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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydebnoro mpenmera «buomorus» (6a30BbIA ypOBEHB,
npeaMeTHas o0nacTe «EcTeCTBEHHO-HAY4YHbIE IPEIMETHI») 111 oO0yyaromuxcs 10-
11 maccoB OTkpbITOil 0OmICOOpazoBarenbHOil TuMHazuu AHIIOO «MAHO»
(mamee cooTBeTCTBeHHO — Pabouas mporpamma, ['mmnaszus) paspaboraHa B
COOTBETCTBHUH C TPEOOBAHUSIMU U C YUETOM:

- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccniickon ®@enepanumy;

- Pacnopsixenust IlpaButensctBa PD ot 29.05. 2015 Ne 996-p «O6
yTBepkaeHnun CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit dexnepanuu Ha
nepuon 1o 2025 roga» (nanee — Ctparerust pa3Butus Bocriutanus B PD);

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYLIECTBJIECHHS 0Opa30BaTENIbHOU
NEATEILHOCTH IO  OCHOBHBIM  00IIeo0pa3oBaTeIbHBIM  IporpaMMaM  —
oOpa3oBaTeNbHBIM MpOTpaMMaM HadajJbHOTO OOIIEr0, OCHOBHOIO OOIIEro H
CpeIHEro 00I11ero 00pa3oBaHuUs;

- mpukaza Munnpocsemenuss Poccunm ot 17.05.2012 Ne 413 «O6
yTBEpKIeHUH (GeepalbHOTO TOCY/IapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpeaHero o01ero 00pa3oBaHusy C U3MEHEHUSIMH U JAoroaHeHus MU (nanee — PI'OC
COO);

- mpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpXKJIeHUH (enepanbHO 00pa30BaTENbHONM MPOrpaMMbl CPEIHEro OOIIEro
o0pa3oBaHUs;

- CII 2.43648-20 «CaHuUTapHO-IIUEMUOIOTHYECKUE TpPEOOBaHUSI K
OpraHW3alisIM BOCIUTAHHWSI W OOYYEHHUS, OTIAbIXa W O3JOPOBJIICHHS JeTeH U
MOJIOAEXKH», YTBEPKACHHBIX IMOCTAHOBJIEHUEM TIJIABHOTO CAaHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «l'uruennueckrie HOpMATUBBI M TPeOOBaHUS K
oOecrieueHn o0 6€30MacHOCTH U (MJTH) OE3BPETHOCTH IS YeoBeKa (haKTOPOB CPebl
OOWTaHUs», YTBEPXKICHHBIX IIOCTAHOBJIEHWEM TJABHOI'O CAHMTAPHOTO Bpaya
oT 28.01.2021 Ne 2;

- Konmenmuu »skonoruyeckoro o0Opa3oBaHHs B CHUCTEME  OOUIETro
oOpa3zoBanust (omoOpeHa pemieHHeM (deaepaibHOr0  y4eOHO-METOIUIECKOTO
oObeauHEHUS 10 001IeMy 00pa3oBaHuIo, IPOTOKOI OT 29.04.2022 Ne 2/22);

- OCHOBHOM 00pa3oBaTeNIbHOM MPOrPaMMBbl CPEIHETO OOIIEro 00pa3oBaHUs
['mmuasum (ganee — OOIT COO IN'umHaszun);

- y4eOHOTO TjIaHa cpeaHero oOmero oOpa3oBaHMsI HA TEKYIUH Y4eOHBIN
rox I mmuaznmy,
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- paboueilt mporpaMmbl BocniuTanus [ uMHa3uu;

- (QenepanpHOM pabouel mporpaMMbl CpeIHEro o0Iero oOpa3oBaHUS IO
yuebHoMy mnpenmety «buosorus» (0a3oBbIi ypoBeHb) s 10-11 kiaccos
00pa30BaTENbHBIX OPTaHU3ALINN.

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeil, colepKaHusi, pe3yJabTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takyke MOJI0KEHUS O crielupuke
Ouonoruu, €€ 3HAYEHWHW B TO3HAHUM IKUBOM TMPHUPOJBI U OOECreYyeHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouojoruu 1aé€t NpeacTaBICHUE O LeNx, 00 001Iel cTpateruu
oOy4eHMsI, BOCITUTAHUS U PA3BUTHUS 00YUaIOIIKUXCS CPEACTBAMHU Y4eOHOTO MpeIMeTa
«buonorus», onpenenser 00s3aTeNbLHOE MPEAMETHOE COJEPKaHUE, €0 CTPYKTYPY,
pacnpenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
M3YUYCHHs YUYEOHOro MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHY TPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEMH
oOy4Jarommmxcs.

B nporpamme o 61010THN TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dhopmMupoBaHUU OCHOBHBIX BUOB y4eOHO-TI03HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
MPUHINAN TPEEeMCTBEHHOCTH B HU3YYE€HHUM Ouosoruu, Oyiarogapss demy B HeH
MPOCMATPUBACTCS HANPABJICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyXKalolled MpUPOIHOU cpene.
[TosToMy Hapsny ¢ W3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHUUM B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HETHYECKOr0 KOHCYIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH 11e1eCO00pa3HOTo
MOBEACHUS B OKPYXAIOUIEW NPUPOJHON CpEle, aHAIU3a BIUSHUS XO3SIMCTBEHHOU



