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MNOACHUTEJIBHASA 3AIIMCKA

Pabouyas mporpamMmma no OMOJIOTUM HA YPOBEHb CPEIHETO 00111eT0 00pa3oBaHus JJIst
oOyuaromuxcs 10-11-x knmaccoB MKOVY [oBonenckas COIL Ne 1 pa3zpaGortana B
COOTBETCTBHUH C TPEOOBAHUSIMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Denepannumny;

npukaza Muno6paayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUH (PeaepaabHOTO
roCy/1IapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa CPEIHEr0 OOIIETr0 0Opa30BaHuUs»
(c UI3MEHEHUsAMH, BHECEHHBIMU TTprKa3zoM Munmnpocsemenus ot 12.08.2022 No
732);

npukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O0 yTBep1eHnN
benepanbHON 00pa3oBaTEIBLHON MIPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUS»;
npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 yrBepxknenuu [lopsiaka
OpraHu3alyy U OCYILECTBIEHUSI 00pa30BaTEIbHON AESTEIBHOCTU IO OCHOBHBIM
o01reo0pa3zoBaTeIbHBIM IPOrpaMMaM — 00pa3oBaTesIbHbBIM ITporpaMmmMam
HAYaJIbHOT'O 00I1IeT0, OCHOBHOTO OOIIETr0 U CPEJIHEro 00IIero 00pa3oBaHusy;
Konnenmuu npernogaBanus yaeobnoro npeameta «buonorus»pdf;

KoHnenimu 3KoJIoruaeckoro oopa3oBanus B cucteme oomiero oopazopanuspdf;
KoMIIeKCHBIM IJTAaHOM MEPOIPUATHI MO MOBBIIIEHUIO Ka4eCTBA
MaTEMaTUYECKOT0 U €CTECTBEHHO-HAYUYHOTO 00pa3zoBanus Ha nepuo 10 2030
roja,

CII 2.4.2.4283-26 «CaHUTapHO-3MUAEMHOIOTHUYECKHIE TPEOOBAHUS K
OpraHu3alysM BOCIHUTAHUS U O0yUEHHUs, OTAbIXa U 0310POBJICHUS JIeTEN U
MOJIOAEXKH», YTBEPKAECHHBIX [TOCTAHOBJIIEHHEM IJIJaBHOT'O CAHUTAPHOI'O Bpaya OT
02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «'urneHnveckrne HOPMATHBBI U TPEOOBAHUSI K 00ECIICUEHUTO
Oe3omnacHoCTU U (WK) 0e3BpEHOCTH IS YeTIoBeKa (PaKTOPOB CpeIbl OOUTAHUSY,

YTBEPKIAEHHBIX ITOCTAHOBJIEHUEM IJIaBHOTO CaHUTApHOTO Bpaya ot 28.01.2021 Ne
2.

[Ipu pazpaboTke MporpaMmsbl MO OUOJIOTUU TEOPETUUECKYIO OCHOBY JJISI
onpeaeneHus moIX0/10B K OPMUPOBAHUIO COACPKAHUS yUeOHOTO IIpeaMeTa
«buonorus» cocraBunu: koHuentyaibHabie noyoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJIep KaHusl, pe3yJIbTaTOB OOYUECHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOIINX LETSAX U
MPUHLNINAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOmero oobpazoBanus B Poccuiickoit denepaninu, a TakKe MOI0XKESHHS O
cnernudurke OUOIOTUY, €€ 3HAYCHUH B TIO3HAHUY KUBOM MPUPOIBI U 00ECIIEeYCHUN
CYIIIECTBOBAHMSI YeJI0BeUeCcKOro odmecTBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM,
oTIpe/IelICHBI OCHOBHBIC (DYHKITUHM TPOTPaMMBI TI0 OMOJIOTHH U €€ CTPYKTYpaA.
[Iporpamma 1o Owuojoruum Ja€T NpeAcTaBlIeHHE O LelsX, o0 oOuiei

CTpaTeruu O6y‘ICHI/I5{, BOCIIMTAaHUA W PA3BUTHA o6yqa}0mnxc;1 cpeacrsaMu


https://1zavuch.ru/group?groupId=1597671&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=1405673&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=98857954&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=98857954&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=111178686&locale=ru&date=2023-08-22&isStatic=false&anchor=ZAP2P003PH&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=81252081&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/api/v2/attachment-file_get?attachmentId=28e1630e-ab0a-490a-a3a2-810a60c5abbb
https://1zavuch.ru/api/v2/attachment-file_get?attachmentId=5ee3b17a-ca94-4fd0-8531-fa7a59cd3c93
https://1zavuch.ru/group?groupId=129637026&locale=ru&date=2023-08-22&isStatic=false&anchor=XA00LVS2MC&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=129637026&locale=ru&date=2023-08-22&isStatic=false&anchor=XA00LVS2MC&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=129637026&locale=ru&date=2023-08-22&isStatic=false&anchor=XA00LVS2MC&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=152579082&locale=ru&date=2023-08-22&isStatic=false&anchor=XA00M2O2MP&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=152579082&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=152579082&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=78222988&locale=ru&date=2023-08-22&isStatic=false&anchor=XA00LVA2M9&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=78222988&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip
https://1zavuch.ru/group?groupId=78222988&locale=ru&date=2023-08-22&isStatic=false&pubAlias=zav.supervip

yueOHOTO TmIpeameTa «buonorus», ompeaenser o00sA3aTelbHOE MPEAMETHOE
CoNlep)KaHWe, €ro CTPYKTypy, pacmpenelieHue 1o paszieiaM ©  TeMmaw,
PEKOMEHIyEMYIO TMOCJIEeI0BATEILHOCTh M3YUEHHUsI YU4eOHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BATEIHLHOTO
poI1iecca, BO3PaCTHBIX 0COOCHHOCTEHN 00yUaroImmuXcsl.

B nmporpaMmvMe mo OuONIOTMHM TaKXe YYHMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydueHusi B (GOPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIHLHOMN
NeSATENbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOIIMXCSd MO OCBOCHUIO COJEpKAHUSA
OMOJIOrMYECKOT0 00pa30BaHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTHH, Ojarojgaps 4eMy B HEH
MPOCMATPUBAETCS HANPABJICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTAIINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHUS, IPEACTABICHUI O 3J0POBOM
oOpasze KU3HU U OEpexKHbIM OTHOIIEHUEM K OKPYXKalolleil MPUPOIHON cpele.
[ToaToMy Hapsmy ¢ u3ydeHHeM OOIEOMOIOTUYECKUX TEOPHUH, a TaKXKe 3HAHUU O
CTPOEHUU KUBBIX CHCTEM PA3HOI'0 PaHra M CyHIHOCTU OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH yAENIEHO BHUMAaHUE HCIIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU ISl PEUICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCle: NPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHKO-
TEHETUIECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS HKOJIOTUYECKU
1[eJ1eCO00pa3HOr0 TOBEJICHUS B OKpY)Karolledl MpUPOJHON cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENIbHOCTU 4YeJIOBEKa Ha COCTOSHHE IMPUPOJIHBIX MU
HCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHHMSI K MPUKIIATHON HAIIPABICHHOCTH
yueOHoro mpenmMera «buosmorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00eCIeUeHUs
YCJIOBHUM ISl PEIICHUS] OJTHOM M3 aKTyalbHBIX 3a/1ay MIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTOopas mpeanonaraetT (GOpMUpOBaHHE Yy  OOyYaroOlUXCs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MCHCHHSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHUS 3aHUMAeT BaKHOE
mecto. OHa obecmeunBaeT (GopMUpOBaHWE y OOYYArONIMXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHpA, pacIIUpSeT U 000OIIaeT 3HAHUS O KUBOW MpUpoje, €€
OTJIMYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHM3alldd M HBOJIIOIUHU, CO3JAET
YCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TNPHUPOILI,  (POPMHUPOBAHUS
(YHKIIMOHAIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe3omacHOro oOpasa
KU3HH, IKOJIOTUIECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOIIICHUS K KUBOUW MPUPOJIC
U YEJIOBEKY.



Bonbioe 3HaueHHe OMOIOTHST UMEET TAK)KE JIJIsl PEIICHHS] BOCITUTATCIIBHBIX U
pa3BHBAIOIIMX  3aJad  cpemHero  oOmero  oOpa3oBaHWs,  COIUMATH3AIUAN
oOyuaromuxcs. M3ydyenune 6monorun oOecreynBaeT yciaoBus st (popMUpOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHKAIIMOHHBIX M  HMH(GOPMAIIMOHHBIX  HaBBIKOB,
ACTETHUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETpAIlMU OMOJIOTHYCCKUX 3HAHUU C
MIPEICTABIICHUSIMH U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOKEHHS O TMpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buomorus» COCTaBUIM OCHOBY JJIA ONpPENENeHUs IMOAXOAOB K OTOOpYy u
CTPYKTYPUPOBAHHMIO €ro COJACpKaHUsA, TMPEACTaBICHHOr0 B IporpamMme I
OMOJIOTHH.

OT6op conmepxkanusi ydeOHoOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TO3UIUNA KYJIBTYPOCOOOPA3HOTO TOJX0JIa, B COOTBETCTBHH C
KOTOPBIM OO0y4aroIuecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHsI, 3HAUUMBbIE IS
dbopmupoBaHus OOUIEH KYJIbTYpbl, ONPEIEISAIONME aJIeKBaTHOE TMOBEACHHE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOUN aesiteabHOCTH. Oco00e MECTO B ATOM cHUCTeME 3HaHUU
3aHUMAIOT SJIEMEHTHI COJIEPKAHUS, KOTOPBIE CITy>KaT OCHOBOM JJisi JOPMUPOBAHUS
MPEACTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHH3allUU
OMOJIOrMYECKOT0 00pa30BaHMUS.

