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IMMOACHUTEJIBHAS 3AIIMCKA
PaGouas nporpamma mo Ouonoruu mnsa y4ammxcs 10 kimacca paspaboraHa Ha
OCHOBaHUU HOPMATUBHBIX JOKYMEHTOB:

®enepanpHoro 3akona «O6 obpazoBanuu B Poccuiickoit deneparnum» oT
29.12.2012 Ne 273-®3 (c u3BMEHEHUSIMU U JOTOJHEHUSIMU );
-IIpukaza MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoii denepanun ot 12
aBrycra 2022r. No 732 «O BHeceHUM uU3MEHEHHI B @enepalbHbIN
rOCyJapCTBEHHBII 00pa30BaTeNbHBI CTAaHAAPT CPEIHEr0 OOLIEro 00pa3oBaHMs,
YTBEPKIEHHOT O MpUKa3oM MuHucrepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 17.mas 2012r No 413;
-IIpukaza MunucrepcrBa mnpocsemeHust PO or 22.03.2021 Ne 115 «O6
YTBEPKICHUU [opsika opraHu3aliid U OCYIECTBIEHUSI 00pa30BaTEIbLHOM
NEATeNPHOCTH 10  OCHOBHBIM  O0pa3oBaTeNbHBIM  MporpamMmam  —
o0Opa3oBaTelbHBIM MPOrpaMMaM HAYaJbHOTO OOIIEr0, OCHOBHOIO OOILEro H
CpeaHero oo1ero oopa3oBaHUsD)
- llpukaza MunncrepctBa npocsemenuss PO or 05.12.2022 Ne 1053 «O
BHECEHNH U3MEHEHM B IlopAgok  oOpraHMsanum W OCYIIECTBIICHUS
o0pa3oBaTENbHOU JAESITEIbHOCTH [0 OCHOBHBIM OOPa30BaTEIbHBIM MPOrpaMMam
— 00pa3oBaTeyIbHBIM MPOrpaMMaM HadyaJIbHOTO OOIIEro, OCHOBHOTO OONIEro u
cpemHero o0mero 00pa3oBaHMs, YTBEPKICHHOT'O MpUKazoM MuUHHCTEpPCTBA
npocenieHus PO ot 22.03.2021 Ne 115»;
- denepanbHOl  00pazoBaTEIbHON MPOrpaMMbl CpeTHETO 001Iero 00pa3oBaHuUs
(YTBepxkaena npukazom Munnpocseuiennsi Poccuu ot 18.05.2023 ox Ne 371);
- Ilpukaza MunucrepcTBa 00pa3zoBanus u Hayku Poccuiickoit denepaiuu ot
23 nexabps 2020 r. Ne 766 «O BHeceHuU U3MEHEHU B (hefepanbHbIil epeueHb
y4E€OHHMKOB, JOIMYIIEHHBIX K HCIOJIb30BAHUIO OpU peann3aluyd UMEIOLUX
rOCYy/IapCTBEHHYIO aKKpEIUTalri0 00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO
00111eT0, OCHOBHOTO OOIIIET0, CPEAHETO 0011Iero 0opazoBanus, cHOPMUPOBAHHBIIHI
npukazoM MunucrepctBa npocsenieHus Poccuiickoit denepanuu ot28aexadps
2018r. Ne 345y;
-Canutapupie npaBwia u HopMmbl CanlluH 1.2.3685-21 «I'uruennueckue
HOPMAaTUBbl U TpeOoBaHug K oOecriedyeHuto 0e30MacHOCTH W (WJIH)
O0e3BpeqHOCTH Ui 4YelloBeka  (PAKTOpoB  OOWUTaHUS»  YTBEPKACHHBIX
MIOCTAHOBJIEHUEM [ JTaBHOTO TOCYIapCTBEHHOI'O CaHUTApHOro Bpaua P® ot
29.01.2021 Ne2 (nanee-CanlluH 1.2.3685-21).
- Vcraa MAOY Tanenkas COIII ;
- OOIT COO MAOY Taneuxkas COIII
- Pabouas nporpamma cocTtaBieHa ¢ y4eToM IporpaMmbl Bocnutanus MAOY
«Taneukas COIL»
- Monyib «IIIKOTBHBIN ypok».



IIpu pa3paGoTke mporpamMMmbl MO OMOJIOTHM TEOPETUYECKYIO OCHOBY IS
OIpEAENICHHUs] MOAXO0I0B K (DOPMUPOBAHUIO COAEPKAHMUS y4E€OHOro MpeaMeTa
«buonorus» cocraBumm: KoHuenryaineHsle nonoxkeHns PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH ILI€JIeH, COIEepXaHUs, pe3yJbTaTOB OOy4YeHHs U
TpeOOBaHU K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX IIENISIX
Y TNpPUHIMNAX, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmero oOpaszoBanusi B Poccuiickort demeparuu, a TakKe TIOJIOKEHUS O
cnenuduke Ouonoruv, €€ 3HAYEHWH B TMO3HAHUU SKUBOW MPUPOABI U
obecrieueHuu CYIIECTBOBAaHHUS YeoBeueckoro oomectBa. CoraacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIpe/ieJIeHbl OCHOBHBIE (DYHKIIMM MPOTrpaMMbl MO OHOIOTUU U €€

CTPYKTYDA.

[Iporpamma 1o Ouonorun Aa€T MpeAcTaBIeHUE O Melsix, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAaHUS M Pa3BUTHUA OOYYAIOMIMXCSA CpPEACTBAMH
yueOHoro mpeamera «buonmorusi», omnpenenasier o00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pacnpeleieHue Mo pasaesaM U TeMawm,
PEKOMEHAYEMYIO TIOCIIEIOBATENbHOCTh U3YYEHUSI YUYEOHOI0 MaTepuajia ¢ y4ETOM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 00pa30BaTEIbHOTO
Mpoiiecca, BO3pAaCTHBIX 0COOEHHOCTEN 00yUJaroIIuXCsl.

B nporpamMe mo OuoiorMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEIMETHBIM pe3yibTaTam
oOydyeHuss B (OPMHUPOBAHUM OCHOBHBIX BHUIOB y4€OHO-TIO3HABATEIHHOM
NeSITeNbHOCTH/YIeOHBIX JCHCTBUN OOYYaIOMIUXCS IO OCBOCHHUIO COJICPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHUS.

B nporpamme o 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHB) peaii30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HW3y4eHUW OuoNoruM, Ojarojaps 4emMy B Heu
IPOCMATPUBAETCS  HANPABIEHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMHUpPOBAaHMEM  E€CTECTBEHHO-HAy4HOrO  MHUPOBO33pPEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOT0 MBILIICHHS, IPEICTABICHUNA O 3JI0POBOM
o0Opa3e XKM3HM M OCEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPHUPOIHON cpere.
[ToaToMy Hapsiy ¢ U3ydeHHEM OOIIeOMOIOTMYECKUX TEOPHUH, a TakKe 3HAHUU O
CTPOEHHUH >KUBBIX CUCTEM Pa3HOr0 PaHra U CYHUIHOCTHM OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH YEICHO BHUMAHHE HCIOJIH30BAHHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEJHEBHOM KU3HU JJI PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4Yucie: NpOQUIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUM YEIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKHU
1enecooOpa3Horo MOBEAEHUS B OKPYXKAIOIIEd MNPUPOJHOM cpele, aHalu3a
BIIMSIHHSI XO3SIICTBEHHOM JIEATENHHOCTH YeJOBEKa Ha COCTOSHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIAIHON HANpPaBIEHHOCTH



yueOHoro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO OOecreYeHUs
YCIIOBUM ISl pEellIEHUs] OJJHOW M3 aKTyaJbHBIX 3a]1a4 IIKOJIBHOTO OMOJIOTHYECKOro
oOpa3oBaHus, KOTOpas mpeamnonaraeT (GOpMHpOBaHHE Yy  OOydaromMXxcs
CHOCOOHOCTH aJalTHPOBATbCS K HW3MEHEHUSM JUHAMHYHO pa3BUBAIOILEIOCs
COBPEMEHHOTO MHUpA.

Bbuonorus Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUS 3aHUMAeT Ba)XKHOE
mecto. OHa obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOIIUXCS TMPEACTABICHHUN O
HayYHOW KapTWHE MUpA, pacHIMpsieT U 0000IaeT 3HAaHUSA O KUBOW mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  NOJsi:  TIO3HAHMS  3aKOHOB  KUBOW  MPUPOABI,  (OPMUPOBAHUS
(yHKIIMOHAIBHON TPaMOTHOCTH, HaBBIKOB 30pOBOr0 M Oe3omacHoro obpasza
KHU3HHU, SKOJIOTMYECKOT0 MBIIIJICHHS, IIEHHOCTHOT'O OTHOIICHUS K )KHUBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a/Jady  CpelHero  odmero  oOpa3oBaHMs,  COLHMAIU3ALUU
oOyuarouxcs. M3ydenune 6uonoruu o0ecrieurBaeT yCIOBUs sl (POPMHUPOBAHHUS
WHTEIUICKTYadbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIbTYpPBI, CIIOCOOCTBYET MHTErpalli OMOJOTMYECKUX 3HAHUU C
MPEICTaBICHUAMH U3 IPYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHble MONOXKEHHUS O NMpeAHA3HAUYEHUU Y4EOHOro mpeamera
«buonorus» CcoCTaBUIM OCHOBY Ui ONpEACNICHUS TOAXOAOB K OTOOpY W
CTPYKTYPUPOBAaHHUIO €r0 COJAEp)KaHHWs, MPEJICTAaBJICHHOIO B MporpamMme IO
Ouomorumu.