JEATEIIBHOCTH YEJI0OBEKA Ha COCTOSHUE MPUPOIHBIX U MCKYCCTBEHHBIX YKOCHUCTEM.
VYcuneHne BHHMMaHUS K TPUKIAJAHONM HANpaBJIEHHOCTH Y4YeOHOro IpenMera
«buonorus» NpoAUKTOBaHO HEOOXOAUMOCTBIO O0ECIIEUEHUS YCIOBUH JUIsl pELICHUS
OJTHOM M3 aKTyaJIbHBIX 33]a4 HIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GoOpMUpPOBaHHE y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorusst Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAay4YHOM KapTUHE MHPA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, e€
OTJINYWTEINIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alA W 3BOJIIOLUH, CO3HAET
yCIIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Mpupobl, (OPMUPOBAHHUSA
(YHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoOro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero o0pa3oBaHWsA,  COLUAIN3ALNU
oOyuaromuxcs. M3yuenue 6MoI0ruu o0ecnednBaeT yciaoBus A pOpMUpPOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IpECTaBICHUSAMHU U3 IPYTUX yU€OHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHbBIE NOJOKEHUS O MpeIHAa3HAYECHUH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENIeHUs NOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHWs, TMPEICTABICHHOTO B IPOrpaMMe IIO
OHOJIOTUH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MLMHI KyJIbTypOCOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KYyJIbTYphl, ONpPEACISIIONIME aJCKBaTHOE IOBEJICHUE
YyeJIoBeKa B OKpYXalolleld MPUPOAHOU cpesie, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
KU3HU U TPaKTHUECKON aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIy>aT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrHYECcKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOEHHOCTAX MKUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvy U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOoro npeamera «buonorusp»
BBIJICJICHBI CIIETYIOUINE COAEPKATENbHbIE TUHUU: «bronorus kak Hayka. MeTonabl
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HAay4YHOIro No3HaHus», «KieTtka kak Ouonorumyeckas cucremayn, «OpraHusm Kak
Ouonoruyeckas cuctema», «CucreMa ¥ MHOTooOpasue OpraHU4YecKOro MHpPay,
«IBOJIIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI M IPUCYILIAE UM 3aKOHOMEPHOCTH.

[lenr n3yueHus yuyeOHoro mnpeamera «buosorus»» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJIb30BaTh ATU 3HAHMS JJI TPaAMOTHBIX JCHCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHX TEOPHSX,
YUECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIAX, CIyXKalllUX OCHOBOU
Uil (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allid, BBIIAIOUINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHrue y OOYYarOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJIbHbIX W
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IVISIIOB, WJAEH M TOJXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO ypOBHsI OpraHH3aluy;

CTAaHOBJICHHE Yy oOydJarommxcss oO0meil KyJbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MUpa KMBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OMbITA, MOTYUYEHHBIX IPU U3YUYEHUU
Onooruu;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUH MIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOII0OICHUS ITUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.
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Jnst u3yuenusi 6MoJioruu Ha 0230BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHus
otBoauTcs 68 yacos: B 10 kitacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 yaca
(1 yac B HezeMIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounp 6uonoruu B hopMupoBaHHM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM IPUPOIbI (HAOII0OIEHUE, SKCIIEPUMEHT, ONTMCAHNE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, JIx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U NpaKkTHYEeCKHEe PadoThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHME pa3IUYHBIX METOAOB MPHU
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUSA.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YpOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HUY», « YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

Oo6opynoBanue: mojaenb Mojiekyisl JJHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIETKU. XHUMHUYECKHE DJJIEMEHTBHI: MAKpPOJJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKME CBOIlCTBa OenkoB. buonormyeckue
byHKIIUN OETIKOB.
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depMeHTHI — OMoJIoTHYecKHe KaTan3aTopsl. CTpoeHne pepMeHTa: aKTUBHBIM
HeHTp, cyOctpatHas cnenuduyHocTth. Kodepmentsl. Burtamunbl. Otauyus
(GbepMEHTOB OT HEOPTraHUYECKUX KaTau3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TJII0K03a, pub03a U Je30KCUpu003a), Tucaxapu bl
(caxapo3a, JlakTo3a) M TOJMCaxapulbl (Kpaxmaji, TJUKOIeH, UEeJUII0JI03a).
buonornyeckue pyHKIIMM YrII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢Gynkuuu aunuaoB. CpaBHeHUe
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie kucnorel: JHK w PHK. Hykmeotmaer — MOHOMEpBI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Bunasr PHK. AT®: ctpoenne u hyHKIUH.

[{utonorus — Hayka o KieTke. Kiietounas Teopus — IpuMep B3aUMOACUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. METOAbl N3YUEHUS KIIETKH.

Krnerka kak nenoctHas xuBas cucrema. OO01iye npru3Haky KJIE€TOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekyinbsl JIHK kak renernueckuit ammapar, cucreMma
CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuid. CTpoeHwue
AYKaApUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWABl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunbl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMKM OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sajpa: siaepHas o0o0JovKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Jnarpammel: «PacnpeneneHne XUuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «CTpoeHne mMosiexyibl
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AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopHas pabora Ne 2. «M3yyeHue CTpO€HUS KIETOK paCTCHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEraparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUd B TMOHUMAHUU
MeTabon3ma.

Turnbel oOMeHa BellecTB: aBTOTPO(HBIN U reTepoTpodHbIi. Poib (hepMeHTOB B
oOMeHe BeIleCTB U MPEeBPAIIEHUN SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas u TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOJYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XeMOCUHTE3UpyIone OakTepuu. 3HaUeHUEe XEMOCUHTE3a JJIs
JKW3HU Ha 3eMIIe.

DHepreTruecknii oOMeH B KjeTke. PaciernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBaHUE PHEPTUHU B KJIETKE. DTaMbl YHEPreTUUECKOro oOMeHa. [ mukoums.
bpoxxenne u ero Bunbl. KucnopogHoe okucieHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHciasuuu. KoaupoBanwe amMuUHOKHUCIOT. Posib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpsiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/Ia.
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OOpatHass ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  l[Ipodwunaktrka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsnos, /1. 1. Banosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumbl muTanusy, «Mertadomusm», «MUTOXOHAPHUSY,
«JHepreTudyeckuii oomen», «Xiopormitacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xku3HeHHbM nuki Bupyca CIIN/a,
oakTepuodaray, «Permukarms JTHK».

Oo6opynoBanue: monaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LUK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
Jumiou HeIli W TatulOWJHBIA  XpOMOCOMHBIE  HAOOpBl.  XpOMaTHUJbL.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W HWHIAUBHIYAJIBHOTO Pa3BUTHUSA
OpPTraHU3MOB.

Henenune knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

dopMbI pa3MHOXKEHHsI OPTaHU3MOB: OecIoyioe U 1mosioBoe. Busl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BETeTaTUBHOE pa3MHOXkKeHUE. VICKycCTBEeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €r0 3HAUEHUE ISl CEJIEKIIUU.