CTpyKTypHUpOBaHUE COJACpXKaHUSA YYEOHOrO0 MaTepuaja B TpOrpaMme II0
OMOJIOTUY OCYNIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIUYUTENIbHBIX OCOOCHHOCTSIX KUBOU MPHUPOBI, O €€ YPOBHEBON OpraHMU3aIuu U
HBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICIICHBI CIICTYIONTNE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeTozsl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHusMm Kak
Oouonornyeckas cucrema», «CucreMa M MHOTO0Opaswe OpraHU4YeCKOrO MHPay,
«IBOIOIHS KUBOM MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llear m3yueHus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYaOMIMMHCS  3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra | MNPHOOpPETCHHE yMEHUH
WCIIOJI30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHUI B OTHOIICHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JoctixkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00CCTICUNBACTCS PEIICHUEM CIICAYIOIMNX 3a]1a4:

OCBOCHHE OOYYAIOIMUMHUCS CHUCTEMBI 3HAaHUH O OWOJIOTHYECKUX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKalluX OCHOBOU
Uist OPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOTO MMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX JKHBBIX



CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
WCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCs TMO3HABATENbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHaldM3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJNIOTMH HAyYHBIX B3TJISIOB, MW W TOAXOAOB K WM3YUYCHHIO JKHUBBIX CHCTEM
pPa3HOI0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE y oOOydarommxcs oO0mel KyJbTypbl, (YHKIIHMOHAIbHOU
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPY KAIOIIETO
MUpa JKUBOW MPUPOJLI HAa OCHOBAaHWUM 3HAHWUA W OIbBITA, MOJYYECHHBIX IPHU
U3Y4YEHUU OHOJIOTUY;

dbopmupoBaHre Yy OOy4YalOMIMXCA YMEHHH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B MPAKTHUYECKOW JCATEIHHOCTH YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHUS K HEW, COOTIOICHUS DTUYECKUX
HOPM IpU IPOBEIECHUH OMOJIOTMYECKUX UCCIIEOBaHUM;

OCO3HAHHME IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIIICHUS YPOBHS
HKOJIOTHYECKOMN KYJIbTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU JISI
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH 110 OTHOILIEHHUIO K OKPY>KaroIIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME WU COOJIIOJICHHE MeEp MNPOPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero o0miero oopasoBanusi yueOHbIN npenmer «buomorusy,
U3y4yaeMblii Ha 0a30BOM ypOBHE, SIBIIAETCS 0053aT€IbHBIM YUEOHBIM MPEMETOM.

st u3yuenust 6MoJioruu Ha 0a30BOM YPOBHE CPEIHET0 00I1ero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Hememo), B 11 kmacce — 34
yaca (1 gac B Henemio).

JIitst peanu3anuu mporpaMMBbl UCTIONB3YIOTCS YUeOHUKH, JOMYIIIEHHBIC K
WCITOJIB30BAHUIO TTPHU PEATU3AIMH HMEIONTUX TOCYIapCTBEHHYIO aKKPEIUTAITUIO
o0pa3oBaTeIbHBIX MTPOTrPaMM Ha4YaJILHOTO O0IIEro, OCHOBHOTO OOIIET0, CPEIHETO
o01ero o0pa3oBaHMs OPTaHU3AIUSIMH, OCYIIESCTBIISIOIIMME 00Pa30BaTEIbHYIO
NEeATENbHOCTD, MpUKa3oM MunnpocsenieHus ot 22.06.2026 Ne 436:

buomnorus, 10 kinacc/ I1aceunuk B.B., Kamenckuit A.A., Py6orioB A.M. u apyrue
/Mlon pex. Ilaceunuka B.B., AknnonepHoe oo6mectBo «M3maTeascTBo
"IIpocBerieHue" »;

buomorus, 11 kimace/ Ilaceunuk B.B., Kamenckmit A.A., PyoroB A.M. u apyrue
/Mlon pen. Ilaceunuka B.B., Akunoneproe o6iiectBo «M31aT€abCTBO
"IIpocsemenue"».
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DIIeKTpOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, TOMYIICHHBIC K UCIIOIb30BaHUIO IPH
peanu3anuu 00pa3oBaTeILHBIMUA OPTaHU3AMUAMU, UMEIOIIUMH TOCYAapCTBEHHYIO
aKKpeAUTAII0, 00pa30BaTEIIbHBIX MIPOTPAMM HAaYaIbHOTO 00IIIEero, OCHOBHOTO
oO1iero, cpeiHero odiero oopazoBaHus MprukazoM MUHIPOCBEIIEHUS OT
23.07.2025 Ne 551:

D0P: «buonorus, 10 kaacce». OO0 «SAKmacey;

O0P: «buonorus, 11 kmacey. OO0 «SKnacey.

COIAEPKAHUE OBYUEHUA

10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, (pusocodueit, STUKON, SCTETUKON U TMPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
CucreMa OMOJIOTMYECKUX HaYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCaHNE,
U3MEpeHue, KilaccupuKaims, MOJCTUPOBaHUE, CTaTHCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS )KUBON TIPUPOJIBD).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass padora Ne 1. «lcnosb3oBaHME pa3IUYHBIX METOAOB IPHU
M3YUYCHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cicTeMbl M UX OPraHU3ALMSL.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: Ouonoruu. Otiandyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpolicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJISIPHBIMA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTre01eHOTUYECKU ), OMoCEepHBIil.

JleMoHCTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aIuU
YKUBOU IIPUPOIBIY.

O6opynoBanue: mojesb MoJiekyJibl JIHK.

Tema 3. XumMuuyeckuii COCTAB U CTPOEHNE KJIETKH.

XUMUYECKHI COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTBHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.
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OyHKIMM BOALI U MHUHEpaJIbHBIX BenlecTB B KkieTke. l[loanepikanue
OCMOTHYECKOTO Oaranca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMBble M 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHASl, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHME CBOIcTBa OenkoB. buonornuyeckue
(GyHKUMU OENKOB.

depMeHTHl — Oumosiormdeckwe Kataiau3atopbl. CrtpoeHHe (epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmenTsl. Buramussbl.
OTnunuus pepMEeHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubo3a u  JAe30Kcupuodo3a),
aucaxapuipl  (caxaposa, JaKTo3a) UM nosMcaxapuiabl (Kpaxmall, TJIMKOTEH,
Hesoa03a). buonornueckue GpyHKIUU yrieBoJ0OB.

Jlunuasl:  Tpurauuepuabl, Qocdonaunuasl, crepounbl. [wapoduIbHO-
rupodoOHble  cBoiicTBa. buonormueckue GyHkuuu aunuaoB. CpaBHEHUe
YTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HyxkneunnoBeie xwucnorsl: JHK u PHK. Hyxineornasr — MoHOMEpPHI
HyKJIeMHOBBIX KUCI0T. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIUH.

[{utonorus — Hayka o kierke. Kiietounas Teopust — mpuMep B3aUMOIEUCTBUS
unen u (paKToB B HAYUYHOM MO3HAHUU. MeTObl U3yUeHUS KIIETKHU.

Knerka kak 1enoctHas »kuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTasi HapyxHass memOpana, mosekynbl JIHK kak renetuueckuit ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuoTHuYecKas U mpokapuotruyeckas. OcoOeHHOCTH
CTPOCHHSI TpOoKapuoTH4eckor kieTku. Kiierounas crenka Oaktepuil. CTpoeHue
AYKaApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KMBOTHOM H
rpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, MTMKOKAIUKC, UX
¢bynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa u pynkuuu. L{utonnazma u eé
opranoupl. OnHoMemOpannbie opranounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl. [loayaBTOHOMHBIE OpPraHOWbl KIETKU: MUTOXOHJPHUU, IIIACTHIBI.
[Ipoucxoxknenne MUTOXOHApUN u mactua. Buasl turactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, LEHTPUOJIHU, PECHUYKH,
KI'yTUKU. QYHKIUYA OPraHOUIOB KIIETKU. BKirroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue snpa: siaepHas o00J0YKa,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEHIECTB B KIIETKE.

JlemoHcTpanum:



[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOLEY.

Tabmumel u cxembl: «lleproguueckass TabauIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJb», «brnocunres 0enkay, «CTpoeHHE MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne MoeKyJibl
AT®y», «CtpoeHne 3yKapuoTHYECKOW KIETKW», «CTpOeHUE >KMBOTHOU KIETKUY,
«CTpoeHuEe pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue siapa KIEeTKN», « Y TIeBOAbD), «JIMmuasD.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHHUS
HaOIIOJICHUM, HW3MEpPEHHI, SKCIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PAadOThI:

JlaGoparopnas pab6ora Ne 1. «lM3yueHue KaTaIUTUUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabora Ne 2. «M3ydeHue CTpoOeHHUS KIETOK PACTCHHUIA,
’KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpenapaTax U UxX
OMUCAHUE.

Tema 4. /KuzHeaesTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, Wi MeTaboIu3M. ACCUMUWIALNS (TUTACTUYECKU OOMEH) U
TACCUMMIISIIMS (PHEpreTUUYecKrii oOMEH) — JB€ CTOPOHBI €JAMHOI0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTaboau3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUH B KIIETKE.

®orocunte3. CmeroBas W TeMHOBas (¢a3bl (¢doTocuHTe3a. Peakiuu
dotocunteza. IpdexTuBHOCTH PoToCcUHTE3a. 3HAUCHHE (POTOCHUHTE3A IS KUZHU
Ha 3emsie. BiausiHue yciioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIEHUS €0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HH Ha 3emuie.

DHepreTuuecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE H
aKKyMYJUpPOBAaHHE DHEPrud B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciopoaHoe OKHCIIEHUE, WU KIETOYHOE
JIBIXaHUE. OxkucnuTenbHOe dbochopunmpoBaHue. O dekTHBHOCTH
HHEPIeTUYECKOr0 OOMEHA.

Peaknun wmatpuyHoro cuHrte3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzauusi reHetuueckoil MH(oOpManuu B KIETKE. ['eHeTHYecKuid KOA U €ro



cBoiicTBa. Tpanckpunuusa — matpuusblii cuHTte3 PHK. Tpancnsuusa — 6uocunres
Oenka. Oranbl TpaHcasuuud. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmsbl xku3HU — BUpYychl. cTtopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodarn. bonesHm pacTteHuidd, XKUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaepuuurta yenoseka (BMIY) — Bo3Oymutens CIIM/a.
OOpatHast ~ TpaHCKpWIIIMS, peBepraza U uHTerpasa. Ilpodwunakruka
pacrpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpnos, /1. 1. UBanosckuii, K. A. Tumupszes.

Tabmuier 1 cxembl: «Tunbel mutanusy, «Metabonuzm», «MHUTOXOHIPHUS,
«IHepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue 1 PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/da,
Oaxtepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-ammukanuu «Yasoeane JIHK u Tpanckpurmmsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema S. PazMHoOKeHMe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM nukin kietku. WHrepdaza u MuUTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pernmukanus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoMm. XpOMOCOMHBIM Hab0Op — KapUOTHIL.
JIMuionHeIi W TalUIOWJIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIAMBHUAYAJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kinetkn — muto3. Ctaguu mutosa. Ilporieccel, mpoucxoasiiyue Ha
PAa3HBIX CTAUSIX MUTO3a. BHOJIOrMYEeCKn CMBICI MUTO34.