Ot60p conepxkanus ydeOHOro npeamera «buomnorus» Ha 06a30BOM YpPOBHE
OCYILECTBIEH C MO3MLMHA KyJIbTypOCOOOPAa3HOrO MOJX0/Aa, B COOTBETCTBUU C
KOTOpPBIM OOy4aroluecss AODKHBI OCBOUTH 3HAHUSI M YMEHUS, 3HAYUMBIE IS
dbopMupoBaHusi O0IIEH KyJIbTYphI, OINPEACIAIONINE aJeKBATHOE IOBEIACHUE
YeJIOBEKAa B OKPYKAIOIIEH MPUPOJAHON cpene, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KHU3HU U NPAKTHUECKOH aestenbHOcTU. Oco0oe MECTO B ATOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COIEP)KaHUS, KOTOPBIE CIIY>KaT OCHOBOM it (POPMHUPOBAHUS
NPEJICTaBIIEHUA O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHUHE MHUpa U
[IEHHOCTHBIX  OpPUEHTAIMSIX  JHMYHOCTH,  CIHOCOOCTBYIOIIMX  T'yMaHHU3aIllUU
OMOJIOTMYECKOT0 00pa30BaAHMUS.

CrpykTypupoBaHUE coOAepkKaHMs Y4EeOHOro Marepuaja B IporpamMme IIo
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIOLIMHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro mpeamera «buomorus
BBIJICJICHBI CIIEAYIONINE COAepKaTeNbHbIe TMHUN: «bromorus kak Hayka. MeTossl
Hay4yHOro Mo3HaHusA», «Kierka kak Ouosormyeckas cucreMa», «OpraHusm Kak



Oouonoruyeckas cucremay», «CuctemMa U MHOroo0pasue OpPraHUYECKOro MHUpPay,
«OBOIIIOLMS )KUBOU MPUPOJBD, « IKOCUCTEMBI U IPUCYIIME UM 3aKOHOMEPHOCTH.

Lens wm3ydyenuss yueOHoro mnpenmera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMMCS  3HAHUSIMH O  CTPYKTYpPHO-(QYHKIIMOHAJIbHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra U NPUOOPETEHHE YMEHHM
UCMOJb30BaTh 3TU 3HAHUS U1l TPAMOTHBIX ACUCTBUNA B OTHOLIEHUH OOBEKTOB
’KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctixkenue uenu usydeHus yueOHoro mnpenmera «buomnorus» Ha 0a30BOM
YpOBHE 00€ecreqnBaeTCs pelIeHUEM CIIEIYIOMIMX 3a1au:

OCBOCHHE OO0YyYalOIMMHUCS CHCTEMbl 3HAHUI O OHOJIOTMYECKUX TEOpHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, MpaBuiax, CIyXKalluX OCHOBOM
i (HOpMUPOBAHUS TMPEACTABICHUN O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METOJIax HAyYHOTO MO3HAHUs, CTPOCHUU, MHOTO00Opa3Uu U OCOOECHHOCTSX MKUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHMU3AlMH, BBIJAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTUY;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIICKTYyalbHBIX H
TBOPYECKHX CIIOCOOHOCTEH B MpOILIECCE aHaM3a JaHHBIX O MYTSAX PAa3BUTHUA B
OMOJIOTMM HAy4YHBIX B3IVIAJIOB, M€ M MOAXONOB K H3YUEHHUIO JKUBBIX CHUCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOydJamImmxcs oOmeld KyJIbTypbl, (YyHKIHOHATHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa KUBOW NPUPOJLl HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX IIpU
U3Y4YCHUHN OMOJIOTHHY;

dbopmupoBaHue y oOydYaromMXCsli YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTHUECKOH [EATEIbHOCTH 4YEJIOBEKa, DPa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTU;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEIOBEKOM JKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOIEHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX HCCIEIOBAHU;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIINICHUS YPOBHS
AKOJIOTMYECKON KYIbTYPbI, 411 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUW U YMEHUI B MIOBCEHEBHOW JKU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIIEHHUIO K OKPYKaloIlEen cpefe,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBAaHHE M COONIOJICHHE MEp NPOPHIAKTHKU
3a00JIeBaHMIA.

B cucreme cpennero obmiero obOpa3oBanus «buonorus», mszydaemas Ha
0a30BOM YpOBHE, SBIIAETCA O0S3aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOIAIIUM B
COCTaB MpeaMETHON 00nacTu «EcTecTBEHHO-HAYYHBIE MPEIMETHI.



J{ns u3yueHust 6MoJIoru Ha 6a30BOM YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHUs
orBouTCs 68 vacos: B 10 kimacce — 68 yaca (2 yac B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJOTHMU C OOLIECTBEHHBIMU, TEXHUUYECKHMMH U JAPYTMMH €CTECTBEHHBIMU HAayKaMH,
dunocodueit, 3TUKON, 3cTETUKON U MpaBoM. Ponb Guonoruu B (OpMHUPOBAHUM COBPEMEHHON HAay4HOW KapTHUHBI MUpa.
Cucrema OMONIOrMYECKUX HAYK.

Metoapsl mTO3HaHMS JKMBOM NpupoAbl (HAOIIOAEHHE, SKCIEPUMEHT, OMNHCAHHWE, H3MEpeHHue, KiaccupuKaius,
MOJIETUPOBAHKE, CTATUCTUYECKAsI 00pa0OTKA JaHHBIX).

JlemoHcTpanum:

[Toptpersrl: Y. Japun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuupl v cxeMbl: «MeToAbl MO3HAHUS KUBOW TPUPOIBD».

JlabopaTropHble U NPpaAKTHYeCKUE PA0OThI:

[Tpaktuueckas padora Ne 1. «/cronb30BaHne pa3aMuHbIX METOJIOB MPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEeMbI U UX OPTraHU3 AU,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouonoruu. OTIUYHe KUBBIX CUCTEM OT HEOPraHUYECKOM
IPUPOLBI.

CpoiicTBa OuMOCHMCTEM M HUX pa3HOOOpa3ve. YPOBHU OpraHU3allUd OHOCHUCTEM: MOJEKYJSPHBIA, KJIETOYHBIMH,
TKaHEBbIH, OpraHM3MEHHBIN, TOMYIALHOHHO-BUIOBON, IKOCUCTEMHBIH (0MOreoLeHOTUYeCcKuit), OnochepHsIit.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU KU3HWY, «Y POBHU OpraHU3aIUH >KUBOU IPUPOIBD).

ObopynoBanue: Mmozenb Moiekyisl JJTHK.

Tema 3. XuMHn4yecKuii COCTAB M CTPOCHHE KJIETKH.

XUMUYECKUN COCTAB KIIETKH. XMMHUYECKHUE DJIEMEHTBI: MAKpPOJJIEMEHTBI, MUKPOJJIEMEHTHL. Boma U MuHepanbHbIE
BEILECTBA.

@DyHKIMY BOJIbI 1 MUHEPAJIbHBIX BEILIECTB B KieTke. [lognep:kanne ocmoTrueckoro 0anaHca.



benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHCIOTBI — MOHOMeEphl OenkoB. He3ameHuMble U 3aMEHHMBbIE
AMUHOKHCIIOTbI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpPbI OCJIKOBOI MOJIEKYIbI (IEpBUYHAs, BTOPUYHASL, TPETUYHAs
U YeTBEPTUYHAs CTPYKTYpa). XUMHUECKUE CBOMCTBa OenkoB. buonornueckue GyHKIUHU OEIKOB.

depMeHTHl — OuoorndYeckre kartanu3aTopbl. CTpoeHne GepMeHTa: akKTUBHBIN IEHTpP, CyOCTpaTHas CrielU(PUIHOCTD.
KodepmenTsl. Butamunbl. OTiinuus pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTOpOB.

YrneBoasl: MOHOCaxapu bl (TII0K03a, prud03a U Ae30Kcuprb03a), nucaxapuibl (caxaposa, JJaKT03a) U TMOJUcCaXapuIbl
(kpaxmal, TIMKOTEeH, 1eJUTI0I03a). bruonorndyeckre GyHKIMM YTII€BOIOB.

Jlununer: Tpurauuepuasl, (ocpomununpl, crepounsl. ['mapodunbHO-rUAPOPOOHBIE CcBOMCTBA. buomornuyeckue
¢yskuun munuaoB. CpaBHEHHE YriIeBOOB, OSIKOB U JUIHIOB KaK HCTOYHUKOB YHEPTUH.

Hyknennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMepbl HYKJIEHHOBBIX KHUCIOT. CTpoeHue u (yHKUIUU
JHK. Ctpoenune u ¢pynkiuu PHK. Bunst PHK. AT®: ctpoenue u pyHKInM.

[uTosorust — Hayka o kjerke. Kierounas teopusi — npuMep B3aUMOIECHCTBUSA UAEH U (PaKTOB B HAYYHOM IMO3HAHUMU.
Mertonbl U3y4eHUs KIETKH.

KreTtka kak nenoctHas xxuBasi cuctema. O011Me Npu3HaAKU KIETOK: 3aMKHYyTasi HapyxHasi MeMOpaHa, moJiekyJisl JJHK
KaK T'€éHeTHYECKUI armapar, CucTeMa CuHTe3a OeJka.

Tunel KJIETOK: JYKapuOTHYecKass U MpokaproTuyeckasd. OCOOEHHOCTH CTPOCHMS MPOKAPHUOTHYECKOW KIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE 3yKapuOTHYECKOW KieTKh. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KMBOTHOU U
IrpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs! CTEHKA, MNIMKOKAIUKC, uX QyHkuuu. Ilnasmarnueckas memOpaHa,
e€ cpoiictBa u QpyHkiuu. Lluronmnasma u e€ opranouasl. OqHomeMOpannbie opranouasl kinetku: DIIC, annapat ['onbmaxwy,
an30coMBI. [101yaBTOHOMHBIE OpraHOMABI KIETKH: MUTOXOHAPUH, TUIACTUBL. [IpONCX0XKIEHNE MUTOXOHIPUN U IUIACTHI.
Bunsl nnactun. HemeMOpanHble OpraHouibl KJIETKH: pUOOCOMBI, KJIETOUHBIA LIEHTP, LEHTPHUOIH, PECHUYKH, JKTYTHUKH.
QyHKIIMHM OPTAHOUIOB KJIETKH. BKIIFOUeHUsI.

SAnpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sapa: siiepHas o0o0jiouKa, Kapuolula3ma, XpOMaTHH, SAPBIIIKO.
XPpOMOCOMBI.

