Oecroyioe W mojioBoe. Buubl Oecrionoro
pa3MHOXKEHUS: JIeJIEHUE HaJIBO€, IMOYKOBAHME OJHO- WU MHOIOKJIETOUYHBIX,
ciopoodpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHu3MoOB, €ro 3HAaUCHUC AJI CCJICKIUN




5.3

[TonoBoe pasMHOKEHHUE, €T0 OTINYHS OT OeCroIoro.
Meiio3. Craguu wmeioza. Ilporecchl, MpouCXOsillMe Ha CTaguix Meiosa.
IToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buonoruueckuit cMbIiC U

3HaYeHuEe Melio3a

5.4

["ameTorenes — mpoiecc 00pa3oBaHUsI MOJOBBIX KJIETOK Yy KUBOTHBIX. [losoBBIE
JKEJIEe3bl: CEMCHHHUKU M SSMYHUKH. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KIETOK —
ramer (CrepMaTo30u, SHUIEKIIeTKa) — cliepMaTorene3 u oorenes. OcoOeHHOCTH

CTpOEHHUS ANLIEKJIETOK U criepMaTo3onioB. OmnonorBopenue. [laprenorenes

5.5

WuauBuayanbHoe  pa3BUTHE  (OHTOreHe3).  OMOpHOHAJbHOE  pa3BUTHE
(aMOpuorenes). Drarnbl SMOPHOHATIBHOTO Pa3BUTUS Y MO3BOHOYHBIX JKUBOTHBIX:
npo0ieHue, racTpyiauus, opraHoreses. IloctamOpuoHanbHoe pasButue. Tumbl
MOCTAMOPHOHAIBHOTO PAa3BUTHUSA: TMPAMOE, HENnpsMoe (JMUnHO4YHOe). BriusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
ypOJICTBa.

Poct u pasButue pactennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHUE CEMEHHU,

CTalun pa3sBUTHUA

HaCJ'IeI[CTBeHHOCTI) U U3SMCHYUBOCTL OpPraHn3MOB

6.1

IIpeamer u 3amaun reHeTUKd. VcTopus pa3sBUTUs TeHETUKU. Bknaa poccuiickux
U 3apyOSKHBIX YYEHBIX B pPa3BUTHE TEHETUKU. MeToapl TEHETHKHU
(ruOpuaoIOru4ecKuit, LIUTOT€H ETUYECKUH, MOJIEKYJISIPHO -T €HETUYECKUM ).
OcHOBHBIE T€HETUYECKHE TOHATHS. [ eHeThuueckass CHMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpellUBaHUI

6.2

3aKOHOMEPHOCTH HACIEAOBAHMS IPU3HAKOB, yCTaHOBJIEHHble I'. MeHnenem.
MoHorubpuaHoe CKpelyBaHue. 3aKOH €IMHOO0Opa3usi THOPHIOB IIEPBOTO
nokosjeHus. I[IpaBuio JOMHUHMpPOBaHUS. 3aKOH pacCILEIUIEHHUs IPU3HAKOB.
I'mnoresa uncrorel ramer. I1oHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpelBaHue. 3aKOH HE3aBUCHMOIO HACIEIOBAHUS IPU3HAKOB.
[{uToreneTnueckre OCHOBBI AUTMOPUIHOIO CKpPELIMBaHUA. AHaluM3Upylollee
CKpelluBaHue.  lcrnonp3oBaHME — AHAIM3UPYIOLIErO  CKpeUMBaHUSA Ul

OIMPCACIICHHUA I'CHOTHUIIA ocobu

6.3

CuenienHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana mno cuemjieHHOMY
HACIEOBAaHUI0 TeHOoB. HapymieHue cuemieHus T€HOB B PE3ysbTaTe
KPOCCHHTOBEpa. XPOMOCOMHAasi TeOpusi HAaCJIeJCTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpeneNeHue mosa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. I'omorameTHnsie H TeTepOraMEeTHbIC OpPraHu3MBI. HaCJIeI[OBaHI/Ie

IMPU3HAKOB, CHCIIJICHHBIX C ITOJOM

6.4

N3MeHUYnBOCTS. BI/IIILI U3MCHYUBOCTHU: HCHACJICACTBCHHAsA M HACJIICACTBCHHA.




Pons  cpeapl B HEHACHENCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEpHUCTHKA
MOIU(PHUKAIIMOHHON M3MEHYMBOCTH. BapuanMoHHBIA psAAg W BapHallMOHHAS
kpuBas. Hopma peakiuu mnpuszHaka. KonuuecTBeHHbIE U KadyeCTBEHHbIC

NPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAITMOHHON H3MEHYHBOCTH

6.5

Hacneﬂ CTBCHHAas, MHJIMW TCHOTHIINYCCKAas, HU3MCHUYHMBOCTD. Komb6unatusHas

OCHOBa KOMOWHATHBHOM

M3MEHYMBOCTb. Melo3 U TO0JIOBOM Tporece
U3MEHYHMBOCTH. MyTallMoOHHass M3MEHYUBOCTh. Kraccudukamms MyTammii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MPUYMHBI MyTauuid. MyTareHHbIe
(axTopsl. 3aKOH TOMOJIOTHUECKUX PS/IOB B HacleICTBEHHOH n3meHnunBocty H.U.