[Iporpammupyemas rubenb KIETKU — arornTo3.

DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecnosoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CIIopooOpa3oBaHNe, BETETATUBHOE pa3MHOXKeHUE. VICKyccTBEeHHOE KJIOHUPOBaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS CENEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIINYUS OT OECIOIO0TO.

Meito3. Craguu Mmeiio3za. IIporecchl, npoucxoadiine Ha CTaausix Menosa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buomormdyeckuii CMbICT U
3HA4YECHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUsI TOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHuWE M Pa3BUTHUE MOJOBBIX
KJIETOK — TaMeT (CrnepMaro30ou[l, SHMIEKJIeTKa) — CIEepMaToOreHe3 M OBOTCHES.



OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepMaTo30ouaoB. OIIoA0TBOPEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHEe (OHTOTeHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyiisanus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HENnpsAMoe (JIuYuHOYHOE). BiusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pazButue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/IUH PA3BUTHUS.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOKEHUS OPTaHU3MOBY, «J[BoliHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne xkieTku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbdy, «Knerounsiii mukin», «Pemmukamus JJHK», «Mutos»,
«Menos», «Ilpsmoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MICKONMUTAOMNX U
4esoBeKa», «OCHOBHbBIE CTAJIMA OHTOT€HE3A.

O6opynoBanue: MUKPOCKOTI, MUKPOIIPENapaThl «CrniepMaTo30u bl
MJICKOIIUTAIOLIETOY, «SHIeKneTka MiaeKonuTaruero», «Kapuoknaes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-allUINKauus «/leneHue KIEeTKn», MOJEeIb
JIHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HabmromeHume MuUTO3a B KJIETKaX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopnas pabota Ne 4. «M3ydeHuwe CTpPOCHHS IOJOBBIX KJIETOK Ha
TOTOBBIX MHUKpOMpenapaTax.

Tema 6. HacsiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BUTHs reHETUKHU. Poib nutonoruu
U SMOPHOJIOTUM B CTAHOBJIICHUU TE€HETUKHU. BKiaag pOCCHUCKUX U 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETUKU. MeETOolbl TEHETUKH (TUOPHUI0JIOTHYECKU,
[UTOICHETUYECKUHM, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHsATus. ['eHeTnueckas CUMBOJIMKA, UCTIOJb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuHoe CKpeluBaHue. 3aKOH eIMHO00pas3ust THOPUIOB MEPBOTO
nokosjeHus. [lpaBuno AOMUHUpOBaHUS. 3aKOH pacUICIICHUS TPU3HAKOB.
['unote3a yuctoThl ramet. [loHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHHWE. 3aKOH  HE3aBHCHUMOTO  HAclleJJOBaHUs
npu3HakoB.  l{uToreHeTnueckue  OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.



Ananusupyoliee ckpenupanue. Mcrnonp3oBanne aHanu3upyomero CKpeuuBaHus
JUTSI OTIPEICIICHUS TEHOTHUIIA OCOOM.

CuennienHoe HacneioBaHue mpuszHakoB. PaGora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapyllleHue cuernsieHusi TeHOB B pe3yJbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. | eHeTHUECKUE KapThl.

I'enerrka mosia. XpoMOCOMHOE ONpeAesieHrne mojia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omorameTrHele M reTeporaMeTrHsle OpraHusmbl. HacienoBaHue
[IPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOIU(PUKAIMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi M BapUallMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KauyECTBEHHBIE NPU3HAKU U HX
HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON NU3MEHYUBOCTH.

HacnencrtBeHHasi, WM TE€HOTUIIMYECKas, W3MEHUYMBOCTh. KoMOWHAaTHBHas
U3MEHYMBOCTh. Meiio3 W TONOBOWM TMpolecc — OCHOBa KOMOMHATHBHOMU
W3MEHYUBOCTU. MyTarmoHHasi "3MeHUYUBOCTh. Kimaccudukanust MyTanuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U mpuunHbl MyTaluud. MyTareHHbie (GaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctd H. 1. BaBuiosa.

BHesinepHast HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
yeJIOBEKa: reHeaJIOTMYECKUM, OJTM3HEI[OBBIH, IINTOT€HETHYECKHUH, OMOXMMHYECKUH,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YKCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnle 3a00JIcBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
0OJIe3HU C HACJEJCTBEHHOM MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComMarnueckue u reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOr0 00pa3a KU3HH, TMATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUpPOBaHME. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPEJOTBPAIIEHUU U JICYEHUU F€HETUUECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHcTpanum:

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

Tabmuubr u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHE U €0
IATOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHHS W €ro LUTOTCHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpelluBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpELIMBaHUsY, «Meiio3y,
«B3aumopeicTBue aUIENbHBIX TE€HOB», «l'€HeTHueckue KapThl pacTEHUH,
JKUBOTHBIX WU 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHUS,



CUEIUICHHOrO0 ¢ mojom», «KapuoTumbel uyenoBeka M KUBOTHBIX», «Bubl
U3MEHYMBOCTHY», «MoaudpukamoHHas HW3MEHYUBOCTH», «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», «MyTallnoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmInkauuu «MoHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe noMunupoBaHuey», «JurubpuaHoe ckpenuBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduna» (Hopma, MyTanuu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuid «I'opox MOCEBHO.

JlaGopaTopHble U NpaKTHYECKHEe PadoThI:

Jlabopatopnas pabora No 5. «/3ydeHuwe pe3yinbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabGoparopnas pabota Ne 6. «M3yuenue MoaupuKaMOHHON U3MEHYUBOCTH,
MMOCTPOEHHE BAPUALMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(Quibl Ha TOTOBBIX
MHUKpPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cennekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenekuus Kak HayKa M MPOLECC. 3apOKIAEHUE CEJIEKUMU U JTOMECTUKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIAEHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIEHTpbl MPOMCXOXKIAEHUS AOMAIIHUX KXUBOTHBIX. CopT,
OpOJIa, ITaMM.

CoBpeMeHHbIE METOIbI CeleKIuu. MaccoBbIi U MHANBUAYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKMBOTHBIX. OILIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKpemBaHue — HMHOpuAMHT. Yucras nuHus. CKpellMBaHWE YUCTHIX JIMHUH.
['erepo3uc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUAMHT.
Otnanéunass rubpugmzanus U e€ ycmnexu. VCKYCCTBEHHBIM MyTareHes U
NOJIyYEHUE NOJUIIONAOB. JIOCTHIKEHMsI CEJNEeKUMU pAcTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHonmorus Kak oTpacib MpOoU3BOACTBA. ['eHHas HWH)KeHepusa. ITallbl
co3nanusi pekomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kiierounas
uHxkeHepus. Knerounbsle KyapTypbl. MUKPOKIOHAJIIBHOE PAa3MHOKEHUE PACTEHU.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTUYeckue  mpobimembl. [MO  —  reHeTHYecKu
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toprpersr: H. WM. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. .
MBaHOB.

Tabmupsl u cxembl: kapTra «LleHTpbl NPOMCXOXKIEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHHi», «[lopoabl TOMalHUX KUBOTHBIX», «CoOpTa KyJIbTYypPHBIX



pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[Tomummongus», «OO0bekThI OWoOTexHONOTHHY, «KileTouHble KyIbTypel |
KJIOHUpOBaHHUEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUTIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKue padoThl:

Okckypcuss «OCHOBHBIE METOJIBI M JOCTHMIKEHUS CEJIEKIMM PACTCHUW U
JKMBOTHBIX (Ha CEJIEKIIUOHHYO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCILHBIA ~ YY4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abopaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KITACC

Tema 1. DBoJIIOIUOHHASE OMOJIOTHS.

[IpeAnocbulku BO3HUKHOBEHHS HJBOJIOIMOHHON TEOPUHU. ODBOJIOIMOHHAS
Teopust © €€ MecTO B OWONOTHU. BiusHuEe 3BONIOIMOHHONW TEOPUU HA PA3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerensctBa HBoMOIMU. [lameoHTONOrMYECKHE: TMOCIEN0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B TMAJICOHTOJOTHMYECKOW JICTOMHCH, TIEPEXOJHbIE (HOPMBI.
buoreorpadudeckue: cxoncTBo u pazinunune GayH u Gaop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3MuUig HMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIIBPHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYIUMEHTApHBIE OpTaHbl, aTaBU3MBbL. MOJEKYIIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX MyTeH Yy BCex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku  BO3HUKHOBEHUS
TapBUHU3MA. J[BWKYIME CHJIBI DBONIONUK BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXKEHHE MPU OTPAHUYECHHOCTH PECYPCOB, HEOMpeaenéHHAs W3MEHYMBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrtetnyeckas Teopus 3Bosironuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBomtorus. [lomymsius kak eAMHUIA BUAA U SBOJIOLUU.

JIBrokymme cuibl ((pakTopbl) 3BOIONKMKM BUAOB B NpHUpojae. MyTallmOHHBINA
mporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. I[lOMyNISIMOHHBIE BOJHBI U Jpeiid
TeHOB. M30s1ust 1 MUTparus.

EctecTBenHbIii 0oTOOp — HampaBigomuil ¢akrop sBomonuu. DopMbl
€CTECTBEHHOT0 0TOOpA.

[Tprcrnoco0NeHHOCTh OpPraHU3MOB KaK pe3yJNbTaT dBOMIONUH. [IpumMeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l U HAHOATANITAIIH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.



MakposBosonsi. PopMbl  ABONIOLUU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasl, napauenbHas. HeoOpaTuMocTh 3BOIIOIUH.

[IpoucxoxieHHe OT HECNEUHAIN3UPOBAHHBIX MpeaKoB. IIporpeccupyromas
creuuanu3anusa. AJanTUBHAs paanalysl.

JlemoHcTpanum:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabnuie! u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apOIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoprOBI  3a
cyliectBoBanue», «EctecTBeHHBI 0TOOPY», «MHOroobpasme COpToB pacTEHHID,
«MHoroo6pasue  TopoA  JKUBOTHBIXY, «ITonynsauumy, «MyTannuoHHas
W3MEHUYHUBOCTE», «ApoMopdo3by, «Umnoamanrammmy, «OO0mas mereHepamms»,
«/IBmkymue cuibl 3Bosouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpadpuueckoe BUI000pa3oBaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE).