Tpancnopt BEUIECTB B KJIETKE.

JdeMoHcTpanuu:



IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlneiaeH, P. Bupxos, k. Yorcon, ®@. Kpuk, M. Yuikunc, P.
®pankiun, K. M. bap.

Huarpammsbl: «Pacnpenenenne XUMUYECKHUX BJEMEHTOB B HEXHUBOM mnpupoae», «PacmpeneneHue XUMHUYECKHX
3JIEMEHTOB B JKMBOM MPUPOIE».

Tabmuie! u cxembl: «Ileproguyeckas TabaMIIa XUMUYECKHUX JIEMEHTOBY, «CTpOeHUE MOJIEKYJIbI BOJIbI», «bruocuHTe3
oenka», «CtpoeHue Monekymnbl 6enka», «Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CTpoeHne Monekyibl
AT®», «CtpoeHne 3yKapuoOTUUYECKOW KIETKW», «CTpOEHUE >KUBOTHOW KIETKW», «CTPOCHHE PACTUTEIBHOU KIIETKHY,
«CTpoeHue MpoKapuOTHIECKON KIETKN», « CTPOCHUE SAPA KIETKW», «Y TJIEBOJB, «JIMmuabn.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 000py/I0BaHUE AJIsl MIPOBEACHUS HAOIIOCHUH, U3MEpEHHil, 3KCTIEPUMEHTOB,
MUKpONpEenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUATbHBIX KIJIECTOK.

JlabopaTopHble U MpaKTH4YeCcKue padoThI:

Jlaboparopnasi pabora Ne 1. «M3yyeHue KaTaTUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha MpUMEPE aMUJIa3bl WIIH
KaTaJia3bl)».

JlaGoparopnas pabora Ne 2. «3ydueHue CTpOCHHS KJIETOK PACTEHHH, )KMBOTHBIX U OaKTepUil 1MOJ MUKPOCKOTIOM Ha
TOTOBBIX MUKPOIIPENAapaTax U UX ONUCAHUEY.

Tema 4. 7ZKu3HeaesITeJIbHOCTh KIETKH.

OOmeH BemiecTB, WM MeTa0ONU3M. ACCUMWISIUS (IJaCTUYECKUH OOMEH) M JUCCUMUIISLUS (dHEPreTUYeCKHid
o0MeH) — JIBe CTOPOHBI €IMHOT0 Mpolecca Meraboau3Ma. Posib 3aKOHOB COXpaHEHMsI BEIIECTB U SHEPrUU B MOHUMAHHUU
MeTaboau3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPOQHBINA U rerepoTpodHsblil. Ponbs pepmMeHTOB B 0OMeHe BEIIeCTB W MPEBpAIICHUU
SHEPI'UU B KIIETKE.

®otocunTe3. CBeroBas u TemMHOBas (a3bl ¢dorocuHTe3a. Peakimum QorocunTesa. IpHEeKTUBHOCTH (POTOCHHTE3A.
3nauenue (HOTOCHHTE3a AJS KU3HU Ha 3emie. Bnusnue ycrmoBuil cpeabsl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIICHUS €TO0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UPYIoNIe OaKTepun. 3HAYEHUE XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.



OHepreTuueckuii oOMeH B KieTke. PaciiensieHue BelecTB, BBIJIEICHHWE M aKKyMYJIMPOBAaHHE YHEPIHMHM B KIIETKE.
Oransl 3HepreTuueckoro oomena. ['nukonus. bpoxenue u ero Buabl. KucinoponHoe okucieHue, Win KJIETOUHOE JbIXaHUE.
OxucnurensbHoe pochopunupoBanue. IPPEKTUBHOCT FIHEPTETUUECKOTO OOMEHA.

Peakimuu matpuunoro cunresa. ['enernueckas mHbopmanus u JJHK. Peanuzanusi renermueckoit mHdopmaimu B
kJeTke. ['eHeTnueckuil koa u ero cBoictBa. Tpanckpunuusa — Marpuunbiii cuHTe3 PHK. Tpancnsius — 6uocunres Oenka.
Oransl Tpancsuu. KogupoBanue aMuHOKUCHOT. Poib pubocom B OuocuHTese Oenka.

Hexnerounsie popmel xku3an — Bupychl. Micropust otkpeitus Bupycos (. Y. UBanoBckuit). OcOOEHHOCTH CTPOCHUS
U JKU3HEHHOro LMKiIa BupycoB. bakrepuodaru. bone3Hu pacteHui, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIE BHUpYCAMHU.
Bupyc nmmynoneduiuta gyenoeka (BUY) — BozOymaurens CIIM/la. OOpaTHas TpaHCKpuMIUs, peBepTa3a U HMHTErpasa.
[IpodunakTika pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JlemoHcTpanum:

[Hoprpersr: H. K. Konsnos, /1. Y. IBanoBckuii, K. A. Tumupsses.

Tabmuubt u  cxembl: «Tumbl nuraHus», «Meraboausm», «MUTOXOHAPUS», «DHEPreTUYECKU OOMEH,
«Xmopormnacty, «®Portocunres», «Crtpoenne JIHK», «Crpoenune u QyHKIMOHMpOBaHME TreHa», «CuHTE3 Oenkay,
«"enernyeckuii koa», «Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbldd Uk Bupyca CIIN]la, 6akrepuodaray,
«Pemmukanus JTHK».

Oo6opynoBanue: wmoxaenu-anmumkanun «Yasoenue JHK wu tpanckpunius», «buocuntes Oenkay, «CTpoeHHE
KJIETKW», MoJenb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTouHbIii 1IuKII, WK KU3HEHHBIM MUK KiIeTku. MHTepdaza u mutos. Ilporeccel, nporekatomue B uHTEpGA3E.
Permmukanmss — peakuust matpuuHoro cunte3a JIHK. Crtpoenue xpoMocoMm. XpOMOCOMHBIA HabOp — KapuUOTHIIL.
JIMnIOMOHBIA W TalyIOMJOHBIM  XpOMOCOMHBIE HAOOpbl. XpomaTuibl. LlUTOnormyeckne OCHOBBI PA3MHOXKEHHUS U
VHJIUBUIYaJIbHOTO PA3BUTHS OPTraHU3MOB.

Jenenne knetku — Muto3. Cragum murtosa. [Iponeccsl, Mpoucxoaauiue Ha pa3HbIX CTaAUAX MUTO3a. bruonornyeckuii
CMBICJI MUTO3a.

[Tporpammupyemasi ru0eib KIETKH — allonTo3.



@opmMbl pa3MHOKEHHUS OPraHU3MOB: OECIoJioe M IMOoJjoBoe. Buiabl Oecronoro pa3MHOXKEHUS: JCJICHHUE HAIBOE,
MOYKOBAHKE OJTHO- 1 MHOTOKJIETOUHBIX, CIOPOOOpa30BaHUE, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE ISl CENEKIIUH.

[TonoBoe pa3sMHOXKEHHUE, €ro OTJINYUS OT OECIOIOTO.

Meito3. Craguu Mmeio3za. Ilpoiecchl, mpoucxoasue Ha craausix Meiosa. IloBegeHne XpoMocoM B MeHoO3e.
Kpoccunrosep. buonornuecknii CMbICT U 3HAYEHUE MEN03a.

["ameTorene3 — mpoiiecc 00pa3o0BaHMS MOJOBBIX KJIETOK Yy JKMBOTHBIX. [I0JIOBBIE Kene3bl: CEMECHHUKA W STMYHUKHU.
OOpazoBaHre W pa3BUTHUE MOJOBBIX KIETOK — ramer (CnepMaro3oui, SHIEKIeTKa) — CIIepMaTOreHe3 M OBOTEHE3.
Oco0eHHOCTH CTPOCHHUS AUILIEKIIETOK U criepMaro3ouaoB. Omnogorsopenue. [lapreHorenes.

NuauBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pas3BUTHE (dMOpHOreHe3). DTambl 3MOPUOHAIBHOTO
pPa3BUTHS Yy TO3BOHOYHBIX YKMBOTHBIX: APOOJIEHWE, TacTpyssius, opraHoreHe3. [loctamMOproHambHOE pa3BUTHE. THIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHSL: MPSIMOE, HETIpsAMoe (JIMUMHOYHOE). BiusiHue cpenbl Ha pa3BUTHUE OPraHU3MOB, (PaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zeutue pacrenuid. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTAIMU PA3BUTHSL.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpMbl Pa3MHOKEHUS OPraHU3MOBY, «J{BOWHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX PACTEHHI,
«BereratuBHOE pa3MHOXKEHUE pacTeHui», «Jlenenue knerku Oaktepuit», «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHue
xpomocoMbly», «Knerounsii mukm», «Permmmkanms JIHK», «Mwuto3», «Meio3», «llpamoe W HenmpsiMOe pa3BUTHUEY,
«["ameToreHes y MIIEKONUTAOIINX U Y€JI0BEKa», «OCHOBHBIE CTaIMM OHTOI'€HE3A.

O6opynmoBanue:  MHKPOCKOI,  MHKpompemapaTel  «CrmepMaTo30uabl  MIJICKOIUTAIONMIETO»,  «SIHIeKIeTKa
MIeKonuTaroumero», «KaprnoknHes B KJIETKax KOpEIIKa JIyKa», MarHUTHas MOJAENb-alIuIMKanus «J/leneHune KIeTKu»,
monens JJHK, Mmonens metadasHoit XpoMOCOMBL.

JlaGopaTopHble U IpakTU4YecKne padoThbI:

JlabopatopHass pabora Ne 3. «HaGmomenume wmuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyka Ha TOTOBBIX
MUKpOTpenapaTaxy.

Jlabopatopnas padota Ne 4. «M3yueHne CTpOEHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOITPEIapaTax.

Tema 6. HacjienCTBEHHOCTh U M3MEHYMBOCTH OPraHMU3MOB.