[TooBOE pazMHOKEHHE, €T0 OTINYUS OT OECTIONOTO.

Meito3. Cranuu meiio3a. [Iporecchl, mpoucxoAsiiue Ha CTagusiaxX Menosa.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOrMYECKUW CMBICT H
3HA4YCHUE MENO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHES.
OcoOeHHOCTH CTpOEHUsI SMIICKIETOK U CcrepMaTo30ua0B. OII0OJ0TBOPEHUE.
[TapTrenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npo0ienue, ractpyJsiius, opraHorene3. IloctamOpuonanbHOEe pazButhe. Turbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
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CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBbl pPa3MHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpoeHHE TMOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukm», «Pemmukamus JHK», «Mwuto3y,
«Menos», «Ilpsmoe n HenpsMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
4esnoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENapaThI «CnepmaTto3ouapl
MJICKOITUTAIOLIETOY, «SHIIEKIIeTKa MIEKONUTaromero», «Kapmoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «J/leJieHue KIEeTKW», MOJIEIIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlabopaTtopHas pabora Ne 3. «HaOGmromenwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjiencTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U SMOPHOJIOTUH B CTAHOBJICHUU TE€HETUKHU. BKiam pocCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUMT,
HATOT€HETUYECKUHN, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
NOoHATHSA. [ eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIVICHUA MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpeluMBaHWe. 3aKOH  HE3aBHUCHMOTO  HACIEIOBaHUS
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanusupyolee ckpenBanue. Fcrnonp30Banne aHAIM3UPYIOMIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHOe HacjenoBaHue nmpu3HakoB. Pabora T. Moprana no crienjieHHOMYy
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClerieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTHU. | €eHETUUECKHE KAPTHI.
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['enetnka mosa. XpoOMOCOMHOE OmNpeAeieHrne moya. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMeTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMOHHON NU3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoMCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHas, Wid TE€HOTUIIMYECKAs, HU3MEHUUBOCTh. KoMOWHATHBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOW
U3MEHUYMBOCTU. MyTalmoHHasi U3BMEHUMBOCTh. Kitaccudukaiys MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpu4nHbl MyTaluidi. MyTareHHbie (paKkToOpBbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka 4yenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpemeHHOE OIIPEIEIICHUE TEHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TE€HHBIC OOJIC3HU,
OOJIE3HU C HACJEACTBEHHOM MPEIPacloyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KIETKH. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUSHUS] TEHETUYECKHUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHHUE MEIUIIMHCKON
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YyeToBeKa.

JdeMoHCTpaUm:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuiel 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKUE U €T0 [IUTOTCHETHYEeCKasI
OCHOBAa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTCHETUYECKAS OCHOBA», «3aKOH YHCTOTHI
rameT», «/urubpuanoe ckpemmBanney, «[{uronornyeckne 0CHOBBI TUTHOPUTHOTO
CKpelmuBanusy, «Menos», «BzanmoaeincTBue aaielbHbIX T€HOBY», «I eHeTHUeCcCKue
KapThl PACTCHUM, )KUBOTHBIX U 4YeJIOBEKay, «['eHeTnka mona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapuOTHIIBI 4eloBeKa W >KMBOTHBIX,
«Bugsl m3meHunBoCcTHY, «MoaudukamoHHas U3MEHYUBOCThHY, «HacrmemoBanue
pesyc-baktopa», «I'eHeTuka rpynn KpoBw», « MyTarinoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«HenonHoe nmoMuHHMpoBaHue», «JlurnbpumgHoe ckpenuBaHuey», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu Gopmbl
KPBUIBEB U OKPACKU Tena), repbapuii «['opox moceBHOM».
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JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «l3ydyeHue pe3yiabTaTOB MOHOTHUOPUAHOIO M
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIIEKIUU U JTIOMECTUKALUS.
VYyenne H. 1. BaBuinoBa o ieHTpax npoUCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHui. LIeHTpbI MPOUCXOKIACHUS TOMAITHUX )KUBOTHBIX. COPT, MOPOAA, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi M MHAUBUAYAJIbHBII OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTephepa. bIm3KopoacTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHUs. CKpellMBaHUE YHUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HeponcTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycnexu. MIcKkycCTBEeHHBI MyTareHes U MoJy4eHHue
MOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOoJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomobunantHo JIHK wu tpancrennsix opranuszmon. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruyeckue W dtuyeckue  npobmemsl. MO —  reHeTruyecku
MO (ULUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBanos.

Tabnuipel U cxeMbl: KapTa «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenumity, «OTmnanéHras ruopuausanus», «Padotel akagemuka M. @. MBaHoBay,
«ITomumnongus», «OOBEKTHI OUOTEXHOJNOTUWY», «KieTouHble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOAO0B U KOPHEIIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03sHCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Okckypeusi «OCHOBHBIE METOIIBI M JIOCTHXKEHHUS CEJIEKIMM PACTCHUU W
KHUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, MIJIEMEHHYIO bepmy,
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COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaToOpuIo
arpOyHMBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIOIUOHHAS
TeopHsl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HaYK.

CBugerenscTBa dBOMOLMU. [laneoHTONMOTHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paziuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pyIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI HSBONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpEAENEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tomynsuus kak eAMHUIA BUIA U 3BOJIIOLUU.

JBrokymme cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTallmoHHbIN
MpoOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius u Murpanus.

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu  BugooOpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. @DopMbl  HBONIONUU:  (UIETUYECKAs, HUBEpPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxieHrue OT HecleuuaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromias
crieluanu3anys. AJIanTUBHAas paadaiys.

JlemoHcTpanum:

[Toptpetsl: K. JInnnen, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mronnep, A. H. Ceepuios.
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Tabmuibl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKkymre cunbl dBomoIMN», «Kapra-cxema wapmipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

ObopynoBaHue: KOJUIGKIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPAaCKH,
Ha0Op TJIOJMOB U CEMsH, KoJuleKuusi «l[IpuMepbl 3alIUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABJICHUS DBOJIOIUN», 00BEMHAS MOJENb
«CTpoeHue roJIoOBHOrO0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Kkoiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojnenb ammmkanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, « Pa3zBuTue Jsrymkn,
Mukponpenapar «/Ipozoduia» (Hopma, MmyTaiuu GopMbI KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHIECKOMY
KPUTEPHIO».