OO0opynoBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMA THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsiH, Koyuiekuus «lIpumepsl 3alUTHBIX HPUCIIOCOOICHUN Y
KUBOTHBIX», MOjieNib «OCHOBHBIC HAIpaBJICHUS 3BOJIOLMHN», 00BEMHAS MOJIEIh
«CTpoeHune roJ0BHOIO MO3I'a II03BOHOYHBIX Y.

buoreorpaguueckas kapra wmupa, KojulekKuus «PopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mojenb anmiuukanus «llepekpéct
XpOMOCOM», BIIaKHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYIIKW», MUKpomnpenapat «/lpo3oduna» (HopMma, MyTanuu (OpMbI KPbIILEB U
OKpacKH TeJia).

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPUIOY.

JlabopatopHnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3em.ie.

JloHayuyHble TpPEACTaBICHUS O 3apOXKICHUM >XU3HU. HayuHble THHOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M naHcnepMmus. XHUMHUYeCKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON HBOIMIOINH. HavanpHbIe 3Tanbl
ounonornyecko sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W HX 3BOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.



Paseutne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxen. Apxeuckas u
nporepo3oiickass d3pel. llameosolickas 3spa u €€ mepuoAbl: KEMOPHUHCKHIA,
OPZIOBUKCKHH, CUITyPUNUCKNN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o301cKas 3pa v €€ NepPUobl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mnepuoAbl: MNaJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOITOTE€HOBBIN.

XapakTepucTUKa KiIuMaTa M reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOTO MHpa KaK OTpaKkeHHE HBooUMHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

DBOIOLHMS YeI0BeKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUH 4YeJoBeKa. Meroasl HM3ydeHMsl aHTpororesesa. (CxoacrBa u
pa3yINyuus YEJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh M  €CTECTBEHHBbIM 0TOOp. OOIecTBeHHbI 00pa3 KHU3HH,
U3TFOTOBJIEHUE OPYIUH TPyJa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMenbld, YemoBek npsaMoxonsamuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpEMsl CYyIIECTBOBaHMS, 00JACTb
pacnpocTpaHeHus, 00BEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHUs.

Yemoseueckue packl. OCHOBHbIE  OONbIIME  pachkl:  €BPOIECOWTHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-amepukaHnckasi).  YepTsl  NPUCIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YEJIOBEUECKUX pPac K YCJIOBHUSM CYIIECTBOBaHMUS. ENMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JleMoHCcTpanuu:

[Toptpers: ®@. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosaukHoBenme ColIHEUHON cHCTeMbl», «Pa3Buthe
opranudeckoro Mupay», «PacturenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHasi CHCTEMAa OpPraHUYECKOTO MHpPay,
«CpaBHEHHE aHAaTOMHUYECKHX 4YepT CTPOCHHUS YeJIOBEKa U 4YeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme monm», «JlpeBHue monm», «llepBbie
COBPEMEHHBIE JTIOJN», «HeaoBeuecKue paco».

O6opynoBanue:  Mymsku  «l[Ipoucxoxxnenwe  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHIEpTalblla, KPOMAHBbOHIIA), CIENKH WU
U300pKEHUST KAaMEHHBIX OpYIui MEepBOOBITHOTO YeJNOBEKa (KaMHU-YOIIIEPHI,



pyowmiia, ckpebnia), TreoxpoHoJoruueckas TaOnuna, Kouiekuus «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHHUU U
KUBOTHBIX B KOJUIEKLIHAX).

OKcKypeHst «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy:Kamomas cpeaa.

DKOJ0rus Kak Hayka. 3aJjaqyd ¥ pa3fesbl SKOJOTUA. MeTOobl 3KOJIOTMYECKUX
UCCJIeIOBaHUNA. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKaA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruyeckue (¢GakTopel. Kraccudukaumss SKOJOTUYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHMYECKHME U AaHTPOIOTreHHble. JIeCTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPHUOaN3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonoruyeckue puTMBbI.

buotnyeckue  daktopel.  Bumel = OMOTHYECKMX ~— B3aMMOJICUCTBHIA:
KOHKYPEHIIUs, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomepauus,
MyTyaJlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOJCUCTBUNA [UIsl CYIIECTBOBAaHUS
OpPTraHH3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTHKU momyjsiuud. OCHOBHBIE IOKa3aTeH
NOMYJISILUUA: YHMCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMrka 4uCIeHHOCTH MOIMYJISIUU U €€ peryssuus.

JleMoHCcTpanuu:

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

Tabnuupbl u cxemsl: kapta «I[Ipupognbie 30Hb1 3emuan», «Cpeabl 0OUTaHUS
opranu3zMoBy», «®Potonepuoausm», «llonmymaunn», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NMOMYJISAUUUA UHPY30puu-Ty Penbkn», «IIumiespie nenm».

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Jlabopatopnas padorta Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOUTaHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T IIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
pacTEeHUN.

Tema 4. Coo01mecTBa ¥ IKOJI0rHYECKHE CHCTEMBI.



CooOmecTtBo opranu3smMoB — OuoneHo3. CTpykTypbl OuOLEHO3a: BUIOBa,
MpOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OuoIIeHO3E.

Okonoruyeckue cucrembl (dkocuctembl). [lonstne 00 »skocucTemMe W
ouoreorneHoze. DyHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckue (muILEeBbIE) YPOBHU OHKOCUCTEMBbI. [IuiueBble LEeNM U CETH.
OCHOBHBIE TIOKa3aTeNd SKOCHUCTEMBbI: OHOMacca, MPOAYKLIHA. DKOJIOTUYECKHUE
NUpaMubl: TPOAYKIIMHU, YHCICHHOCTH, Ouomacchl. CBOWMCTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJISLMS, pa3BuTue. CyKieccus.

[TpupoaHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOMHOTO
VI IIAPOKOJINCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buosnoruyeckoe 1 X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrtop ycToiunmBOCTH »dKocucTeM. CoxpaHeHue
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emuie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkinuu. OcobeHHOCTH Ouochepbl Kak
r100abHOM JKOCHCTeMBbl. J[MHaMHMueckoe paBHOBecHME W oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOTCOXUMUYECKHUE IIMKIJIBI JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPONIOTeHHbIe U3MEHEHHUS B Orocdepe.
['moGanbHbIE IKOJIOTMYECKUE TPOOIIEMBI.

Cocy1iiecTBoBaHUE MPUPOIBI u YEJI0BEUYECTBA. Coxpanenue
Oonopa3zHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBaA palMOHATBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMd U UX HUCIHOIb30BaHue. JlocTrxkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckui.

Tabmuubl u cxemsl: «llumesbie nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponmubie coolmecTBay, «llemn nmTanmsy, «IKOJOTUYECKAS] THUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBoHOro  jeca», «buoueno3 Bomoéma», «ArpoueHos», «llpumepHsbie
AHTPOIIOICHHBIE  BO3JICUCTBUS HaA Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsi3HCHMsSI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3ddexTy, «DakTopsl
paaMoaKTUBHOIO 3arps3HeHus Ouocdepnl», «OOmas cTpykTtypa Ouocheps»,



«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B Ipupoae».

O6opynoBanue: Mopenb-anmiukanus «TunudHble OMOIEHO3bI», Tepbapuii
«PacturenbHble coobuiecTBa», koekunu «buonenosy, «Bpeaurenu BakHeHImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuM UM KOJUJIEKIMH pacTeHUH U
YKUBOTHBIX, MPUHALJIEKANIME K Pa3HBIM 3KOJOTMYECKHM TpylnaM OJHOIO BHJA,
Kpacnas knura Poccuiickoit ®enepauuu, H300paxKeHUsT OXpPaHAEMbIX BHUJOB
pPaCTEHHM U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOGHHs OOyyalolIMMHUCSA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIIOUIME: OCO3HAHWE OOYYAIOIIMMUCS POCCUICKON
rPaXXJaHCKOM UAEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpEIENICHNI0, HaJM4Yhe MOTHBalMM K OOy4YeHHio  OHOoJoruw,
[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH U MCTOPUUECKUX TPAJAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYUE OSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€AMHCTBE YYEOHOM M BOCHHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAaMU U HOPMaMU
MOBEJACHUS W CIOCOOCTBYIOT MPOILIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEW TMO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPY/Ja U CTAPLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUI0 U
TpaguUMsIM MHOTOHAallMOHalbHOrO Hapoaa Poccuiickoii @enepanuu, Opupoae u
OKPY’KarolIEn Cpee.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAalpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMH 00YUaIOIIEerocsi Kak akKTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B TPOILIECCE COBMECTHOI'O BBHITIOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX ¥ HCCJIEAOBATEIbCKUX 3a7a4, YBAXKUTEIHHOTO
OTHOIIEHUS! K MHEHHUIO OMNIMOHEHTOB IMpPHU OOCYXICHUH CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrPaXIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoJy, YyBCTBA OTBETCTBEHHOCTHU IEpE.
Ponunoi, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK W KYyJIBTYDY,
MPOIIJIOE ¥ HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuUTHE OMOJIOTHMH, MOHUMAHUS 3HA4Ye€HHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIeCTBA;

uaenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O TIPUHATHUS LIEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKECHHIO B Pa3HBIX BHUAAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3uveckoro BocmuTAHHS, (POPMUPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLIMOHAJIBLHOIO0 0J1ArONOTyYHUsI:

MOHMMAaHUE U pealin3alus 3J0pOBOTO M 0e30MacHoro ooOpa3a XKU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TpPaBUJ U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peErysipHas ¢uzndeckas
aKTUBHOCTbH), OEpEekKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBUAYaJIbHOTO M  KOJUIGKTHBHOTO
0€30MmacHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOMINUX 3JOPOBBIO M KU3HU JIFOICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOITIO0HE,

FOTOBHOCTh K AKTUBHOW JESTEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIBbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTB;

MHTEpEC K Pa3InuHbIM cdepam npodhecCHuOHANbHOU JeSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymeld mnpodeccud U Ppealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

DKOJIOTHYECKH IIEJIECO00pa3HOE OTHONICHHE K MPHUPOAC KaK HCTOYHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CYIIeCTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IUTAHUPOBAHMUS TIOCTYIKOB W OICHKH WX BO3MOXKHBIX ITOCJICICTBHHA IS
OKPYXarOUIEN CPEIbL;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa 3KOJOTHMUYECKHX MpoOJIeM W IMyTed HuX
peIIeHuS;

CIIOCOOHOCTh HCIIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUU OHOJIOTHH
3HaHMSIT M YMEHUS TMpPU PEIICHUH Npo0JieM, CBSA3aHHBIX C palMOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TpaBWJI  TOBEJEHUS B IPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE pPABHOBECHS B DKOCHUCTEMAaX, OXPaHY BHIIOB,
sKOCHUCTEM, Orochepsl);