[Ipeamer u 3amaum reHeTwku. Vctopust pa3BUTHUS TeHETHKHU. Poilb IMTOJIOTMM M 3MOPHUOJIOTHU B CTaHOBJICHUU
reHeTUKHU. BKiIaa poccHMMCKMX U 3apyO0eHBIX YUYEHBIX B Pa3BUTHE T'€HETHKU. METOJbl TeHETHKHU (THOPHI0IOTUIECKUMH,
[IUTOr€HETUYECKUM, MOJEKYIsIpHO-TeHeTHYeCKuii). (OCHOBHbIC TEHETHYECKHE TMOHATHUS. [eHeThueckass CHMBOJIMKA,
HCIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacjieOBaHUs MPU3HAKOB, yYcTaHOBIIeHHbIC [. Menaenem. MoHoruOpuHoe CKpenimBanue. 3akoH
eauHooOpasusi THOPUIOB IMepBOro mokojeHus. [IpaBuiio moMuHUpOBaHUSA. 3aKOH pacIICIUICHUs MpU3HAKOB. I umoresa
4UCTOTHI TaMeT. [ToHOe 1 HeMmoIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpemuBaHde. 3aKOH HE3aBUCHMOIO HACJEIOBaHUS TPU3HAKOB. llUTOreHeTHYecKkrue OCHOBBI
JTUTHOPUHOTO CKpEIIMBaHUS. AHaIM3UpYyoIee CKpermuBaHue. Vcrmonbp3oBaHue aHAIM3UPYIOMIETO CKPEUTUBAHUS IS
ompeJieNIeHUs] TeHOTHUIa 0COOH.

CueruieHHOe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo cremieHHOMY HacienoBaHUIO reHoB. Hapymienue
CLETUICHUS T€HOB B PE3YJIbTATE KPOCCUHTOBEPA.

XpoMOCOMHas TEOpPHUS HACIEACTBEHHOCTH. [ eHETUUECKUE KAPTHI.

I'enernka mona. XpoOMOCOMHOE ONpPEACICHHE IM0ja. AyTOCOMBI M IIOJOBBIE XPOMOCOMBL. ['OMOraMeTHbIE H
rereporameTHeie opranu3Msel. HacinenoBanue mpru3HaKoB, CHETVIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl M3MEHUMBOCTU: HEHACIEICTBEHHAs W HACIEICTBEHHasA. Poiib cpelbl B HEHACIEICTBEHHOU
W3MEHYMBOCTU. XapaKTePUCTUKAa MOAU(DUKAIMOHHOW W3MEHUYMBOCTU. BapuallMoHHBIM psl W BapuallMOHHAs KpPHUBas.
Hopma peakiuu mnpuszHaka. KojguuecTBeHHbIE W KauyeCTBEHHBIE TIPM3HAKM M UX HopMma peakuuu. CBoHCTBa
MOAU(DUKAIIMOHHON U3MEHUYHUBOCTH.

HacnencrBennas, nim TeHOTUTTNYECKAs, U3MEHIMBOCTh. KOMOMHATHBHAS N3MEHUYMBOCTh. Mei03 1 TIOJI0BOM MpoIiecc
— OCHOBa KOMOWHATMBHOM HW3MEHYHMBOCTH. MyTanMoHHass u3MeH4YuBOCTh. Kitaccudukamus MyTanuid: T'eHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHBI MyTanuid. MyrtareHHble (akTOphl. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacJjeacTBeHHoM n3MeHuuBoctu H. 1. BaBuiosa.

BHesnepHas HacneCTBEHHOCTh U NK3MEHUYUBOCTb.

['eneruka yenoBeka. Kapuorun yenoeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: F€HEaTOTHUeCKUM, OJM3HEIOBBIMH,
IIATOTCHETUYECKUH,  OMOXMMHYCCKUM,  MOJEKYyIsIpHO-TeHeTHYeckuii.  CoBpeMEHHOE  OmpeicicHHe  TI'eHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHUPOBAHHUE, TCHOTUIIMPOBAaHUE, B TOM uucie ¢ nomoubro II[P-ananu3a. HacmencrBeHHbie



3a00JI€BaHUS YEJIOBEKA: TE€HHbIE 00JIE3HU, OOJIE3HU C HACIIECTBEHHOW MPEApacloiokKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue W reHepaTuBHble MyTanuu. CTBOJIOBBIC KIETKH. [IpUHIUIIBI 340poBOro 00pasza >KW3HH, JTUAarHOCTHUKH,
npo(UIAKTUKHU U JIEYEHUS TeHETHYECKUX 00Je3Held. MeanKo-TeHeTHUEeCKOe KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIULIMHCKON
TCeHETHKHU B MPEAOTBPAIICHUY U JICUCHUU TEHETHUECKUX 3a00JIeBaHU YeI0BeKa.

JdeMoHCcTpanuu:

[Toprpetsl: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YUerBepuxos, H. B. TumodeeB-PecoBckuii, H. 1. BaBuios.

Tabmurel 1 cxembl: « MOHOTHOPHUIHOE CKPEIITUBAHKE M €r0 IUTOTCHETUYECKasi OCHOBAY, «3aKOH PACIICTUICHUS U €ro
[MUTOT€HETUYECKass OCHOBa», «3aKOH YMCTOThI Tamery, «JlurubpuaHoe ckpeniuBanue», «lluTonornueckue OCHOBBI
IUTUOPUIHOTO CKpermmBaHus», «Meios3», «B3auMonelcTBue amenbHBIX TeHOB», «['eHeTmdyeckue KapThl pPaCcTEHHH,
KUBOTHBIX U 4YEJIOBEKa», «['€HeTuka momnay, «3aKOHOMEPHOCTU HACJEIOBAHMS, CIEIUIEHHOrO ¢ mosoM», «Kapuorumsl
YeoBeKa W KUBOTHBIX», «Buasl wm3MeHumBOCcTH», «MomudukanmonHas W3MEHUYHMBOCTH», «HacmemoBanme pesyc-
dakTopay, «I'eHeTuka rpymm KpoBu», «MyTallnoHHass ”3BMEHYUBOCTH.

O6opynoBanue: Mojenu-aniumkanuu — «MoHoruOpuaHoe  ckpemmBaHue», «HemomHoe — JOMHHUpPOBaHUEY,
«/Iurnbpunnoe ckpenmBanuey, «llepekpéct xpoMocom», MUKPOCKON U MUKporpenapar «Jpo3zodunay (HopMa, MyTaluu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «['opox moceBHOM».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO CKPEIIUBAHUS Y
Tp0o30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.

JlaGopatopnas pabora Ne 6. «/3yyeHue MOAM(PUKALMOHHON HU3MEHYUBOCTH, IMOCTPOECHUE BAPUAIMOHHOIO psifa U
BapUALlMOHHON KPUBONY.

Jlabopatopnas pabota Ne 7. «AHa/IM3 MyTalluid y Ipo30¢uiibl Ha TOTOBBIX MUKPOIIpenapaTaxy.

[Tpaktrueckas padota Ne 2. «CocTaBneHre U aHAINU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekunsi oprann3dMoB. OCHOBbI OMOTEXHOJIOT UM,

Cenekuysi Kak Hayka W Ipolecc. 3apoKIEHUE CelIeKUMHU M aoMectukanusa. Yuenne H. M. BaBunoBa o meHTpax
MIPOUCXOXKJEHUSI U MHOrooOpasusi KyJbTYPHBIX pacTeHu. LIeHTpbl NpPOUCXOXKIECHUS IOMAIIHUX >KUBOTHBIX. CopT,
nopoja, ITaMmM.



CoBpeMeHHbIE METOAbl CeNeKUUU. MaccoBbIi U MHAMBUAYAIbHBIA OTOOpPHI B CEJIEKIUU PACTEHUM U >KUBOTHBIX.
Onenka skcrepbepa. biaM3kopoacTBeHHOE CKpeliMBaHue — WHOpuAMHT. Yucras auHus. CKpellMBaHUWE YUCTBIX JIMHUM.
I'erepo3uc, nau rubpuaHas cuna. HepoacTtBeHHoe ckpenuBanue — ayropuaunr. OtnanéHHas ruopuan3anus U e€ yCrexu.
NckyccTBeHHBIM MyTareHe3 W IIOJAYyYEHHE IOJNUILIOUAOB. JIOCTMXKEHUs CeJeKIUMU pAcTEeHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonoruss kKak oTpacib MPOU3BOACTBA. | eHHas WHXXeHepus. JTamnbl co3faHusi pekomOunantHou J[HK wu
TPAHCTEeHHBIX Opranu3MoB. Kierounas nHxkeHepus. Kietounsie KynbTypel. MUKPOKIOHAIBHOE PA3MHOKEHNUE PACTECHHM.
KioHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB. JKOJIOTMYECKUE U ITHUECKHUE MPOOJIEMBI.
I'MO — renernvecky MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpersr: H. M. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. I1Banos.

Tabmuupl U cxembl: Kapra «LleHTpbl NpPOUCXOXKAEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHui», «llopomsl
JOMalIHUX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtaanéHHas rudpuausauus», «Pabotel akagemuka M. O.
WNBanoBa», «llomumnongus», «OObeKkTbl  OuOTEeXHONOrUMW»,  «KieTouHble  KyJbTypbl H  KJIOHHUPOBAHHEY,
«KoHCTpyHpOBaHUE U NTEPEHOC TEHOB, XPOMOCOMY.

OOopynoBaHue: MyJsS KU IUIOJAOB M KOPHEIUIOAOB JUKUX (OpM M KyJIbTYpHBIX COPTOB pacTeHHil, repOapwuii
«CenbCKOXO03SIICTBEHHBIE PACTCHUS.

JlaGopaTopHble M NpakTH4YecKne padoThbl:

Okckypeust «OCHOBHBIE METO/BI M JOCTMIKEHMSI CEJIEKLMU PAacTeHUN M JKUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIMIO,
MJIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA YYacCTOK, B TEIUIMYHOE XO3SHUCTBO, JAOOPATOPUIO arpOyHHBEPCUTETa WIIU
Hay4YHOTO LIEHTPA)».

[UDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA ITIPOI'PAMMBI 110 BHMOJIOTUN HA BA30BOM VYPOBHE
CPEJHEI'O OBILEI'O OBPA30OBAHNMA

Cormacio ®I'OC COO, ycraHaBmuBaIOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIOIMMHCS MPOrpaMm
cpenHero o01ero o0pa3oBaHus: JUYHOCTHBIM, METAITPEIMETHBIM U TTPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MpeaMera «Bbuosorus» BbIIEIEHBI CIEAYIOUIME COCTABIISIONIUE:
OCO3HAaHHE OOYYAIOIIUMUCA  POCCUMCKOM  TIpaXAaHCKOW  HJEHTUYHOCTM — TOTOBHOCTM K  CaMOpa3BUTHIO,
CaMOCTOSITETLHOCTH M CaMOOIIPEICIICHUI0, HATMYNE MOTHUBAIUA K OOYYCHHUIO OWOJIOTHH, IIeJICHANIPABICHHOE Pa3BHUTHE
BHYTPEHHUX YOCXKICHUN JIMYHOCTH HAa OCHOBE KIIOYEBBIX I1IEHHOCTEH M HCTOPUYECKUX TPATULHUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HaHMUSl, TOTOBHOCTb M CIOCOOHOCTh OOY4YarOIIMXCS PYKOBOJACTBOBATHCS B CBOEU JIE€ATEIBLHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMHU CHCTEME OMOJIOTMYECKOr0 00Opa30BaHUs, HATMUNE DKOJIOTUYECKOTO
IIPABOCO3HAHMUSI, CTIOCOOHOCTH CTAaBUTH LIEJH U CTPOUTH KM3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS MpeaMera «bUuonorus» AOCTUTalOTCA B €IMHCTBE Y4E€OHON U BOCIUTATEIILHOM
NEATEIbHOCTA B COOTBETCTBUM C TPAAULHUOHHBIMH POCCUHUCKHUMHU COLUOKYJIBTYPHBIMU, HWCTOPUYECKHUMHU U J1yXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILIECTBE MpaBUIaMH U HOpMaMU MOBEJEHUSI U CIIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHMS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEU MO3UIIMH JIMYHOCTH, NAaTPUOTU3MA, YBAKECHUS K
3aKOHY W TMPABOMOPANIKY, YEJIOBEKY Tpy/la M CTapiieMy MOKOJICHHIO, B3aUMHOTO YBAKCHHs, OCPEKHOT0 OTHOIICHHUS K
KYJbTYPHOMY HACJICIUIO U TPAAULKASIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickor denepaiuu, NpUpoae U OKPYKaroen
cpexne.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yUeOHOT0 npeaMeTa «bruoaorusy TOKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH
oOydJarommxcs pPYKOBOJCTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUW, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
OOLIECTBa, PACUIMPEHUE >KM3HEHHOTO OIbITa M OIbITa JESITEIbHOCTU B IMPOLIECCE pealn3allid OCHOBHBIX HANpaBlICHUN
BOCIIUTATEIILHOU JIEITEIIbHOCTH, B TOM YKCJIE€ B YACTH:

1) rpa:KaaHCKOro BOCIUTAHNS

c(hOpMUPOBAHHOCTh T'PAKIAHCKON MO3UIIMKM O0YUYaOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHUHCKOTO
00IIIeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKCHHUE 3aKOHA U IMPABOIOPSIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOM JEATETBHOCTH IMPH CO3JaHUHM Y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BHIMOJIHEHUU OMOJOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONPEACIISITh COOCTBEHHYIO TTO3UIIMIO 110 OTHOLICHUIO K SIBIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOJIUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBUSA JIIOJEH C pa3HbIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COITUATILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJTHEHUS y4YEOHBIX, IIO3HABATEILHBIX U
UCCIICIOBATENbCKUX 3aJ71a4, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPH OOCYKIEHWUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) IaTpMOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHICKON TPakKIaHCKOW WIACHTUYHOCTH, ATPUOTU3MA, YBAXKECHHS K CBOEMY HapOIy, YyBCTBA
OTBETCTBEHHOCTH niepes PonHoM, rop1ocTr 3a CBOM Kpail, CBOK PoauHy, CBOM A3bIK U KYJbTYPY, IPOILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIbHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACICIWI0 W TNaMSATHUKAM MPUPOJIbI, JOCTHXEHHsSIM Poccum B Hayke,
VCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIJ POCCHUHCKMX YU4E€HBIX B CTAHOBJICHHWE W Pa3BUTHE OUOJIOTUM, TOHUMAHUS 3HAYCHUS
OMOJIOTMH B TTIO3HAHUYW 3aKOHOB MPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTRA;

ujeitHas yoex1EHHOCTh, TOTOBHOCTh K CIYXKEHUI0 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €r0 CyIb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSACh Ha MOPAJIHHO-
HPaBCTBEHHBIE HOPMBI U 1IECHHOCTH;

OCO3HAaHME JIUYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAMUTENSIM, CO3JAHHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO NMPUHSTHSA LIEHHOCTEU
CEMENHOM KU3HHU B COOTBETCTBUHU C TPAAULUSIMU HApO10B Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI0 TBOPUECTBA, CIIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIICHU;

MOHUMAaHUE YMOLIMOHATILHOTO BO3IEMCTBHS )KMUBOU MPUPOJIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJIEHUE NPOSBIATH KadecTBa TBOPYECKOM
JUYHOCTH;

5) pusnueckoro BocnuTanusi, OpMHUPOBAHNS KYJIbTYPbI 3/10POBbSI M IMOIHOHAIBHOI 0 0J1AT OTIOJIyYHs:

NOHMMAaHHWE U pealu3alus 3J0poBOro U Oe3omacHoro oOpa3za >KM3HM (30pOBOE MUTaHHUE, COOJIIOACHUE
TUTMEHUYECKUX MPaBUJI U HOPM, COAJaHCHUPOBAHHBIN PEXUM 3aHATUN U OTAbIXa, PeryisipHas ¢u3nuecKkas aKTUBHOCTD),
OepeXHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3NYECKOMY U TICUXUYECKOMY 3710POBbIO;

MOHUMAHUE IIEHHOCTU TMpaBWJI WHIUBUIYATBHOTO W KOJUICKTMBHOIO O€30MACHOr0 TOBEICHHUS B CHUTYaIUsX,
YIPOXKAIOLINX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHHE MOCJEICTBUI U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOr0J1sl, HAPKOTUKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUS

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTHBHOM JESTEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOW HAaIPaBIEHHOCTH, CIIOCOOHOCTh
MHULMAPOBATh, INIAHUPOBATHh U CAMOCTOSITENIBHO BBITIOJIHATH TAKYIO J1€ATE€IbHOCTH;

MHTEPEC K pa3InuHbIM chepam npodecCruoHanbHOU NeITeIbHOCTH, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOP OyyIIei
npodeCcCuu U peaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MIPOTSKEHUHU BCEH KU3HH;

7) 3K0JI0ruM4€eCKOro BOCIMUTAHUA

HKOJIOTMYECKH 11e1ec000pa3HOe OTHOLIEHUE K MPUPOE KaK UCTOYHUKY KM3HU Ha 3eMile, OCHOBE €€ CYyIlleCTBOBAHMUS;

MOBBILIEHUE YPOBHS 3KOJIOTUYECKOM KYJIbTYpPbl: MPUOOPETEHHE OIbITAa IUIAHUPOBAHUS IOCTYINKOB M OLIEHKH HX
BO3MOXXHBIX MOCIEACTBUN JIsl OKPYKAIOIIEH Cpebl;

OCO3HAHUE II00aIbHOT0 XapaKkTepa HKOJIOTMYECKUX MPOOJIEM U MyTEeH UX PEIICHUS;

CIIOCOOHOCTh MCHOJIb30BaTh MPUOOpPETAaEMble MPU M3YYEHUHU OMOJIOTMU 3HAHUS U YMEHHUS IMPHU PELICHUH MPOOJeM,
CBSI3aHHBIX C PALIMOHAJILHBIM MPUPOJONOJIb30BaHUEM (COOIIOACHUE MPaBWII MOBEACHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PAaBHOBECHUSI B IKOCHCTEMAaX, OXpaHy BUJIOB, DKOCUCTEM, Orocdepsl);



aKTUBHOE HEMPUSTUE JCHCTBUN, MPUHOCIIIMX BpPEJ OKPYKAIOIIEH MPUPOMHON cpele, YMEHHUE MPOTHO3MPOBATH
HEeOJIaroNnpusATHBIE YKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEOTBpaIIaTh UX;

HAJIMYHUE PA3BUTOTO AKOJIOTHYCCKOTO MBIIUICHUS, YKOJIOTHUSCKOW KYJIBTYPHI, OMBITA JCITEILHOCTH YKOJOTHUISCKOM
HAIPABJIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B TIO3HABATENbHON, KOMMYHHUKATUBHOM M COIMAJIBHOW TPaKTHUKE,
TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOH JIEATCTLHOCTH SKOJIOTHYECKON HAIIPaBJICHHOCTH;

8) eHHOCTH HAYYHOI O MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
NIPaKTHKH, OCHOBAHHOTO HA JTUAJIOTE KYJIbTYP, CIIOCOOCTBYIONIETO OCO3HAHHUIO CBOET'O MECTA B MOJIMKYIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOW W UYHTATEIHCKOW KYJIBTYpPhl KaK CpPEICTBA B3aUMOACUCTBHUS MEXIY JIIOJABMHU H
TIO3HAHUS MHPA;

MOHUMAaHUEe CrenupUuKr OMOJOTHU KaK HAyKH, OCO3HAHHWSA €€ poiu B (OPMUPOBAHWH PAMMOHATHHOTO HAYYHOTO
MBIIUICHUS, CO3IaHUM IIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXalIeM MHpEe KaK O CIUHCTBE IMPUPOJbI, YelIOBEKa M
0OIIECTBa, B TO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXPAaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHH JJII COBPEMCHHOHW ITMBMIIM3AITUU: 00CCIICYCHUSI HOBOTO YPOBHS Pa3BUTHS
MEJUIIMHBI, CO3JaHUE TEPCHEKTUBHBIX OWOTEXHOJOTHUH, CIHOCOOHBIX peliaTh pEeCypCcHble MPOOJIEMbI pPa3BUTHUS
YEIIOBEUYECTBA, MTOMCKA ITyTel BBIX0/1a U3 TJIOOATBHBIX IKOJIOTMYECKUX MPOOIEM U 00eCTICUeHHSI TIEPEeX0/1a K YCTOUIHUBOMY
Pa3BUTHIO, PAIlMOHATIHFHOMY HCITOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B TMOJYYCHUH OWOJIOTMYECKUX 3HAHWM B IIEJISAX TOBBIIMICHHS OOIIEH KYJIbTYphI, €CTECTBEHHO-
HaydYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, (opMupyeMoir mnpu
M3y4eHUU OMOJIOTHH;