Basuiiosa

6.6

I'enetnka udenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl T'€HETUKH
4eIoBEKa: T'€HEaIOTUYECKHI, OJIM3HELIOBBIN, LIUTOT CHETUICCKUM,
OMOXMMHUYECKUH, MOJIEKYJsIpHO-TeHeTuueckuil. COBpeMEHHOE oOmpeereHue
FEHOTHIIA: TOJIHOTEHOMHOE CEKBEHMPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YUCIE C
nomotipio [IIP-anamm3a. HacnmencTtBenHbie 3a00j€BaHHUS YEIIOBEKA: T'CHHBIC
0ome3Hu, OO0JIE3HH C HACIEACTBEHHON MPEapacnoiokKeHHOCThIO, XPOMOCOMHBIE
6oneznn. ComMaTHYEeCKME M TEHEPAaTUBHBbIC MYTaluH. [IpUHIMIBI 370pOBOTO
o0pa3a JKM3HU, JMarHOCTHKH, TMPOQUIAKTUKH M JICUCHHUS T'CHETHYCCKUX
0ose3Hel. MenrKO-TeHETHYeCKOEe KOHCYJIbTHPOBAHHUE. 3HAUYCHUE MEIUIIMHCKON

TCHCTHUKHA B IIPCAOTBPAICHHUU WU JICUCHUH I'CHCTUYCCKUX 3a00J1€BaHM YEITOBEKA

Cenekuusi opraan3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Ceneknusi Kak Hayka M Tporecc. 3apoKICHHE CEJIEKIIMU W JOMECTUKAIUS.
VYyenne H.M. BaBunoBa 0 1eEHTpax TMPOUCXOXKACHUS ¥ MHOro00pasus
KYJIbTYPHBIX pacTeHUH. LleHTphl MpOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT,

mopo/jia, mirTaMmm

7.2

CoBpeMeHHbIE METOAbI ceyeKIMHU. MaccoBbli M MHAMBUAYaIbHBI OTOOpHI B
CEeJIEKLIMU pacTeHuil U XKuBOTHBIX. OleHka 3kcTepbepa. biauskopoacTBeHHOE
cKpemuBanue — uHOpuAWHr. Yncras muaus. CKpelnMBaHUE YHCTHIX JUHUMH.
I'eteposuc, wim rubpugHas cuna. HepoacTBeHHOE CKpelMBaHUe — ayTOPUIUHT.
OtnanénHass tuOpuausanus W e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
NOJIyYEHUE MOJUIIOUI0B. JlOCTHXKEHUSI CeNeKUUH pacTeHUM, >XKUBOTHBIX H

MUKPOOPraHU3MOB

7.3

buorexHosorust kKak oOTpacib MOPOU3BOACTBA. ['€HHas HWHXKEHepHus. DTambl
co3nanus pekomOmHantHOM JIHK u TpaHcreHHBIX opraHu3MoB. KieTouHas
uHxeHepus. Knerounble  KyJbTyphl. MHKpPOKJIOHAIBHOE  Pa3MHOXKEHUE
pactennii. KiloHMpOBaHME BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. OKOJIOTHYECKHME U dTHueckue npoOiembl. 'MO — renermuecku

MOAM(PUIINPOBAHHBIE OPraHU3MBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOT'O

MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap.; [lox penakuueit

[Taceunuka B.B. Akunonepnoe o6mectso «M3narensctBo «IIpocsemienuey

METOAUYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

MeTtonuueckoe nocodue k npeametHon munHuun "Jluaus xu3an" 10-11 knaccsl 6a30BbIN

yYpOBEHb

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

https:/resh.ru

MATEPHUAJIBHO — TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOT'O

MPOLIECCA

IIepeuenn

Omnucanue odecreueHnus

OKpaHHO-3BYKOBbIE

noco6us (uuppoBsIe)

Hanuuue MequitHpIX MaTepraioB MO MOJHOMY Kypcy Onosoruu,
POIII

Texuuueckue cpeacTBa

ooyuenus (cpenctBa KT)

HoyTt0yk, nHTepakTHUBHAs JOCKa

Hudpossie u
JJIEKTPOHHBIE

o0Opa3oBaTeIbHbIE

pecypcsl

Ha6op anekTponHbix npesentanuii, POIL, ennnas komaekus
U (POBBIX PECYPCOB.
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