AKTUBHOE  HEMNPUITUE JCUCTBHUM, NPUHOCAIIMX BpEI  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSTHBIE HKOJIOTMYECKUE
MOCJIEACTBUA MPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B TMO3HABATEIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MIPAKTUYECKOM JIEATEIbHOCTH 3KOJOTMYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSL HAYKW M OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE CHeuuPUKU OHOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GOpMHpPOBAaHUM PALMOHATBHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUU LIEIIOCTHOTO
IPEJCTaBICHUA 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE HPHUPOJIbI, YeJOBEKa U
OOIIECTBa, B IMO3HAHUM NTPHUPOIHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOJeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTU OHMOJOTUU AJII COBPEMEHHOM LMBHIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTb PeCcypcHble  NpoOJieMbl  pa3BUTHUS
4eJI0OBeUeCTBa, MOKCKA MyTeH BBIXOAA M3 INIOOATBHBIX IKOJIOTUYECKUX MPOOJIeM U
oOecrieyeHus:  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKUX 3HAHUH B LEIIX
MOBBIIICHUS OO0IIeH KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJTILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHUS I aHalId3a U
OOBSICHEHUSI SIBJICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JeNaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB WU
UMEIOIINXCS JaHHBIX C IEJIbI0 TOJIy4YEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
perieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO M HCCIIEOBATENbCKYIO AESTENbHOCTh NHMBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO, K AaKTHBHOMY IOJYYEHHIO HOBBIX 3HaHMM 1O OWOJIOTUU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIFOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUSA MHUPOBO33PEHUS OO0YyYaIOIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIpEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
cUCTEeMa, HayuyHbId (DaKT, MPUHIMI, TMUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleIOBaHUe,  HaOJIOJIEHWe, HU3MEpPEHUEe, OKCIEPUMEHT U  JpYrux),
YHUBEpCalbHble Yy4yeOHbIE JE€WCTBHS (IIO3HABAaTEJIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecrieuynBaroIIne dbopmupoBanue (GyHKIIMOHATIBLHOM
TPAaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYalomuXcs, CIIOCOOHOCTD
o0yJaronmxcs UCTIOJH30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHble JCHCTBUS B
MO3HABATEIILHOW U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHble pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CPEIHET0 OOIIero
o0pa3zoBaHus JIOJKHBI OTPAXKaTh:

OsJaaenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHeE TeCTBHSA:

CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, KilacCupUKaluu, 0000IICHUS), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHSATUN (BBLACIATh UX XapaKTepHbIe MPU3HAKU, YCTaHABIMBATh
CBSI3U C JPYTUMH MOHITHUSMH ),

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABJICHHBIMHU HEJISIMU;

HCITOJIb30BaTh OMOJIOTHYCCKHE MOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pacCyXIAeHUs (MHIAYKTUBHbIC, JEAyKTUBHBIC, IO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTPUBACMbIX
SABJICHUSX, DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh CXEMHO-MOJICILHBIC CpeacTBa JUIST MpEeCTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHHWH B M3yYaeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCSA
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE AelicTBHUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUIBI JCATCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAaHWS, €T0 WHTEPHpPETAlNH, MPEeoOpa3OoBaHUI0 W TPUMEHEHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyl B 00pa3oBaTEIbHOMN
NEATENHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IJIsl J10Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
NENCTBUA B MPOGECCHOHATBHYIO CPEIY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIUH (TEKCTEe YU4eOHOTO
nocoOusi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OHOJOTHYECKUX CIIOBApsSIX U
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

bopMyITUpPOBATh 3aMPOCHl U MPUMEHSATH PA3NMYHBIE METOJIbI MPU TIOUCKE U
orbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HMHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBbHYIO  (GOpMy  TPEACTABICHUS
ounosornueckor nHGopmaruu (cxembl, rpaduku, TuarpaMMbl, TaOIHIbI, PUCYHKH
H IpyToe);

WCIIOJI30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHATypy, HOMEHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBhIBATh  3HAKOBO-CHMBOJHYECKHE  CPEICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU JA€HCTBUAMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JWAJIOTE€ WU IUCKYCCHH IO CYIIECTBY OOCyXmaemMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacIio3HaBaTh HeBepOaJbHBIC CpEJACTBA OOINCHHS, ITOHUMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJICUCTBHS, TTOHHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSBISTh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IesiTeJIbHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYJTbHON
paboThI IpH pelIeHUH OUOJIOTHYECKOU MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN Y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C yd€ToM OOIIUX
WHTEPECOB M BO3MOYKHOCTEH KaKIOTO WieHA KOJUICKTUBA;



OpPUHUMATh L[eJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JACHCTBUH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOErO BKJIAJa MU KaXJOTO yYaCTHUKA KOMAHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEAEHUE B PA3IMYHBIX
CUTYaLUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCAJTbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YYEOHbIX CUTYalUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBbIE M CMBICIOBbBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYNKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IPU aHAJIU3€ pe3yJIbTATOB
NEATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATh Ce0sl, TOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIoBeKa.

ITPEAMETHBIE PE3YJIBTATBI

[IpeametHblie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOUAIOT crienupuyeckue i yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEILHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHHUIO 3HAHUU B Pa3jIMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallusiX, CBA3aHHBIX ¢ Ouosnoruedd. B mporpamme mnpeameTHbIe
pe3yJbTaThl MPEACTABIIECHBI IO F0J1aM 00YUYEHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUsS ydyeOHOro npeamera «buomorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAZE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH, (YHKIHMOHAIHHOU
I'PaMOTHOCTH Y€JIOBEKA Il pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB M TMOHSTHH:
KW3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMeH BeEIIeCTB U IpeBpalleHue
HHEPrum), TOMEOCTa3 (CaMOperyJssilus), ypOBHEBAsI OpPraHU3alusl )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLHA), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIeTOYHas, XpPOMOCOMHas,
MyTal[MOHHAs,, UEHTpaJibHasg JOrMa MOJEKYJSIpHOM Ouoisioruu), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u y4yenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe TrpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAONIOICHHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUH, OpraHu3anusi U NpPOBEICHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  TMIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyYEHHBIX



pE3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPIaHHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U NMPEBpPALICHUSI SHEPTUU B KIETKE, (POTOCUHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, MeHno3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHus3ma
(oHTOTEHE3);

yMEHHE MPUMEHATh MOJyUYEeHHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS NMPUHATHS NPAKTUYECKUX PEIICHWN B IOBCEIHEBHOMN
XKU3HM C 1eJbl0 o0ecriedeHus: 0e30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBSA
OKPY>KAIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO TMOBEJCHHS B OKPY KaroIei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU Ouonoruu OMOTEXHOJIOTMH Uil  PalMOHAJIBHOTO
IPUPOAOTIOIH30BAHNS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
OUTHOPUIHOE CKpeIlMBaHUE, CLEIUICHHOE HacjeI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHU/IHOTO CKpEIIMBAHMsI NIl MpPEJICKa3aHUsl HaclIeJOBAaHUs NPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IpaKkTUYECKHE PadOTHI, COOIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAaHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KAaHHUs, BKJIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpMalUY, HAyYHO-IIOMYJISIPHbIE
MaTepHualibl), 3TUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OMOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOLICHMUS,
0000m1ast OMoJOrnYecKyro MHPOpMaLMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJH OMOJOTUHU B CUCTEME HAYYHOT'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBAHMHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOU KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHHs, O BKIALEC POCCHUCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS dKU3HEHHBIX 33/1a4;

YMEHHE pPACKpbIBaTh COJAEP)KAHHE OMOJIOIMYECKUX TEPMHHOB M TMOHITHMA:
BUJI, TIOIYJIALNSA, TeHO(OHA, dBOIIOLUS, ABIXKYIIHME CUIIbI ((DaKTOPBI) HBOJIIOLINH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, SKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHu,
AKOJIOTHYCCKas MUpaMuaa, OMOreoreHo3, onocdepa;

yMEHUE Hu3jIarath OWOJOTHYEeCKHe Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TeOpUs OBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogapimieBoro cxonacrtea K. M. bapa, uepenoBanus riaBHBIX HaIlpaBiICHUH U
nyteit sBomoruu A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEAETATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUHU: HAOIIOACHNUE U
ONHMCAHME YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3anus U IMPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSCHEHUE MOIYYEHHBIX
pE3ybTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHITHH, TEOpU W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BUJOB, MOMNYJALMA, NTPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB,
OMOreOlIEHO30B U HJKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHU3MOB, JIWCTBHS DKOJOTHYECKUX (PAKTOPOB HA OpPraHM3MbI, MEepeHoca
BEIIECTB M IIOTOKA SHEPIHMM B SKOCHCTEMAaX, AHTPONOIEHHBIX W3MEHEHUN B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
LIUKJIOB B Ouocdepe;

yMEHHE MPUMEHATH MOJyYEeHHbIE 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NPUHATUS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeJIbl0 o0ecreyeHusi 0e30IacHOCTH CBOETO 3J0pOBbS M 370POBBS
OKPY KaIOILUX JOJEH, COOMI0/IEHNs HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKaroLen
IPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH /1711 palliOHAIBHOTO MPUPOIOTIONb30BAHMS;

yMEHHUE pelaTh dJeMEHTapHble OMOJOTUYECKHUE 3a/1ayl, COCTAaBJISATh CXEMBbI
NepeHoca BEIECTB U SHEPTUU B SKOCUCTEMAX (1€ MUTaHUs);

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0aTh
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJIPHBIE
Matepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE M YCTHbBIE COOOLICHMUS,
000011128 6MOJIOTHUYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

duekTpoHHbIe (LM pOBbLIE)

Ne ni/nt Konrtpouabsnbsie IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U X OpraHu3anus 1 https://m.edsoo.ru/5T7SVKFTX
3 XUMHUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzHeneaTeabHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHONCHHC 1 HIHBIAYATHHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacaencrsenHnoc 3Me oc
6 JICACTBERAOCTD HHBMETHBOCTE 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKINA OPTanisMOB. LICHOBH 3 https://m.eds00.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

ITPOITPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LM poBbIE)

Ne n/mn Konrpoabsnbie IlpakTnyeckune
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypcChl
padoThI padoThI
DBOJIOIIMOHHAS OUOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
OSHHICHOBCHHE 1 PESBITHE A3 1 9 0.5 https://m.eds00.ru/OFL S81YB5
3emiie
OpranusMbl 1 OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Co006
OODIIECTRA T SKOTOTIHCCKHe 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBI
PeszepBHOE Bpemst 2 https://m.edso00.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