MOHUMAaHHE CYITHOCTH METOJIOB TMO3HAHWS, MCIONBb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIydaeMble 3HAHUS IS aHAM3a W OOBSCHCHUS SIBICHHM OKPYKAIOIIETO0 MHUpa M MPOUCXOMAINUX B HEM HM3MEHEHHUH,
YMEHHE JeJlaTh 0OOCHOBAHHBIC 3aKJIFOYCHHUS HAa OCHOBE HAYYHBIX ()aKTOB W MMEIOIIUXCS JAaHHBIX C IEIbI0 TMOIYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BaTh OWOJOTHYCCKHME 3HAHUS I PEIICHHS MpoOdJieM B PEabHBIX
KU3HEHHBIX CUTYaIUAX;



OCO3HAaHWE LEHHOCTH HAYYHON [ESITEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH MPOEKTHYIHO W HCCIIEI0BATEIbCKYIO
JeSITENbHOCTh UHJIMBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX
3HAHHM MO OMOJIOTUU B COOTBETCTBHUU C KM3HEHHBIMU MOTPEOHOCTSIMU.

METAINPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3yabTaThl OCBOCHHA Yy4yeOHOro mnpenMera «buomorusi» BKIIOYAIOT: 3HAYMMbBIE IS
(GopMHUpPOBAaHUS MHPOBO33PEHUSI OOYYAIOMIMXCS MEKIUCIHUILUIMHAPHBIE (MEXIpPEAMETHbIE) OOIICHAYYHbIE MOHATHS,
OTpaKAIOLIUE LEIOCTHOCTh HAYYHOM KapTHHBI MHUpa U clenu(UKy METOAOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIeCTBO, YHEPIHsl, sIBICHUE, MPOIIECC, CUCTEMA, HAyYHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, HUCCIEAOBAaHUE, HAONIOJIEHUE, W3MEPEHHME, OSKCIEPUMEHT U JpPYruxX), YHUBEpPCAJIbHbIE Yy4eOHbIE JIEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, PEryJISATUBHBIE), oOecrneunBarone (HOpMHpPOBaHUE  (DYHKIIMOHATBHOM
IPaMOTHOCTH W COLMAJIbHOM KOMIIETEHLIIMH OOYyYarouuxcs, CHOCOOHOCTh OOYYaroIIMXCsl HCIIONb30BaTh OCBOEHHBIE
MEXIMCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHMS UM YHHMBEpCajbHbIE YdeOHbIE JEHCTBUS B IMO3HABaTEIbHON U
COLIMAIbHOM MPAKTHUKE.

MetanpeaMeTHbIe pe3ysIbTaThl OCBOCHUS MPOrPaMMBbI CPEIHETO 00IEero 00pa3oBaHUsl TOJIKHBI OTPaXKaTh:

Ogy1aieHNe YHUBEPCATbHBIMHU Y4eOHBIMHU MMO3HABATEIbHBIMHY /1€/iCTBUSIMU:

1) 6a3oBbIe JOoruuecKue JAeicTBHN:

CaMOCTOATEIHHO (DOPMYITMPOBATH U AKTYaIU3UPOBATh MPOOIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaiIu3a, CHHTE3d, CPAaBHEHUS,
kiaccuukanuu, o000IIeHHsI), PaCKPhIBATh CMBICT OWOJIOTMUECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBIC MPHU3HAKH,
YCTaHaBJIMBATh CBSI3U C APYTUMU NOHATUAMM);

ONPEACIATh LEJIN JEATEIBbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX JOCTHIKEHHUS, COOTHOCHUTH pPE3YJIbTaThI
JESATENbHOCTU C TOCTABJICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATHUS Ui 00BbsCHEHUS (DAKTOB U SBJICHUH KUBOM MPUPOADI;



CTPOUTDH JIOTMYECKHUE PACCYKICHUS (MHIYKTHBHBIC, JECIYKTUBHBIC, 10 aHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHUS B PACCMATPUBACMBIX SBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3AKIIOYCHHUS;

MPUMEHATH CXEMHO-MOJEIbHBIE CPEACTBA MJIA MPEICTABICHUS CYIIIECTBEHHBIX CBA3EH M OTHOIICHUW B M3y4aeMBbIX
OMOJIOTHYECKUX OOBEKTaX, a TakKe IPOTHUBOPCUMM Pa3HOr0 pOjAa, BBISBICHHBIX B PA3IUYHBIX HWH(POPMAIIMOHHBIX
HCTOYHMKAX;

pa3pabaTbiBaTh IUTAH PEIIEHUS MTPOOJIEMBI ¢ YYETOM aHaIM3a HMMEIONMUXCS MAaTePUANBHBIX W HeMaTepualbHBIX
pecypcos;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTh, OLIEHUBaTh COOTBETCTBUE pE3YJIbTATOB IEJISIM, OIIEHUBATh PUCKHU
MOCIEACTBUN AESITEIbHOCTH,

KOOPJIMHUPOBATh M  BBIMNOJHATH PAOOTy B  YCJIOBUAX pEATbHOr0, BUPTYaJbHOTO W KOMOHWHHUPOBAHHOI'O
B3aMMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX TPOOJIEM.

2) 0a30BbIE HCCJIEN0BATEIbCKHE AelCTBHUS:

BIIQJICTh HABBIKAMHM Y4€OHO-HCCIICIOBATENLCKON M MPOEKTHOW JEATETbHOCTH, HABBIKAMH pa3pEIICHUs MpooJieM,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHS IMPaKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOA0B MTO3HAHUS;

WCIOJIb30BAaTh  PAa3JIMUHbIE BUIBI JEATEIBHOCTA MO TMOJYYEHUIO HOBOIO 3HAHWUS, €ro HWHTEpPIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B YICOHBIX CUTYAIUSAX, B TOM YMCJIC MPU CO3TaHUH YIEOHBIX U COITMATILHBIX MTPOEKTOB;

dhopMUpPOBaTh HAYYHBIN TUIT MBILIJICHUS, BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a41 B 00Pa30BaTEIILHON JEATEIPHOCTU U KU3HCHHBIX CUTYAITUSX;

BBIABJISITh PUUMHHO-CJICACTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 3aJ1a4y, BBIIBUTATh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTHI JUIs1 JOKA3aTEIbCTBA CBOMX YTBEPKICHUN, 331aBATh MTAPAMETPbI U KPUTEPUH PELICHUS;

AHAIIM3UPOBATh NOJYYECHHBIE B XOJI€ PEUICHUSA 3aJa4d Pe3yJIbTaThbl, KPUTUUECKH OLIEHUBATH HUX JOCTOBEPHOCTb,
IIPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIIATH IEICHANIPaBICHHBIN IMOMCK TIEPEHOCca CPEJICTB M CITOCOOO0B JICUCTBUS B MPOECCHOHANBHYIO CPEIY;

YMETh MEPEHOCUTDH 3HAHUSI B TTIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH KU3HEAEATEILHOCTH,



YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE WJEH, Mpeajararb OpPUTHHAIbHBIC MOAXOJbl M PEUIEHUs, CTaBUTh MPOOJEMbl U 3aj]layH,
JIOMYCKAIOIINE aJIbTEPHATUBHBIE PEILICHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHGOpMAIMK (TEKCTe Yy4eOHOro mnocoOusi, Hay4yHO-TOMYJISIPHOU
JIUTEepaType, OMOIOTMUECKUX CIIOBAPSIX U CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UpOBaTh
UHGOpPMAIMIO Pa3IMYHBIX BHUJIOB U (HOpPM TMpEICTaBICHUS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIC METOJIBI MPH MOUCKE W OTOOpe OMosiormueckor MHGOpMAIHH,
HEOOXOIMMOM J1JIs BBITIOJIHEHUSI Y4EOHBIX 3a7a4;

pUOOpETaTh OMBIT UCTIOIB30BaHUS HH(POPMAITMOHHO -KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY
AKTUBHOI'O HUCIIOJIb30BAHUSI PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpATh ONTUMANIbHYIO (DOpMY mpeacTaBieHUs OUoNornuecko uHpopMmaluu (Cxembl, rpadukw,
IUarpaMMbl, TaOJIMLbI, PUCYHKHU U APYTOE);

UCIOJIb30BaTh HAy4YHBIM SI3bIK B KAaue€CTBE CpEACTBa MpH paboTe ¢ OHONOruyeckoil uHpopmanueil: mpuMeHSTh
XUMUUYeckue, GU3nyecKkue 1 MaTeMaTUYeCKUe 3HaKu U CUMBOJIbI, (DOpMYIIbl, a00OpeBUATYPY, HOMEHKJIATYPY, UCIOIb30BaTh
U IpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIIISIIHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HHGOpManu, WHPOPMAITMOHHON O€30MacHOCTH JTUYHOCTH.