JlabopaTtophas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHCcmepMus. XuMHUUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BoIIoMU. HavanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MpPOTOKJIETKU. IIepBbie KIETKM W HX DBOJIOILMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickas dpel. [lameosolickas spa u €€ MEepUOABl: KEMOPUICKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030H1CKas 3pa U €€ MEPUOIbl: TPUACOBBIN, FOPCKUKA, METIOBOM.

KaiiHo3oiickags »3spa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJorHnYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOIO M SKMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIEHNE, pacUBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.
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Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue mpeacTaBieHH O
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBrkyue cuibl ((pakTophl) aHTpororenesa. HacinenctseHHas ”3MEHUMBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBEHHbI 00pa3 KU3HU, M3TOTOBJIEHUE OpPYIUi
TpyJAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbii, YenoBek mnpsaMoxondmnii, YenoBek HeaHAEPTAIBCKHANM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUajibHAas),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTka», <OKuUBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa MU YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IpPEAKOB
COBPEMEHHOI0 4YelnoBeKa», «llpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE pachhy.

O6opynoBanue:  Myisiku — «[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTalIblla, KPOMAaHBOHIIA), CIJIECNKU WIIU
U300pKEHHUST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TeOXpoHOJOTHUYecKass Ta0Onuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUIY.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PAaCTCHHUH U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKcKypcust «IBOJIIOIUSL OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUul My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIinas cpeaa.
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DKOJIOrHs KaKk Hayka. 3aJaud ¥ pa3aeibl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okonornueckne (dakTopel. Kiaccudukamus sKogorHYecKuXx (HaKTOPOB:
abnoTtnyeckue, OUOTHMYECKHE U AaHTPOIOTreHHbe. JIeHCTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpHOAU3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buosiornueckne puTMBl.

buotnueckue ¢akropsl. Buibl OM0THYECKHX B3aUMOJECHCTBUI: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsl. Ilapasutusm, koomepaiusi, MyTyaausM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHHe OHMOTHMYECKHMX B3aUMOJEUCTBHI JJi1 CYIIECTBOBAHHS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISILMA: YHCIEHHOCTD, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4ucI€HHOCTH MOIMYJISILUA U €€ peryJssuus.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
opranusMoBy», «®Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[TpakTrueckast padora Ne 2. «IToacd€T MIOTHOCTU MOMYJISLMN pa3HBIX BUJIOB
PaCTEHHID.

Tema 4. CooO1mecTBa 1 IKOJI0rHYeCKHE CUCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3U B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucreme W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHU dKocucTeMbl. [1uieBrie nenu u cetu. OCHOBHbIE
MOKa3aTeIM JKOCHUCTEMBI: Onomacca, MPOAYKUHA. DKOJIOTMYECKHE NHUPaAMUIbL:
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MPOAYKIMU, YHCICHHOCTH, OuoMacchl. (CBONCTBA SKOCUCTEM: YCTOMYHBOCTb,
camoperyJisinus, passurue. CyKieccusl.

[IpuponHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO JIeCa.

AHTPOTNIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuiisl, coctaB U CTpPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BElIECTB U OMOTCOXMMHYECKUE IIUKJIIBI 3JIEMEHTOB (YIJiepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHMe MPUPOIBI U yesioBeuecTBa. CoxpaneHrne 6uopazHooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpaBICHUS
MPUPOJIHBIMUA PECypcaMy U UX UCIOJIb30BaHUE. JlOCTHXKEHHST OMOJIOTHHM U OXpaHa
PUPOJIBI.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsle nenu», «buoreHO3: COCTaB U CTPYKTypay,
«IIpupoausie coobimiectBay, «llemu nuTaHus», «OKOJOTHYECKAs] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d BomoéMa», «ArpoueHo3», «lIpumepHbie
aHTPOTOTEHHbIC BO3/ICUCTBUS HAa IPUPOY», « BaskHEHIIINE HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctamistomas orochepo»,
«®akTopel  gerpamaumu  nouB»,  «llapuukoBblii  3ddekT»,  «DakTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepsi»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJeib-anmivkanus « TunuuHable OWOILIEHO3bD», TepOapuid
«PacturenbHBIe COOOIECTBAY, KOUICKINH «bHoleHo3y, «BpeauTenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYP», TepOapuu M KOJJICKIIUUA PACTCHUHN U KUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIaM oJHOro Buaa, KpacHast kuura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB PpACTCHUH U
KUBOTHBIX.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBalTcs TpeOOBaHUA K pe3ysbTaram
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOEHUS IpeameTra «buomorus»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MUJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOINPENENICHUI0, HajJu4yhe MOTHBaUM K  OOy4YeHHI0  OHOJOoTruH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYaloOlUXCsl PYKOBOJACTBOBATHCS B CBOEH
JIEATEIIBHOCTU 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMHU, MPUCYILUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, HCTOPUUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TPyAa U CTAPIIEMY ITOKOJICHHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKUAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKPY KaroIlIen Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpeamera «buosorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIITNXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3UILIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIECTRA,;
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OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3/ITaHUN YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a7a4, BBIMOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAJILHBIM TMTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAXKITAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBOXKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH miepea PonauHoii, ropaoctu
3a CBOM KpaH, cBOIO PonauHy, CBOM SI3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJIOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETHKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;
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NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUA JKUBOW MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) ¢usnyeckoro BocnutraHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJTy YU :