ITPOTPAMME


https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckune
padoTsbI

Jlara
U3ydeHust

eKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

buonorus B cucreme HayK

https://m.edsoo.ru/02T4D1UI5

MeToapI TO3HAHUS KUBOU
npuponsl. [Ipaktnaeckas
pabora Ne 1 «Mcrons3oBanue
pa3IMYHBIX METOJIOB MPU
M3y4YeHUN OMOJIOTHYECKUX
00BEKTOBY

buoornyeckne CHCTEMEL,
MPOIIECCHI U UX U3YUYCHHE
XHUMHUYECKHUM COCTaB KIIETKU.
Boja nu MuHepasibHbIE CONH
benku. CoctaB u cTpoeHue
OCIIKOB

0.5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JINUW5W

depMeHTHI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopatopHas
pabora Ne 1 «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha mpuMepe
aMuUJIa3bl WIKM KaTaas3bl)»
VrineBonsl. JInnuael
Hyxnennoseie kucnotsl. ATO

HcTopus 1 MeTOAbI U3yUeHUs

0.5

https://m.edsoo.ru/VVBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3

https://m.edsoo.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

10

kieTkd. Knerounas TCOPUA

Kietka xak nenocTHas )KuBas
cucTeMa

https://m.edsoo.ru/XDCLRAF1Q

11

12

13
14

15

16

17

18

CtpoeHue 3yKapuoTUIECKOM
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTEHHUI, )KUBOTHBIX,
rpu0OB 1 OaKTepuit o
MHKPOCKOIIOM Ha TOTOBBIX
MHUKpoOTpenaparax u ux
OTIHCaHUE

OOMEeH BeLIECTB WU
MeTa00IN3M

dorocunTe3. XeMOCHHTES
DHepreTuveckuii 0OMeH

JKU3HEeHHBIN UK KIETKHU.
Jenenue kinetku. MuTos.
JlabGopaTtopHas padota Ne 3
«HaOmronenrie Muro3a B
KJIETKaX KOHYHKa KOPEeIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

buocunTes Oenka. Peaknus
MaTPUYHOTO CHHTE3a
Tpancnsus — 6nocuHTE3
Oenka

Hexknerounsie GopMBI )KU3HU
— BHUPYCHI

0.5

0.5

https://m.edso0.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/\VV882FDGSF

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/CO1NPWLF4

https://m.edsoo.ru/540F4L77W

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

20

@DopMBbI pa3MHOKEHUS
OpraHU3MOB

Meiios

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/5SNUXK0X86

21

22

23

24

25

26

Ob6pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIICTOK.
OnnonoTBOpeHuE.
JlabopaTtopHas pabota Ne 4
«H3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBLIX
MUKpOIIperapaTax»

NuauBuyansHOE pa3BUTHE
OpraHu3MOB

I'enetnka — HayKa O
HaCJICACTBECHHOCTH U
U3MCHYHNBOCTH

3aKOHOMEPHOCTH
HaclleI0BaHMs TPU3HAKOB.
MoHOTruOpUIHOE CKpEIMBAaHHIE

JluruOpuaHoe CKpelrBaHue.
3aKOH HE3aBHCUMOTO
HacJeA0BaHUs IPU3HAKOB

CuernieHHOE HacleJOBaHHUE
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPUIHOTO
U AUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(UIIBl HA TOTOBBIX
MUKpOTIpEnapaTax»

0.5

0.5

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

28

29

30

T'enetruka noma. Hacinenosanue
MPU3HAKOB, CIIETUICHHBIX C
OJIOM

N3meHYnBOCTSD.
Henacnenctennas
M3MEeHYUBOCTb. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIH(PHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BapUAIMOHHOTO psijia U
BapHallMOHHOM KPUBOM»

HacnencreenHas
M3MEHYUBOCTh. JIaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Ip030(HIIBI HA TOTOBBIX
MUKpOIpernapaTax»

I'eneTnka uenoBeka

0.5

0.5

https://m.edso0o0.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHblit ypok. O60011eH1E
o Teme «HacnencTBeHHOCTh 1
W3MEHYUBOCTh OPTaHU3MOB)

https://m.edsoo.ru/E21XRS2EB

32

Cenexuus Kak HayKa U Mpoliecc

https://m.edsoo.ru/3128P3L.98

33

MeTobl ¥ JOCTUKEHMUS
CEJICKLIUU PAaCTEHUH U
KHUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

buorexHomorusa kax 0oTpaciib
IIpOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTtpoJbHble
Bcero
padoThI

DBOIIOHNS U METOMLI €€

W3YICHHUS 1
Hcropus passurus 1
MPpEeACTABICHUIN 00 YBOIOIUN

MUuUKpO3BOTIOIIUS 1

HOHYJ'IHIII/ISI KakK 3JICMCHTapHaA

€/IMHUIIA BUJIA U IBOJFOIHH.
JlabopaTtopnas padota Ne 1 1
«CpaBHEeHHE BUJIOB 11O
MOP(}OTOTHIECKOMY KPUTEPHIOH»

JBroKyIre CHIIbI
(a;memeHTapHbIe GaKTOPHI) 1
IBOJTIOIIH

EcrecTBennsiit oTOOp 1 €ro

1
(hopmbI
PesynbTathl 3BOIIONNN:
MPUCTIOCOOIEHHOCTD
OpPTaHU3MOB U
BU1I000pa30BaHUE. 1

JlabGopaTopHas padota Ne 2
«Ornmcanne Npucoco0IeHHOCTH
opranusma u e€ OTHOCUTEIHLHOTO
XapakTepa»

IIpakTH4eckune
padoThI

0.5

0.5

Jara
U3ydeHust

JJIeKTpOHHBbIe N (poBbHIE
o0pa3oBaTejibHbIe pecypchl

https://m.edsoo.ru/6 KWQIKBKU

https://m.edsoo0.ru/0SWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

HaHpaBHeHI/IH " OyTHu

1o tTeMe « BO3HUKHOBEHUE U

8 https://m.edsoo.ru/PI11FIOYV3
MaKpPOIBOJIOIUH

9 HeobpaTumocTs 3BOTIONNAN https://m.edso0.ru/CLA9VC5JJ
u 3

10 CTOPHA FCHHI Ha SCMIIC 1 https://m.eds00.ru/MJIYY IMVX7
MCETOJBI €€ I/ISYT-IGHI/IH
r

11 HIOTESBI HPOHCXOAICHIA https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emie
P 3

12 A3BUTHC HHUBHH Ha SeMIe 1o https://m.edso0.ru/ECINSTF62
3paM H IepHoaaM
OCHOBHBIE HTAIbI 3BOIIOLMA
paCTI/ITeJIBHOFO " JKUBOTHOT'O

T 6ota Ne

13 MHpa. HIpaKTiHecKas pabota A2 0.5 https://m.edsoo0.ru/7K1LYOSCT
1 «3yueHune ucKomaemMbIx
OCTaTKOB PACTEHHI U )KUBOTHBIX
B KOJUIEKIIASIX)
C

14 OBPEMEHHA CHETeMa https:/m.eds00.ru/WSEXNIYAK
OpPraHUYeCcKOro MUpa
D

15 BOTIOUIT HETOBCKA https://m.eds00.ru/ADV3JERUE
(aHTpOmoOrexes)

16 Jlpwicymme cuibt (paxTope!) https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOreHe3a
0]

17 CHOBHPIC CTAZH IBOMOHIH https://m.eds00.ru/14G19MOAK
YyeJroBeKa
UYenoseueckue pacsl U

18 MIPUPOIHBIC alallTalluN https://m.edsoo.ru/XL7QKC5PK
YyeJoBeKa
P i . 00606

19 e3epBHEIH ypok. Obodmerne hitps://m.eds00.ru/R6L7VY2GB



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

20

Pa3BUTHC JKU3HU HA 3emne»

DKOJIOTHS KaK HayKa

https://m.edsoo.ru/K46KON56I

21

22

23

24

25

26

27

28
29

Cpenpl oOuTanus u
9KOJIOTHYECKUE (PAKTOPHI

AbuoTtndeckue HakTophI.
JlabopaTopnas padota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHuil u3
Pa3HBIX MECT OOUTAHUSY.
JlaboparopHas pabota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCa»

buotnueckue pakTopsl

DKOJIOTHYECKHE XapaKTePUCTUKU

nonynsuuu. [Tpaktuueckas
paborta Ne 2 «IToxcuér
IJIOTHOCTY MOMYJISLIMMA pa3HbIX
BHJIOB PaCTCHUIN»

CooOmiecTBa OpraHu3MOB —
OHOLIEHO3
DKOJIOTUYECKHNE CUCTEMBI

(3x0cucTEMBI)

OcHoBHBIE TIOKa3aTeNN
9KOCHUCTEMBI. JKOJIOTUYECKHE
nupamuel. CBOMCTBA
skocucreM. Cykiieccust
[IpupoanbIe 3KOCUCTEMBI

AHTpOHOFeHHBIe 9KOCHUCTEMbI

0.5

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.edso0.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

https://m.edsoo.ru/X42J6 ABRN

https://m.edsoo0.ru/0T2K1PNGZ

https://m.edso0.ru/S1LIRWZMR

https://m.edsoo.ru/NSTEWOGPE

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rinobanpHas

30 1 https://m.edso0.ru/2X1VG5Q18
3KOCHUCTEMA 3eMIIH
3

31 aKoHoMepHocTH 1 https://m.edsoo.ru/\VV5JT6B38Z
CyIIIeCTBOBaHUS OMOCheEphI
q §)

32 e0BEUECTBO B Ouochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eMin

33 CocymecTsoBanue npupoypt i 1 https://m.edso00.ru/187G37606
4eJI0BEYECTBA
PesepBubIil ypok. O6001IeHNE

34 teMbl «CooO1iecTsa u 1 https://m.edsoo0.ru/SW5XCF3K6
JKOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 55

I[TPOT'PAMME


https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabrarta

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTe W POJM OHOJOTHU B CHCTEME
HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B OPMUPOBAHUU COBPEMEHHON
€CTECTBCHHO-HAYYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHHS; O
BKJIJIC POCCUHCKUX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pPa3BHTHE
Oouonoruu; (YHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS

KUM3HCHHBIX 3a1a4

YMeHHue pacKkphlBaTh COJAEpPXKAHUE OUOJIOTHYECKUX TEPMUHOB U
MOHSITUIA: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BEILIECTB U
MpeBpaleHHe DJHEPruH), TOMEeOCTa3 (camMOoperyisnus), YpOBHEBas
OpraHM3alysl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PETPOIYKIIHS),

HAaCJICACTBCHHOCTb, U3SMCHYUBOCTL, POCT U Pa3BUTUC

YMmenue uznaraTb OMOJIOrHYECKUE TEOPUH (KJIETOYHAsl, XpPOMOCOMHas,
MyTaiuonHas), 3akonbl (I'. Menaens, T. Moprana, H.1. BaBusnosa) u
yueHus (0 IEHTpaX MHOrooOpaszus U MPOUCXOXKICHHUS KYJIbTYPHBIX
pactenuii H.W1. BaBusosa), onpenensats TpaHUIbl UX IPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHue BraZeTb METOJAaMU HAaydHOTO T[IO3HaHUA B OWOJIOTHU
(HaOmro/leHNe W OMHUCAaHWE JKMBBIX CHCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3anusi ¥ TpPOBEACHHE OMOJOTHYECKOrO  OIKCIIEPUMEHTA,
BBIIBIDKCHWE  TUIOTE3bI;  BBISIBICHHE  3aBUCUMOCTH  MEXIY
HCCIICTyeMBIMU BEJIMYMHAMH, OOBSICHEHHE TOJYyYEHHBIX PE3yJIbTATOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TEOPHH W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU ITOJTYUYCHHBIX pe3yJIBTaTOB)

YMeHUe BBIIENATH CYIIECTBEHHBIC TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT U DYKAPHUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB;  OCOOEGHHOCTH TMpPOLIECCOB OOMEHa  BEIIeCTB U
MPEeBpaIICHHS] JHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHYECKOTO H
JHEPreTHYECKOro  OOMEHa,  XEMOCWHTe3a, MHTO3a,  Meko3a,
OIJIOIOTBOPEHMS,  Pa3MHOXKEHHS,  WHAMBHUAYAIBHOTO  Pa3BUTHUS

opranusma (OHTOT€HE3)

YMmenue MNPUMCHATH MOJIYYCHHBIC 3HaHHUA JJI 00BSICHEHUS



6I/IOHOFI/I‘-IGCKI/IX mponeccoB 1u ﬂBHeHHﬁ, IJId TIPUHATUSA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsI OKPY’KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOTO  TOBEACHUA B OKPYXAIOIIEH MNPUPOJHON  CpEeIe;
IIOHUMAaHUueE HCO6XOHI/IMOCTI/I HUCIIOJIB30BaHUA }IOCTI/I)KeHI/Iﬁ
COBPEMEHHOW OWONOTMM W OMOTEXHOJIOTHUH Ui PpalOHAIBHOTO

MIPUPOIONIOIB30BaAHUS

YMeHue peuaTh 3J€MEHTapHble T'€HETHMYECKHE 3a/Jauyd Ha MOHO- M
TUTHOPUIHOE CKpEIIMBaHUE, CIEIUICHHOE HACIEIOBAaHUE; COCTABIISATH
CXeMbl ~ MOHOTHOPHUJIHOTO  CKpEIIMBaHUS Il TPEJCKa3aHus

HACJICOJOBaHUs IPU3HAKOB Y OPpraHu3MOB

10

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M TpaKTHYECKue pabdoThl,
coOmonare mpaBwia npu pabore ¢ y4eOHBIM M JTaOOpATOPHBIM

o0opynoBaHueM

YMeHrne KpUTHYECKH OLEHHMBATh U MHTEPHPETHPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO COJIepyKaHMs, BKIIOUAIOIIYIO IICEBOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOYHUKOB (CMMU, HayuHO-IONYJIsIpHBIE MaTepHalIbl);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIIEOBaHUI B OHOIOrHUH,
MeaUIUHE, OMOTEXHOJIOT U

YMeHue co3iaBaTh COOCTBEHHBIE MHMCbMEHHBIE M YCTHbBIE COOOIICHUS,

00001mast 6MOIOTUYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHHUKOB,

IPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapaT OMOIOTHH

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeIHEro 001ero 06pa3oBaHus

CdopMupoBaHHOCTH 3HAHUK O MECTE U POJM OHOJIOTUU B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (DOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHS;, O
BKJIAJIC POCCHUUCKHX W 3apyOexHBIX YYEHBIX-OHMOJIOTOB B Pa3BHTHE
Owosoruu; (HYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA ISl PEIIeHUs

JKHN3HCHHBIX 3aJa4

YMeHue packpblBaTh COJEpKaHWE OMOJOTUYECKHMX TEPMHUHOB H
TIOHSATHI: BUJ, TOMYJISIMS, TeHO(OH], BOJIONUS, IBMKYIIUEC CHIIBI
(dbakTopsr) ABOJIIOLINH, MIPUCTIOCOOJICHHOCTh OpraHU3MOB,

BH1000pa3oBaHmeE, 9KOJIOTUYECKHE (hakTopHI, 9KOCHUCTEMA,




IMPOAYLCHTHI, KOHCYMCHTHBI, PECAYUCHTHI, ne1un InuTaHusd,

9KOJIOTHYECKAs MUpaMKIa, OMoreorieHo3, ornochepa

YMenne uznaraTb OMOIOTHYECKHE TEOpHH (IBOJIOIMOHHAsS Teopus Y.
JlapBuHa,  CHHTeTHYecKass  TEOpHUs  DSBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojsimeBoro cxonactBa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBieHui u nyrteit sBomonuu A.H. CeBepiioa, yueHus o
omochepe B.M.  Bepuaackoro), ompenensTh  TpaHUIBI  UX

IMPUMCHUMOCTHU K )KUBBIM CUCTCMaM

YMeHue BIajeTh METOJaMH HAYYHOTO TIO3HAHHUS B OHOJNOTHH
(HaOmro/IeHNEe W OIMCAaHUE J>KUBBIX CHUCTEM, IPOIECCOB W SBJICHUMN;
OpraHu3amysi W TPOBEJCHHE OHOJOTHMYECKOTO  JIKCIIEPUMEHTA,
BBIIBIDKEHUE  THIIOTE3BI; BBISIBIICHHME  3aBUCUMOCTH  MEXIY
UCCIICTyeMbIMH BEITUYMHAMHU, OOBSICHEHUE TOTYYCHHBIX PE3YJIbTaTOB,
UCIIOJB30BAaHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB; yMEHHE

ACJIaTh BBIBOALI HA OCHOBAHUU ITOJTYYCHHBIX pC3YJ'H)TaTOB)

YmMmenue BBIICTISITh CYIIIECTBEHHbBIE MpU3HAKU CTPOCHHS
OMOJOrMYECKUX OOBEKTOB: BHJOB, MOMYJSIHHA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICJICTBEHHON W3MEHUYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BHUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHYECKUX (PAKTOPOB HA OpPTaHHU3MBEI,
MIEpPEeHOCa BEIIECTB M TTOTOKA SHEPTHUU B 3KOCUCTEMAX, aHTPOIIOTEHHBIX
U3MEHECHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYTOBOPOTa BEUIECTB H

OMOre0OXMMHYECKHUX IUKJIOB B Onochepe

YMeHue [OpUMEHSATh IOJNy4eHHble 3HaHUS A OOBSICHEHUS
OMOJIOTMYECKUX HPOLECCOB U ABJICHUM, U MPUHATUSA MPAKTHUECKUX
pelieHnit B MOBCETHEBHOM JKM3HU B IIENIIX 00ECTICUeHHS O€30MaCHOCTH
CBOETO 3JI0POBbS U 3[J0OPOBbS OKPY>KAIOLIUX JIIO/IeH, COOII0AEHUS HOPM
IpPaMOTHOTO  TOBEACHUS B  OKpYXarollled NpUpPOAHON  cpene;
IIOHUMaHHe HE00X0AUMOCTH UCIIOJIb30BaHUS JOCTH>KEHUH
COBPEMEHHOM OMOJIOrUH 17151 pallMOHAJILHOIO IPUPOAOIOIb30BAHUS
YMeHue pemaTh 3J€MEHTapHble OMOJOIMYECKUE 3aJayH, COCTABIATH
CXEMBbI [IEpEHOCA BELIECTB U SHEPTUU B SKOCHCTEMaX (L€ MUTAHUS)
YMeHue BBIIOJHATH J1a0OpaTOpHble M IPAKTUYECKHE padoTshl,
coOmonaTh TpaBwia Tpu pabore C¢ ydyeOHBIM U J1a0OpPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHYECKH OLEHHBATh W WHTEPIPETHPOBATH MH(OPMAIIHIO

OMOJIOTHYCCKOTO COACPpIKaHHs, BKIIIOYAOIIYIO IICCBAOHAYYHBIC 3HAHUS



10

U3 pasinyHbIX UcTOYHUKOB (CMMU, HayyHO-TIOMYJISIpHBIE MaTepHalbl);
paccMaTpuBaTh rio0ajibHbIe HKOJIOTHYECKUE npoOIeMBbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO
MO3ULIIO

YMeHue co3iaBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000611ast 6MOTOTUYECKYI0 MH(POPMAITUIO M3 HECKOJIBKHX HUCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUMHBIN arrapar OMoIOrun



HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buonorus kak Hayka

buonorus — Hayka o xuBOoW mpupoje. Ponb Ouoniormu B ¢GopMHpOBAHUU
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa. CrcTeMa OMOIOTHYECKUX HAyK
MeTto1pl TO3HAHMS KUBOM PUPOIBI (HAOIIOACHHE, SKCIIEPUMEHT, OMHUCAaHUE,

U3MepeHue, Kiaccu(uKalus, MOJEIMPOBaHHE, CTaTUCTUYECKas 00paboTka

JTAHHBIX )

2.1

2.2

JKuBble cucTEeMBI U HX opraHu3anusa

JXussle cucremsl (6MocHcTEMBI) Kak peaMeT n3ydeHus: ononorun. CBoicTBa

OuocucTeM U UX pa3HooOpasue

YPOBHI/I OopraHu3anun OHocucTeM: MOJ'ICI(y.TIHpHO-FeHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUOBOM, SKOCUCTEMHBIN, OMOC(EpHBIT

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

3.2

3.3

3.4

XHUMHUYECKUM COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTEHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MHUHEPAJIbHBIC BCHICCTBA. CD}’HKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEIIECTB B KIICTKE. HO,Z[I[CP)K&HI/IG OCMOTHYECKOI0 OajaHca

benku. CoctaB u cTtpoeHne OeIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HesameHnumble M 3aMEHHMBIE AMHHOKHUCIIOTB. AMHUHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphI OETTKOBOM MOJIEKYIbI (TIEpBUYHAS, BTOPUYHAS, TPETUIHAS
U YeTBEpTUYHAS CTPYKTypa). XUMUYECKHE CBOICTBa OenkoB. buonoruueckue
(hyHKIIMH OETKOB.

depmeHThI — OHoJIorHYecKue Katanu3aropbl. CTpoeHne pepMeHTa: aKTUBHBIN
HeHTp, cyocTtpatHas crneuuduunocts. Kodepmentsl. Butamunbl. Otnuuns

(l)epMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOPOB

VYraeBoasl:  MoOHocaxapuibl  (TiIIOKo3a, pubo3a H  J1e30KCHpub03a),
Jucaxapuibl (caxaposa, JIaKTo3a) M IoJIMcaxapuibl (Kpaxmaj, TJIMKOTEH,
1eJUIr0II03a). bronornueckne QyHKIUN yriaeBOI0B.