Ogy1aeHne YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY J1€/iCTBUSIMH:

1) obmenue:

OCYIIECTBJIATh KOMMYHHUKAIIMM BO BceX c(epax >KU3HU, aKTUBHO Y4acTBOBAaTh B JIMAJIOre WM JUCKYCCUU TIO
CYLIECTBY OOCYyXJaeMoil Tembl (YMEHHME 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CY)KIECHHUS OTHOCHTEILHO BBIITOJIHEHUS
MpeaaraéMom 3a/1a4u, yYuThIBaTh HHTEPECHI U COIIACOBAHHOCTD MO3ULIMNA IPYIHX YYaCTHUKOB JUAJIOTa WU TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHUS, IOHMMAaTh 3HAUYCHHE COLMAIBbHBIX 3HAKOB, IPENNOCHUIOK
BO3HUKHOBEHUS KOH(MDIUKTHBIX CUTYallui, YMETh CMATYaTh KOH(QJIMKTHI U BECTH IEPErOBOPBIL;

BJIQJICTh PA3IUYHBIMK CIIOCOOaMU OOIIEHUSI M B3aUMOJCUCTBHS, MOHUMATh HAMEPEHHS NPYruX JIOACH, MPOSBIATH
YBOXHUTEJIbHOE OTHOUIEHUE K COOECETHUKY U B KOPPEKTHOU popme PopMyInpoBaTh CBOM BO3PAKEHNUS;



Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHAMBUAYAILHOW paOOTHI MpU PEIICHUH OHMOIOTHYECKON
po0sieMbl, 0OOCHOBBIBAaTh HEOOXOJUMOCTh MPUMEHEHHS TPYMNIOBBIX (OpPM B3aUMOJCUCTBUS TPU PEIICHUH Y4eOHOU
3aa4m;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUH € YIETOM OOLIMX MHTEPECOB U BO3MOKHOCTEN Ka)KJOr0 UJIeHa
KOJUJICKTHBA;

NPUHUMATh 1EJId COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH ACHCTBUS O €€ TOCTHUKEHUIO:
COCTaBJIATh IUIAH JEHCTBHM, pacmpefensiTh poju C Y4ETOM MHEHUH yJaCTHHKOB, OOCYXIATh pe3yJbTaTbl COBMECTHOMN
paboTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJAJa M KaXXJOTO0 y4aCTHHKA KOMaHIbl B OOLIMH pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

Mpe/yiaraTb HOBbIE ITPOEKTHI, OLIEHUBATH UJICH C MO3UIIMA HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKOM 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B PA3IUYHBIX CUTYallUAX, MPOSIBIATH TBOPUYECTBO H
BOOOpakeHue, ObITh MHUITUATHBHBIM.

OgJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH 1eHCTBUSAMMU:

1) camoopranu3amnusi:

MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSI IJIS1 BBISIBIICHUS MPOOJIEM M UX PEIICHUSI B )KH3HEHHBIX U y4€OHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IEJI€BbIE U CMBICJIOBBIE YCTAHOBKHU B CBOMX JACHCTBUSAX U MOCTYIKAX MO
OTHOILICHUIO K KUBOU MPUPOJIE, CBOEMY 3/J0POBBIO U 3J0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISATH MO3HABATEIIbHYIO JESTEIIbHOCTh, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 337]a4ul B 00pa30BaTEIbHON IEATEIbHOCTH U KU3HEHHBIX CUTYAIUIX;

CAMOCTOSAITETIbHO COCTaBIISITh IUIAH pEIICHHS MpoOJeMbl C YU4ETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacmupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTEHUH;

JieNiaTh OCO3HAHHBINA BBEIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHUIO MIUPOKOW JPYAMIIMU B PAa3HBIX OOJACTSAX 3HAHWUM, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIA YPOBEHD.

2) CaMOKOHTP OJIb:

JlaBaTh OLCHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JAECATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM;

BJIQJICTh HAaBBIKAMU TIO3HABATEIbHOM pedJECKCHM KaK OCO3HAHUS COBEpIIAEMbIX JCHCTBUH W MBICIUTEIHHBIX
IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCMOJIb30BaTh MPUEMBI pedIeKCHH Ui OLIEHKH CUTYallud, BHIOOpa BEPHOTO
pEeLICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IPUHUMATH PELICHHUS IO NX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX MIPU aHAIN3E PE3YJIbTATOB IESTEIbHOCTH;

3) npuHsiTHE Ce0s1 U APYTUX:

MPUHUMATh ce0sl, TOHUMAs CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MIPUHUMATh MOTHUBBI M APTYMEHTBI APYTUX MIPU aHAIN3E PE3YJIbTATOB ACATEIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OIITHOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU APYTOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTaTthl 0cBoeHUs nmporpammbl COO no 6uonoruu Ha 6a30BOM ypOBHE BKITFOYAIOT crienuduaeckue
Uit yaeOHoro npeaMera «buosorus» HaydHble 3HAHMS, YMEHHSI U CIIOCOOBI IEMCTBUM MO OCBOEHHUIO, MHTEPIIPETALUU U
MpeoOpa30BaHUI0 3HAHWUW, BUABI JIEATCILHOCTH TIO MOJYYEHUIO HOBOTO 3HAHUS W MPUMEHCHHWIO 3HAHWN B Pa3IMYHBIX
y4EOHBIX CUTYallUIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C Ouosorueil. B mporpamme npeameTHbie
PE3yNbTAThI IPEJICTABIICHBI IO TOJIlaM 00y4YEeHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeameta «buonorus» ¢ 10 knacce nOMKHBI OTpakKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MECTE€ M POJIM OWOJIOTMM B CHUCTEME HAydYHOTO 3HAHUS E€CTECTBEHHBIX HAYK, B
dbopMHUPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIaJI€ POCCUUCKUX U



3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTUE OMOJOrUM, (YHKUHOHAJIBHOW TPaMOTHOCTH 4YEJIOBEKAa Ui pEIICHMS
KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJAECpPKaHHE OMOJIOTMYECKMX TEPMUHOB U TMOHSATUMN: KW3Hb, KJIETKA, OPraHu3M, METadOIM3M
(oOMeH BellecTB M MPEBpAIICHUE SHEPruu), TOMEeocTa3 (caMOperyssiius), ypoBHEBas OpraHM3alUsl JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEPOAYKIIHS ), HACIEACTBEHHOCTh, I3MEHYMUBOCTh, POCT U PAa3BUTHE;

YMEHUE WU3JaraTh OHONOTHYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHAas, IIEHTpalibHas Jorma
MoJIeKyJsipHOU Ouonoruw), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBusnoBa) u y4yenus (o meHTpax MHOT000pas3usi u
POUCXOXKIEHUS KyJIbTypHBIX pactenuii H. V1. BaBuiosa), onpenenars rpaHuilbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIaJEeTh METOAAMH HAYYHOTO MO3HAHMS B OMOJIOrMH: HAOIIOICHNE U OMUCAHHUE KUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUW, OPraHU3aIUsl U MPOBEICHUE OMOJOrHYECKOT0 SKCIIEPUMEHTA, BbIIBXKEHHE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEMbIMH BEITUYMHAMH, OOBSICHEHUE TMOIYYCHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JI€JIaTh BHIBO/IBI HA OCHOBAHUH MOTYYEHHBIX PE3YIIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE NPHU3HAKA BUPYCOB, KJIETOK IPOKApHUOT M JYKapuUOT, OAHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHM MPOLECCOB: OOMEHa BEIIECTB W MPEBpPALICHUS SHEPIMH B KIETKE,
(oTocuHTE3a, IUIACTUYECKOTO U DSHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJ0TBOPEHUS,
pPa3MHOXEHUS, UHIUBUYaJIbHOT O Pa3BUTHS OpraHu3ma (OHTOreHE3);

YMEHHUE MPUMEHSTh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUs OMONOTMYECKUX MPOLECCOB U SIBICHUM, AJIA NMPUHATHSA
NPaKTUYECKUX PEUICHUH B MOBCEAHEBHOHN XHU3HU C IEIbl0 oOecredeHus: Oe30MacHOCTU CBOETO 370POBbS M 30POBbS
OKpYXKalOUUX JIIOJIeH, COOJIIOIEHUST HOPM TPaMOTHOrO TOBEJCHHS B OKpY)Karolled MNPUPOAHON cpene, MOHUMaHue
HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTHKEHHM COBPEMEHHOM OWONOTMM M OWMOTEXHOJOTMHM Uil PalMOHAIBHOTO
IPUPOIONIOJIb30BAHUS;

YMEHHE pEIIaTh 3JIEMEHTApHbIE TE€HETUYECKHE 33Jaud Ha MOHO- U JUTMOPHIHOE CKpEIIMBAHHUE, CLEIUVIEHHOE
HACJIEZIOBAHUE, COCTABJISITH CXEMbl MOHOTHOPHIHOTO CKPELIMBAHUS MAJIsi TPEACKa3aHWs HACJIEJOBAHUSA IPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINIOJIHATH Ja0OpaTOPHBIE M MPAKTHUYECKUE pPadOThl, COOJOATh MpaBwia MNpH padoTe ¢ y4EeOHBIM U
1a00paToOpHBIM 000PYI0BAHUEM;



yMEHHE KPUTHUYECKH OLICHHBATh U MHTEPIPETUPOBATH MHPOPMAIIMIO OHOJIOTHYECKOr0 COJECPKaHMS, BKIIOUYAIOIIYIO
IICeBJIOHAYYHBbIC 3HAHUS U3 Pa3IUYHBIX HCTOYHUKOB (Cpe/cTBa MAacCOBOM HWH(pOpPMAIMH, HAYIHO-TIOMYJISIPHBIC
MaTepHaJIbl), STHIECKUE aCTIEKThl COBPEMEHHBIX MCCIICIOBAaHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXH OJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHBMEHHBIC U YCTHBIC COOOIICHUsS, 00001as OMOJOTHYECKYI0 MH(DOpMAILMIO U3
HECKOJIbKUX UCTOYHUKOB, TPaMOTHO HMCIIOJIb30BaTh MOHATUWHBIN armapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaunmeHoBaHue pa3iesioB H TeM

KoaunuecTBo yacos

JIeKTPOHHBIE (LM POBHIE)