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryispHas (Qu3nyeckas akKTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (pU3MUecKOMy U
MICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyayimied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICEHUE YPOBHA JKOJOTMYECKOM KYyJIbTYphbl: TNPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHUE TJI00AJIBHOTO XapakTepa HKOJOTHYECKUX MpoOJieM M MyTell ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M YMEHUS TpU peUuleHHuH TMpoOJiieM, CBA3aHHBIX C  palOHAaJbHBIM
IPUPOJIOTIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXPaHy BHIIOB,
IKOCUCTEM, Orochepsl);
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AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAIIUX BPEA OKPYKAIOWIEH PUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHON M COLUUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW U OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOIO Ha JIUAJIOTe
KyJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWe chnerudUuKU OMOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYXalollleM MHpPE KakK O €IMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIecTBa, B MO3HAHUHM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU HpodsieM
COXpaHEHUs! IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIM3AINU:
oOecrieyeHus: HOBOTO YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTe BBIXO/AA W3 II00AJbHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKUX 3HAHUM B IENIX
MOBBIIIIEHUs  OOIIEeH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
IPY U3y4YCHUU OUOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM M3MECHEHUH,
yMEHHUE Jie7laTh OOOCHOBAHHBIC 3aKJIFOUCHHMS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [EJIbIO MOTYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHust npo0eM B peasibHbIX KU3HEHHBIX CUTYaIIMSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESTEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHUIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYWMble JUISI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOIIUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa H CHEIU(PUKYy METOJ0B ITO3HAHMS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, MPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJoBaHne, HaOI0IeHUEe, M3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
y4yeOHbIe JeHCTBUS  (IMO3HABATENIbHBIE, KOMMYHHMKATUBHBIC, PETYJISATUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIMOHATBHOW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHIIMH ~ OOy4YaroIIMXCsS, CIHOCOOHOCTh OOyYarouMxcs HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIC, MAPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC ICUCTBUS B MO3HABATEIFHON M COLIMATIBHOM MPAKTHKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS IIPOTPaMMbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbLHbIMH yueOHBIMHU NMO3HABATEJILHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKaAIU, 000OIICHHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA ICIISIMH,

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBS3€H ¥ OTHOIIEHWH B M3yYaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TaKxKe
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MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B PA3IMYHBIX HWH(POPMAITMOHHBIX
UCTOYHUKAX;

pa3pabarbiBaTh IUTaH pEIICHHUS MPOOJIEMBbI C yU4ETOM aHalM3a MMEIOIIUXCS
MaTepHAITbHBIX M HEMAaTEPHUATIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN ACSITEITLHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHITH PabOTY B YCIOBHIX PEaTbHOTO, BUPTYaTHLHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIIEIOBATEIBCKOM U MPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOIOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TIO3HAHUS;

WCITOJIB30BaTh PA3IMYHBIC BUILI JACSITCIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalnH, MNPeoOpa3oBaHUI0 U TMPUMEHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX U COIMATIBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIAJCTh HAYIHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OpPMYIUPOBaTh COOCTBEHHBIC 3aayll B 00pa30BaTEIbHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JEeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO W MPAKTUYECKYIO 00J1acTh
KU3HEICATCIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjlaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pab6ora ¢ ungopmaunmueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMaImu (TeKcTe y4eOHOTOo
nocoOusi, HAyYHO-TIONMYJISIPHOW  JIUTEpaTrype, OHOJOTHYECKUX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIM3UPOBATH
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UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUUECKH OIICHUBATH
e€ JOCTOBEPHOCTh M HEMIPOTHUBOPEUUBOCTH;

bopMyIMpOBaTh 3alPOCHl U MPUMEHATh PA3IUYHBIE METOJblI IIPU TOUCKE U
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMON TSI BBITTOJTHEHHS YICOHBIX
3aj1a4;

pUOOpeTaTh OMBIT HCMOJAb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIB30BaHUS PAa3IMIHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
ounosiornyeckoi nHGopManuu (Cxemol, rpaduku, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
pyroe);

WCIIOJB30BaTh HAYYHBIH S3BIK B KayecTBE CpeACTBa mpu pabdbore ¢
ouosiornyeckoi uHMOpManMel: TPUMEHSTh XUMHUYECKHe, (Quznueckue u
MaTeMaTUYECKHE 3HAKU W CHUMBOJIBI, (HOpMYJbl, abOpeBUATYypy, HOMEHKIATYPY,
UCIOJB30BaTh M MPEOoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HATJISITHOCTH;

BJIaJIeTh ~ HaBBIKAMM  pAaCIlO3HABaHWUS W 3alUTBl  WHOOpPMAIWH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaieHne YHHBEPCATbLHBIMI KOMMYHHMKATHBHBIMM JI€/iCTBUSIMU:

1) o6menmne:

OCYILIECTBIIATH KOMMYHHKAIIMHM BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU TI0 CYIIECTBY OOCYXKJIaeMoi Tembl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEILHO BBIMIOJIHEHUS TMpeasiaraeMoin
3a/1a4ud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYTUX YYACTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacrio3HaBaTh HeBepOallbHBIC CpEJCTBA OOIIEHHS, ITOHUMATh 3HAYCHHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(PJIUKTHI U BECTU IEPETOBOPHI;

BJIQJICTh PA3JUYHBIMHU CIIOCOOaAMU OOIIECHUS W B3aMMOJCHCTBUS, TOHUMATH
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHNE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIupoBaTh CBOM BO3PAKECHHUS,

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAs IeATEIbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThI IPU pelIeHUU OUOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1a4H;

BBHIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHA KOJIJIEKTUBA;
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OPUHUMATh eI COBMECTHOM  JEeATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIAH JCHCTBUM,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh peE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IIO3ULHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

OgBy1aieHHe YHHBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U HUX
pEIIeHMs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSX M IOCTYIIKaxX IO OTHOLIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3J0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEIbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQIIEKCUH AJIsi OLEHKH CHUTYyalllH, BhIOOpa
BEPHOTO PEILECHUS;

YMETb OLEHUBATh PHUCKM W CBOEBPEMEHHO IIPUHUMATh PELICHUSA M0 HX
CHU)KEHMUIO;



28

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAIW3E€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsA U APYTUX:

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs nporpammbel COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue st yueOHoro npenmera «buomorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHECHUIO 3HAHWI B Pa3IMYHBIX YUE€OHBIX CUTYyallUsSIX, a TAKXKE B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydeOHOrO mpeamera «buomnorus» 6 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB WU TOHSITHUM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocTtad (CamMoperyJysius), YypOBHEBash OpraHU3alMsl JKUBBIX CHUCTEM,
CaMOBOCHPOU3BECHHE (PENPOIYKIIHMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJICKYJISSpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBuioBa) u y4deHus (o meHTpax MHOTOOOpasusi u
MPOUCXOXKCHUSI KyJIbTYpHBIX pacTeHuii H. V. BaBunosa), onpenensats rpaHUIbl UX
MPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUI, OpraHu3auus U MNPOBEICHUE
OMOJIOTMYECKOT0 IKCIEPUMEHTA, BBIJIBUKEHHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOJYYCHHBIX pPe3yJbTaTOB,
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WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE JI€JaTh BBIBOIBI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTMYeckoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C Lenaplo obOecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIFO/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaroLIei
IPUPOTHON cpene, MOHUMAHUE HEOOXOTUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
PUPOIOTIOTH30BAHUS;

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
TUTHOPUHOE CKpEIIMBaHUE, CICIUICHHOE HAacleIoBaHue, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpEICKa3aHHsl HACJIeJOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE padOThl, COOIOATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTHYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEAICTBA MAacCOBOW MH(GOPMAIIMHU, HAYYHO-TIOMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTrO mpeameta «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MONYJISIIUs, TEHO(POHM, DBONIONHUS, ABMXKYIIHME CHIBI ((PaKTOphl) SBOJIIOIHUH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHI000PAa30BaHME, IKOJIOTHMYECKHUE (DaKTOpHI,
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DKOCHCTEMA, MPOAYLUEHTHI, KOHCYMEHTBHI, pEIyLUEHTbl, LENU IHUTAHUS,
HKOJIOTHYECKas MMpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jaraTh OWOJOTrHYEecKue Teopuu (PBONMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHusl riaBHbBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepuanckoro),
ONPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONMCAHNE XUBBIX CHUCTEM, ITPOLIECCOB W SIBJICHHUM, OPraHMU3alMsl U IPOBEICHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXy HCCIAEAYEMbIMU BEJIUYUHAMHU, OOBSICHEHHE IOJYUYEHHBIX pEe3yJbTaToOB,
VICITOJIb30BAHHBIX HAYYHBIX IOHATUIN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAaHMHM MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOreolEHO30B U JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOIECHHOCTU
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB M IIOTOKAa HDHEPIMU B DKOCHCTEMAX, AHTPOINOIEHHBIX HM3MEHEHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBIC 3HAHUS Al OOBSACHEHUS OMOJOTHYECKHX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpY KaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTHH JJIs1 pALIMOHATIBHOTO IPUPOAOTIOIb30BaHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMaX (1[eNU MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHHEM;

YyMEHUE KPUTHYECKH OIIEHMBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAaccOoBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarTpuBaThb  TIJ0OaldbHBIE  SKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIHUIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
0000111ast 6MOJIOrHYecKy0 UH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.
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10 KJIACC
KoanuyecTBO 9YacoB DJIeKTPOHHbBIE
HaumeHnoBanue pa3aejoB U TeM nudpoBLIe
Ne ii/m P Konrpoabnbsie IIpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
1 b 2 0.5
HMOJIOTIA Kak Hayika https://m.edsoo.ru/7f41c292
2 JKuBble cCUCTEMBI M KX OpraHU3aIlHs 1 bubnmorexa [IOK
p H https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X % 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso00.ru/7f41c292
bu6nmoreka [JOK
4 K 6
HBHEACATENBHOCTD KIICTKH https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHUE 1 MTHANBUAYATBHOE Pa3BUTHE 5 1 bu6nmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bu6mmorexa [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4
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11 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aeioB H TEM nudpoBLIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bceero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
bubnunoreka LIOK
1 JBOMOKOHHAS GHOOTHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka LJOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprauusMeL 1 OKpyxaiomas cpena > https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
4 Coo0111ecTBa ¥ DKOIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubmmoteka IIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
1 34 0 2.5

I[TPOTPAMME
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10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3yyeHusi odOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TO3HAHUS KUBOM
npupojsl. [Ipaktuueckas padbora
2 NE lp«I/ICHOJII:)?;OBaHI/IC a3IJ)qu1,1x 1 0.5 bubmmorexa [JOK
} P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUHU
OMOJOTHYECKHX O0OBEKTOBY
3 Bbuonornueckue cucTeMsl, 1 bubnmorexa LIOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Boaa 1 bubmuoreka [{OK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6nunorexa LIOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubmuoreka [IOK

KaTaJTUTHYCCKON aKTHBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUJIa3bl
WJIM KaTajasbl)»

https://m.edso00.ru/863e6b72
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bu6nmoreka [IOK
! YrieBofsL. Tt https://m.eds00.ru/863e6870
bubnunoreka LIOK
8 Hyxientossie kueiorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u meToas! u3ydeHus Bbu6muotexa [JOK
kieTku. Kierounas reopust https://m.edso0o.ru/863e6e88
10 Knerka kak 1enocTHas )KuBas
cucTema
CrpoeHnue 3yKkapruoTHUYeCKOn
kieTku. JlabopaTopHas padora Ne 2
«M3y4yeHune cTpoeHHsl KIETOK bubmmoreka [JOK
11 pacTeHHM, Y)KMBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIFICAHUE»
bu6nunorexa LIOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6nmorexa LIOK
13 Potocitnres. XemocHirres https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14 uepreTicckuii 0bmen https://m.edso0.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kineTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 05 bubnuotexa [JOK

«Habmoaenre MUTO3a B KIIETKax
KOHUYHMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»

https://m.edso0.ru/863e7dc4
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16 buocunTes Oenka. Peakumst bubnuorexa [JOK
MaTpPU4YHOI'0 CUHTE3a https://m.edso00.ru/863e796e
bu6nuoreka [IOK
17 T —0 0
PAHCIBILIA — DUOCHITIES betia https://m eds00.ru/863e796e
18 Hexkierounsie popmMbI )KU3HU — bubnmnoreka HOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. OII010TBOPEHHUE.
21 JlaGopatopHas pabota Ne 4 05 bubmmnoreka HOK
«3y4eHune cTpoeHus MOJIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 NuauBuayanbHOE pa3BUTHE bu6mmoteka IIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HACJICJICTBEHHOCTH U bubmmorexa [JOK
g https://m.eds00.ru/863e86f2
U3MECHYUBOCTH
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
A PIA pett but6mmoreka [IOK
25 3aKOH HE3aBHUCHMOTO