Ne i/ IIpakTnuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoThI
bu6mmoreka [JOK
1 b 1 .
MOIOTHA Kak Hayka 05 https://m.edsoo.ru/7f41¢c292
2 JKuBBbIC CHCTEMBI U UX OpraHU3aIus 2 brbmorexa [TOK
p . https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
3 X 7 17 1
UMUYECKUHA COCTaB U CTPOCHHE KIICTKU httos://m.edsoo.ru/7f41c292
bu6moreka [JOK
4 XK 9
VSHEACHTCIILHOCTL IUICTIEH https://m.edsoo.ru/7f41¢c292
5 Pa3mHoOXXeHHEe U MHIUBHIYyaIbHOE Pa3BUTHE 11 1 bubmoteka IJOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 17 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edso0.ru/7f41c292
7 Cenekuust opranu3mMoB. OCHOBBI 7 bubmotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 Pesepstioe Bpems 4 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacos

Bcero

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJIbHbIE PeCypChl

buonorus kak Hayka. KpaTtkas ucropus bubmorexa [JOK
1 1 https://m.edso0.ru/863e6122
pa3BHTHA GHOTOTHH. https://m.edso00.ru/863e632a
2 CyIIHOCTb KU3HU U CBOMCTBA KUBOTO 1 bu6mmorexa [IOK
https://m.edso0.ru/863e6564
3 YPOBHM OpraHu3alvy KUBOU IPUPOIBI 1 Brbmoreia LIOK
https://m.edso0.ru|86
Metonb! nutosioruu.. [Ipaktuyeckas padora
4 Ne 1 «Mcnonb3oBanne pa3inMuHbIX METO 0B 1 bu6muotexa LIOK
TIPU U3y4ECHUH OMOJIOTHYECKUX OOHEKTOBY. https://m.eds00.ru/863e6122
Knerounas reopust
5 XuMH4YeCKHil coCTaB KieTKu. Boga u 1 bubmioreka [IOK
MUHEpPAJIbHBIE COJIN https://m.edso0.ru/863e674e
5 XUMHUYECKUN COCTaB KiIeTku. Bona u 1
MUHEpaIbHBIE COJIU
bubmuoreka [JOK
! Yraesoet. Ml e 1 https://m.edsogru/863e6870
bubmorexa [JOK
8 benku. CoctaB u cTpoeHHE OCIIKOB 1 httos://m.e dsogru 186366072
9 HyxnennoBsie kucinotel. ATD 1 Et?fsnlyllr?::j(;groullé 630605¢
10 depmMeHTH — OUOJIOrHYecKre 1 bubmorexa [{OK

katanu3atopsl. JlabopaTopHas padora Ne 1

https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
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«M3yyeHune KaTaJTuTUYE€CKOM aKTUBHOCTH
dbepMeHTOB (Ha TpUMEpe aMIIIa3bl UK

KaTajasbl)»
11 K/p mo Teme "Xumuueckuii coctaB KIeTKH"
CtpoeHune 3yKapuOTHUECKOU KIETKH.
JlaGopartopHas pabota Ne 2 «/3yuenue bubmotexa LIOK
12 CTPOEHUSI KJIETOK pACTEHUH, )KUBOTHBIX, https://m.edso0.ru/863e6ff0
rpuOOB U OakTepuil oA MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOITpPENapaTax u UX OMUCAHUE)
bu6moreka [JOK
13 Knerounas mewbpana. fapo https://m.edsoz)l. ru/863e6e88
14 Pu6ocoma. [{uronnazma. KieTouHslit iieHTp
15 OIIC. Kommneke INonbaxu. JIn3ocombl.
Krnerounsie BKIIOUCHHS
16 Mutoxonapuu. [Inactuael. Opranouibl
JBHOKCHUS
CxojcTBa v pa3nuyus B CTPOCHUH
17 IIPOKAPUOTUYECKUX U DYKAPHUOTUYECKUX
KJICTOYHBIX OPraHU3MOB.
18 K/P mo Teme " KireTka kak Omojaorudeckas
cucrema"
19 Hexuterounsie hopmbl Ku3HU. BUpychl 1
Oakrepuodaru
bu6moreka [JOK
20 OOMEH BeIIeCTB WA METa00IM3M https://m.e dso<IJl.ru 18636766¢
. bubmioreka [IOK
21 uepreruiccknuii 00men https://m.edsocI)l. ru/863e7aae
22 [IuTaHnme KIIeTKU



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7aae

bu6mmoreka [JOK

23 o . X
OTOCHITES. ACMOCHITES https://m.edso00.ru/863e7c98
24 ®doTocuHTE3. XEMOCHUHTE3
25 ®doTocuHTE3. XEMOCHUHTE3.
26 buocunTes Oenka. Peakius MaTpuaHOro bubmuorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e
27 buocunTes 6enka. Tpancsms
98 Perynsuust TpaHCKpUIIIIMKM U TPAHCIISAIUN B
KJIETKE U OpraHu3Me
JKW3HEHHBIN UK KJIETKH. J{eneHre KJIeTKH.
Muto3. JlaGopaTtopHas padora Ne 3
29 «Habmnronenne MuTO3a B KJI€TKaX KOHYMKA bubmorexa IIOK
a https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKPOITperapaTax»
bu6moreka [JOK
30 M AM .
HTO3- AMHTOS https://m.edsoo.ru/863e796e
bubmioreka [IOK
31 Meii
cHos https://m.edsoo.ru/863e7f4a
39 O600611enne o TeMme "Ku3HeneaTeIbHOCTh
KieTku"
bubmioreka [IOK
®opMBI pa3MHOXKEHHSI OPraHU3MOB.
33 et TG BiL T https://m.edso00.ru/863e81b6
p https://m.edsoo.ru/863e831e
34 dopMbI pa3MHOKEHHSI OPraHU3MOB. bubmorexa [IOK
[TonoBoe pa3MHOKEHHE https://m.eds00.ru/863e7540
OO0Opa3oBaHuE U Pa3BUTHE MOJOBBIX KICTOK. Eub OK
35 OmnonorBopenue. Jlabopatopuas padora Ne nomorexa I

4 «M3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha

https://m.edso0.ru/863e81b6
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rOTOBBIX MHKpOIIpenapaTax»

36 OmnonoTBOpeHue 1

37 NunuBuyanbHOE pa3BUTHE OPraHU3MOB. 1 bubmorexa [JOK
OMOpPUOHANBHBIN TTEPHO]] https://m.edso00.ru/863e8436

38 WNHauBuayanbHOE pa3MHOXKECHHE. 1
ITocTaMOpHOHANIBHBIN TEPHOA.

39 O606m1eHue o Teme " PasMHOXEHUE U 1
WHJIUBUyaIbHOE pa3MHOKEHUE"

40 ['eneTnka — HayKa O HaCJIEZCTBEHHOCTH U 1 bubmoreka [IOK
HW3MEHYUBOCTU https://m.eds00.ru/863e8612

a1 3aKOHOMEpPHOCTHU HACIIeI0BAHUS TPU3HAKOB. 1 bubmotexa [IOK
MoHoru6puHoe CKpeluBanmue https://m.edso0.ru/863e8878

42 MHoOXeCTBEHHBIE aJlIed. AHATU3UPYIOIIEe 1
CKpelIBaHUE.

43 JuruOpunHoe ckpemyBanue. 3aKoH 1 bubmorexa [JOK
HE3aBHUCHUMOI'0 HaCIIeIOBAHUS TTPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HacJIe0BaHUE TPU3HAKOB.

JlaGopartopHas pabota Ne 5 «/3yuenne

44 pe3yJIbTaTOB MOHOIMOPHIHOTO U 1 butamorexa [IOK
JMTHGPIIHOTO CKPEIMBAHIS Y APO3ODHIEL https://m.edso00.ru/863e8c60
Ha TOTOBBIX MUKPOIIPEnapaTax»

45 IT/p " Pemenue 3aau o reHeruke" 2

46 XpOoMOCOMHasl TEOPHS HACIIEICTBEHHOCTH 1

47 Bs3aumoneiicTBrue HeaJIEIbHELIX T'€HOB" 1

48 [uronna3smMaTryeckas HaCIeICTBEHHOCTh 1

49 I'enernka mona. HacnenoBaHue npu3HaKos, 1 bu6moreka [JOK

CLCIIJICHHBIX C IIOJIOM

https://m.edso00.ru/863e8c60
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HN3menunBocth. Henacnencrsennas
n3MeHunBOCTh. JlabopaTopHas pabora Ne 6.

bu6moreka [JOK

>0 Msysenie MOHpHKALHOHHOH https://m.edso00.ru/863e8efe
W3MEHUYHUBOCTH, TOCTPOCHUE BAPUAIIMOHHOTO
psaa ¥ BapuallMOHHOM KPUBON»

HacnencrBennast ”3BMEHUMBOCTb.

51 JlaGopartopHas pabota Ne 7. « AHanu3 bu6mmoreka [IOK
MyTalui y Apo30(uiibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOITpernapaTax»

52 O600menue no teme «HacneacTBeHHOCTh U
M3MEHUYHUBOCTb OPTaHU3MOBY

53 I'eneruka yemoBeka. MeTobl HCCIIEAOBAHUS bubmoreka [JOK
T€HETUKH YEJIOBEKa. https://m.eds00.ru/863e8d78

54 ['eneTuka u 310pOBBE

55 [Tpo6aembl reHeTH4YecKoi 0e30macHOCTH

56 Cenexuust Kak HayKa U TPOIIECC bubmorexa IJOK

https://m.edso0.ru/863e9214

57 MeTtoasl U JOCTUKEHUS CEJIEKIMU PaCTEHUI bubmuorexa [JOK
Y KUBOTHBIX https://m.edso00.ru/863e9214

58 MeTtoasl U JOCTUKEHUS CEJIEKUUH PaCTEHUI
1 KUBOTHBIX

59 Cenexiuusi MUKpOOPTaHU3MOB

60 buotexHosnorus kak oTpacib NpOU3BOACTBA bubmorexa [JOK

https://m.eds00.ru/863e9336

61 O6006menue o TeMe "OCHOBBI CEJNIEKIIUU U
OmoTexHoJorun"

62 PezepBHOE Bpems



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

63 PesepBHOE Bpems 1
64 PesepBHOE Bpems 1
65 PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

buonorus 10 knacc [Taceunuk B.B., Kpukcynos B.B.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Mertoandeckue pekomeHaanuu mo o6uonoruu.B.B. [Taceunnk

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka IHIOK