HACJICAOBaHUA [TPU3HAKOB

https://m.edso0.ru/863e89a4
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CueruieHHOE HacJeI0BaHNUe
npu3HakoB. JlabopartopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB

bub6numoreka [IOK

26 MOHOTHOPHUIHOTO U TUTHOPUIHOTO 0.5 https://m.edsoo.ru/863e8c60
CKpEIIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKPOTIpEIapaTax»

97 I'eneruka nosa. Hacnenopanue bubmuoreka [{OK
MPU3HAKOB, CUEIJIEHHBIX C MIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
U3MEHYHMBOCTb. JIJabopaTopHas

08 pabota Ne 6. 3yuenue 05 bubnuoreka [IOK
MOTU(DUKAITMOHHOW U3MEHUNBOCTH, https://m.edso0.ru/863e8efe
MOCTPOCHHE BAPHAIIMOHHOTO Psia
Y BapUallMOHHON KPUBOI»

HacnencrBeHHass NI3MEHYMBOCTD.
JlaGopatopHas pabora Ne 7. bubmuoreka [IOK

29 . 0.5
«AHanu3 MyTanui y 1po30Quist https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKPOTIPEIIapaTax»

bubnmorexa LIOK

30 Tenernia esobeta https://m.edso0.ru/863e8d78
PesepBHblit ypok. O60011eHNE 110

31 Teme «HaciencTBeHHOCTh 1
U3MEHYUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa ¥ Tporece bubmmorexa [JOK

https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA bubnmnoreka LIOK

pacTeHUM U )KUBOTHBIX

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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
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buotexHoiorus Kak orpacib bubnmnoreka HOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

34 0 4


https://m.edsoo.ru/863e9336
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne JlaTa uudposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydyeHusi odOpa3zoBaTesbHbIE
padoThbI padoThbI
pecypchl
1 DBOJIIOLHS U METObI €€ N3YUCHUS 1 bromorexa LIOK
t A Y https://m.edso0o.ru/863ea20e
5 WcTopus pa3BuTHS NpeAcTaBIeHUN 1 Bbu6mmoteka [JOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 M 1
HKPOIBOMOTIA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3JeMeHTapHas
eIMHUIA BUJIA U DBOJIIOIHH.
4 HI2160 I;To Hﬂa}l abora Jﬁo 1 1 0.5 brbmmorexa [IOK
patopHaip B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
Mop(dorIornueckoMy KpUTEPHIO»
5 JIBUoKyIIHME CUIbI (3JIEMEHTapHbIE 1 bubmmnoreka HOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
bubmuoreka [{OK
6 E i1 0TO 1
CTECTBEHHBII 0TOOp 1 ero dopwb! https://m.eds00.ru/863e9ed0
Pesynprarsl 3BOMIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH000pa3zoBanue. JlaboparopHas 1 05 bubnuotexa [JOK

paborta Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OPTaHUu3Ma U
€€ OTHOCHUTEIHLHOTO XapaKTepa

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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Hanpasnenus u mytu

bu6numoreka [IOK

8 MAaKpO3BOJIFOLIMA https://m.edso0.ru/863e9cle
9 HeobOpatumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/JIbI €€ U3YUCHHUS
1 ['unoTe3sl MPOUCXOKACHUS KU3HU bubnnorexa [JOK
Ha 3eMie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emie 1o spam bubmmoreka [JOK
Y Nepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 Bu6mmoteka [IOK
«/3y4eHne UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHMii U KUBOTHBIX B
KOJIUTEKIIUSX )
14 CoBpeMeHHas cucTema bubmuoreka [IOK
OpraHr4eCcKoOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edso0.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bu6muoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
18 YenoBeueckue pacsl U IPUPOHBIE bubmuoreka [IOK
aJlanTaly 4YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IIeHHE TIO
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE

SKA3HU Ha 3eMIIE»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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20 DKOJIOTHS KaK HayKa
Cpenbl OOUTaHUS U SKOJIOTHYECKUE bubmmoreka [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopshI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 pacTeHUi U3 pa3HBIX MECT 0.5 bubmmorexa [JOK

https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomymsaun. [Ipaktudeckas pabora

24 Ne 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISIMI pa3HBIX BUOB
pacTeHuin»

o5 Coo0bmiecTBa OpraHu3MoOB — bubmmnoreka HOK
OMOoIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 AKOCUCTEMBI. DKOJIOTHUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponnbie 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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30 buocdepa — rnobanpHas 1 bubnmnoreka HOK
9KOCUCTEMA 3eMJIU https://m.edso00.ru/863ebb5e

31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS 1 bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocylecTBoBaHUE MPUPOJIBI U 1 bubnnorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600ICHHE

34 TeMbl «Coo011ecTBa 1 1
HKOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 0 55

[TPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) buonorus. 10 kinacc. ba3osiil yposens. [laceunnk B.B., Kamenckuii A.A.,
Py61ioB A.M. u ap. / Ilox pen. [Taceunuka B.B. buonorus. YMK: «JIuaus xu3nm»
(10-11) (basoserit). — AO «M3nmatensctBo «IIpocBerienue». DnekTpoHHas Gopma
y4eOHUKa;

2) buosorus. 11 knacc. ba3zoBeiit yposens. [laceunuk B.B., Kamenckuii A.A.,
Py6uoB A.M. u ap. / Ilox pen. [Taceunuka B.B. buonorus. YMK: «JIunus xu3nm»
(10-11) (bazoBerit). — AO «M3nmarensctBo «IIpocBermenuey. DiaekTpoHHas Gopma
y4eOHHUKa.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) Koznosa, Kyumenko: buonorus B Tabnuimax. 6-11 knaccel. CipaBoYHUK.
VYuebnoe nocodue. — M.: [Ipocsemenne/poda, 2019. — 240 c.;

2) Tlonomapesa N.H., Koznosa T.A. buonorus. 10 knacc. Pabouas tetpasp.
bazossiii ypoBeHb. ®I'OC. — M.: [Ipocsemienune, 2021. — 112 c.;

3) IlonomapeBa W.H., Ko3nosa T.A., Kopaunosa O.A. buosorus. 11 kmacc.
PaGouas terpans. bazossiit ypoBenb. ®I'OC. — M.: «Benrana-I'pady», 2023.-112 c.;

4) Pa3paboTku ypokoB. Paboune nporpammbl. TeMaTuyeckoe miaHupOBaHUE.
TexHoyioruyeckue KapThl ypokoB. Metonuueckue mocobusi. Harmsnuele u
pasmarounbie MaTepuanbl. Pesxxum goctyna: https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiya/ (nata oopamenus 19.02.2024).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET

1. DnexTpoHHBIE 00pa30BaATEIbHBIC PECYPCHI, JOMYIICHHBIE K UCIIOIb30BaHUIO
IpU peau3alid UMEIONIMX TOCYJapCTBEHHYIO aKKpEAUTAIIUI0 00pa30oBaTesIbHBIX
porpaMm HayajabHOTO O00IIETr0, OCHOBHOI'O 00IIIET0, CpeAHEro 00111ero 00pa3oBaHus
npukazoM Munnpocenienuss Poccun ot 02.08.2022 Ne 653, ot 04.10.2023 Ne 738:

- Harmsgnas Owomormst. XuMHsL KIETKH. BelgecTtBa, KIETKH W TKaHU

pactenuid. 10 kmacc. Tembl yueOHBIX KypcoB mo Ouozoruu 10 kmacca. — OOO
«OK3AMEH-MEJINA»;


https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-biologiya/
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- Harnsgnas Ouonorusi. DBoJolIMOHHOE yueHue. Beenenue B akosoruto. 11
knacc. Tembl yueOHBIX KypcoB 1o Ouonoruu 10 kmacca. — OO0 «3K3AMEH-
MEJINAY»;

- OO0P: buonorusa 10 xknacc. Ypoku no yueOHOMy nipeamery «buonorus». —
OI'AOY AI10 «Axanemust Munnpocseiienusi Poccumny;

- OO0P: buonorusa 11 knacc. Ypoku no yueOHomMy nipeamery «buosorusp». —
OI'AOY AIIO «Axanemus Munnpocseiienus: Poccuny;

- YueOublii onnaitH-kypc nmnsi 10 kiacca, BKIIOYAIOUUN TEOPETUYECKUE
MaTepualbl, 3aJJaHisl U TECThl C aBTOMAaTUYECKOW MPOBEPKOM MPABUIBHOTO OTBETA
JUTSI BCEX pasnenioB deaepanbHoit padoueii mporpammel. — OO0 «Skmacey;

- YueOHbIM OHNANWH-KYypCc aisg 11 Kkiacca, BKJIIOYAIONMIMK TEOPETHUUECKHUE
MaTepualibl, 3aJIaHUSI U TECTHl C ABTOMATUYECKOW MPOBEPKOHN MPaBUIHLHOTO OTBETA
JUIsl BeeX pasnienioB denepanbHoi padboueii mporpammel. — OO0 «Sknaccy;

- Tpenaxep «O6mako 3nanuit». buonorus. 10 knacc. OO0 «Duzukon JIady;

- Tpenaxep «O6maxo 3nanui». buonorus. 11 kmacc. OO0 «PusukoH J1adby;

- DO0P: «lomamnue 3ananusi. Cpennee obiee oopazoBanue. buonorusy, 1 0-
11 kmacc. — AO «M3narensctBo «IIpocBemieHuey;

- D0P: «4 cnam EI'D. Cpennee obuiee odpaszoBaHue. YueOHbIH MOAYJIb 11O
pEIIESHHIO TPYAHBIX 3a1aHuil 1o yueOHOMY npenmety «buomorus». 10-1 | kimaccen». —
AO «M3parensctBO «lIpocBemienuey.

2. OTKpBITBIE 00IIEIOCTYITHBIE 00pa30BaTeIbHbIE MaTEpUAIbl, PA3MEIIICHHbBIC
Ha HH(HOPMAITMOHHO-00pa30BaTENbHBIX MMOPTAJIaX:

https://edsoo.ru/mr-biologiya/ - bubmmorexka IIOK. EmmHoe conmepkanue
ob1ero oOpazoBanus. buosnorus;

https://edsoo.ru/metodicheskie-materialy/ - bubmuoreka IIOK. Enaunoe
cojiepkaHue o01ero oopazoBanusi. MeToaudeckre MaTepuabl;

https://nsportal.ru/shkola/biologiya/library - OOpaszoBarenbHas colaibHAs
ceTb. buonorus;

https://resh.edu.ru/subject/5/10/ - Poccuiickast 3J1eKTpoHHas mKoJja. brojorus,
10 knacc;

https://resh.edu.ru/subject/5/11/ - Poccuiickas 31eKTpoHHas MIKoJa. bruosorus,
11 xnacc;

https://testedu.ru/test/biologiya/ - OOpa3oBarenbHble TeCThl. TecTbl 110
OouoJjoruu;

https://go.rosuchebnik.ru/search?query — Poccuiickuii yueOHuk. buonorus,
10-11 xmaccer (Meronnueckas momorts. Bedunapei. Kypcei. Karanor);



https://edsoo.ru/mr-biologiya/
https://edsoo.ru/metodicheskie-materialy/
https://nsportal.ru/shkola/biologiya/library
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/
https://testedu.ru/test/biologiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
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https://uchitel.pro/ - Yuutensllpo. Koncnekrsl mo mpeamery «buoaorusy.
W3ydenue OGuosorum miar 3a marom. OHIaiiH-y4eOHUK 1 COOPHHK 3a/1a4;
https://oblakoz.ru/ - O6pa3oBaTenbHbIil OHIIAKH-cepBUC «OO0JaK0 3HAHHID).

buonorus.


https://uchitel.pro/
https://oblakoz.ru/