Junuapl:  TpUMIMUEPUIB, cTepounsl, ¢ochomununsl. ['uapodunasHo-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkiun munuaos. CpaBHeHHE
YTJIEBO/IOB, OGJIKOB U JIMIHUIOB KaK MICTOUHUKOB SHEPIHU

Hyxnennoseie xucnorsl: JIHK wu PHK. Hykneoruasr — MoHOMepBI

HYKJIeuHOBBIX KHCIOT. Ctpoenne u ¢pynkuun JIHK. Ctpoenne m ynkimm

PHK. AT®: ctpoenue u pyHKIUN



3.5

3.6

3.7

3.8

3.9

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TCOpHUH. MeTtop1 HN3YUCHUS KIICTOK

Knerka kak nenoctHast xuBas cuctema. OO111e MPU3HAKY KIETOK: 3aMKHYTast
HapykHasi MeMmOpaHa, Mosiekysbl JIHK kak reHeTnueckuil amnmapat, cuctema

cuHTe3a OeJka

Tunsl KJIETOK: JSyKapuoTHYecKass MU Ipokapuotruyeckas. (OcoOeHHOCTH
CTPOCHHUSI TPOKAPHUOTHYECKOW KJeTkh. KilerouHass cTeHKa OaKTepuid.
CrpoeHune sykapuoTHueckoil KiaeTKHM. OCHOBHBIE OTJIMYMS PACTUTENIBHOM,

YKUBOTHOM ¥ TPUOHOM KJICTKH

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIUKC, MX
¢dbynkuu. [Inazmarnyeckas memOpaHna, €€ cBoiictBa U GpyHknuu. [{uTomnazma
u € opranousl. OTHOMEMOpaHHBIE OPTaHOUIBI KIICTKH: SHIOTIa3MaTHIECKAast
cerb (OIIC), anmapar I'ombaku, Jm3ocoMsel. [loslyaBTOHOMHBIE OpraHOMIBI
KJICTKU: MUTOXOHIPHH, TUIACTUABI. [IpOMCX0XIeHHEe MUTOXOHIPHUI H TITACTH]L.
Bunpr mnactun. HememOpaHHbIe OpraHOWIBI KIETKU: PUOOCOMBI, KICTOUHBIH

LOCHTP, pPCCHUYKH, KTYTUKH. q)}/HKIII/II/I OpPraHonao0B KIICTKH. Bxirouenns

SAnpo — perynaropHblii eHTp KieTku. CTpoeHue sjpa: siaepHas o00J0uKa,

KapuoIuiasMa, XpoOMaTuH, AOPBIIMIKO. XpOMOCOMI)I

3.10

4.1

4.2

TpaHcnopT BEMIECTB B KJIETKE
JKusHeneaTenbHOCTh KIETKU

OOMeH BemecTB, WM METa0oIM3M. ACCUMIIIALNS (TUTACTUYECKH OOMEH) 1
JUCCUMUIISILINSA (SHEPreTUUeCKuil 0OOMEH) — JIB€ CTOPOHBI €IUHOr0 Ipoliecca
MeTabonu3ma. THIbI oOMEHa BEIISCTB: aBTOTPOGHBIA M TeTEpOTPO(HBIM.

Ponb pepmenTOB B 0OMEHE BELIECTB U MPEBPALLICHUHN SHEPTUU B KIIETKE

®otocunte3. CperoBas u TeMmHOBas ¢a3el  (oTtocuHTe3a. Peakimn
(dbotocunTe3a. DddeKTUBHOCTH (GoTOCHHTE3a. 3HaUYeHHE (HOTOCHHTE3a s
XKU3HU Ha 3emie. BrusHue ycioBuil cpeapl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIICHHSI €T0 MPOYKTUBHOCTU y KYJIbTYPHBIX PACTEHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIONINe OaKTepuu. 3HAYCHHE XeMOCHHTe3a IS

JKA3HU Ha 3eMie

4.3

4.4

OHepreTudyeckuii oOMeH B KieTke. PacrieruieHue BeIIecTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHUE HHEPrUU B KIETKE. OTallbl HEPreTHYecKoro oOMeHa.
I'muxonus. bpoxxenue u ero Buabl. KHCIOpOJHOE OKUCIEHUE, WU KIIETOYHOE

npixanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO OOMEHa

Peaknunm marpuuyHoro cuHTe3a. [eHernyeckas wuHpopmamms u JIHK.
Peanuzanus reHernyeckoit nHGopMayu B KieTke. [ eHeTHUeCKuil Ko U ero
cBoiictBa. TpaHckpunuuss — wmaTpuuHblii cuHte3 PHK. Tpancmsiusa —

o6uocunTe3 Oenka. KoaupoBanue aMuHOKUCIIOT. Posb pubocom B OMOCHHTE3E



4.5

5.1

5.2

5.3

5.4

5.5

Oenka

Hexknerounsie ¢opmel xxu3Hu — Bupychl. Mcropust otkpeitus Bupycon (.H.
WBanoBckuii). OCOOEHHOCTH CTPOEHHUS U HKU3HEIACATEILHOCTH BHPYCOB.
bakrepuodaru. bone3sHu pacTeHui, KUBOTHBIX M YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc wummyHomedunmra uenoBeka (BUY) — Bo3Oymurens
CIINJa. [TpodwmmakTrka pacpoCcTpaHEeHUsI BUPYCHBIX 3a00JIeBaHUIN

Pasmuoxenue n WHIAWBUAYAJIBHOC PAa3BUTUC OPTaHNU3MOB

Knerounslii 1uki, Wiau SKU3HEHHBIM UK KieTku. MHTepdaza m MHTO3.
[Ipoueccel, mporekaromue B uHTephase. Pemnukanus — peakiys MaTpUIHOTO
cunateza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HA0Op — KapUOTHII.
JIuniouHBIE W TalJIOWJHBIA  XpPOMOCOMHBIC HAOOpbhl.  XpOMAaTHIBI.
[utonornyeckrue OCHOBBI Pa3MHOXKEHUS U HMHAMBUAYAJbHOTO DPAa3BUTHUS
OpTaHHU3MOB.

Jenenue kietku — Muto3. Craguu mutosa. [Iporeccsl, npoucxondime Ha

pa3HBIX CTAAUSAX MUTO3a. BUOIOrHYeCcKniA CMBICII MUTO3a

@DopMbI pa3MHOKEHHsI OpraHU3MOB: Oecronoe u mnosuoBoe. Buasl 6ecronoro
Pa3MHOXKEHHUA: JeJIEHWe HaJBOE, MOYKOBAHHE OJIHO- U MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BETETaTUBHOE pa3MHOKEHHUE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJI CCIICKINN

[TonoBoe pa3MHOXKEHHE, €r0 OTIANYHUS OT OECIOI0rO.
Meiio3. Craguu Meiosza. Ilponeccel, mpoucxonsimue Ha CTaAusIX Meno3a.
[ToBenenue xpomocoMm B Meiioze. Kpoccunrosep. buosiornueckuii cMpici U

3HaYeHUE MEN03a

['amerorenes — mporecc oOpa3oBaHUS IMOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonmoBeie Kenme3bl: CEeMEHHUKHM W smyHUKH. OOpa3oBaHuWe W pa3BUTHE
MOJIOBBIX KIJIETOK — raMeT (CIepMaTo30u], SIMIIEKIeTKa) — CIepMaTOreHe3 U
ooreHe3. (OCOOEHHOCTH CTPOEHHUS SIMIEKIETOK U  CIepMaTO30U[OB.

OmonorBopenwue. [TapreHorenes

WnpuBuayanbHoe pa3Butue  (OHTOreHe3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorene3). Ortambl SMOPHUOHAIBHOTO PA3BUTHS Y  TMO3BOHOYHBIX
KHUBOTHBIX: JpoOJieHHe, racTpyiauus, opraHorenes. IlocTamOpuoHanbHOE
pa3BuTHe. THUIBI MOCTAMOPHOHAIBHOTO PA3BUTHUS: MPSIMOE, HEMPsIMOe
(mmuuHovHOE). BrnusHMe cpeapl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHHS: CTPOEHUE

CEMCHHU, CTAAUHU PA3BUTHUA

HaCJIC,[[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB



6.1

6.2

6.3

6.4

6.5

[Ipenmer u 3agaun reHeTukH. VcTopusi pa3BUTHS TeHETHKU. Bkiafg
POCCHICKHX U 3apyO€KHBIX YUEHBIX B PA3BUTHE T€HETUKH. METO bl TEHETUKH
(ruOpUAOTOTUYECKHM, IUTOTEHETUYECKHUH, MOJICKYJIIPHO-TCHETHUECKHIN).
OcHOBHBIE T€HETUUECKHUE NOHATHS. | eHeTHUeCKas CHUMBOJIMKA, UCIIOJIb3yCMasd

B CXEMax CKpEIlMBaHUN

3aKOHOMEPHOCTH HAcCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIeHHbIE ['. Menzaenem.
MonoruOpuaHOe CKpeuuBaHue. 3aKOH €JIMHO0Opa3usi THOPHUIOB IEPBOTO
nokojieHus. I[lpaBuino JOMHUHMpPOBaHHWA. 3aKOH pacHICIJICHUs] MPU3HAKOB.
I'unoresa unctorsl ramer. [IoJTHOE M HEMOJHOE TOMUHHUPOBAHUE.

JurubpugHoe  cKkpeluBaHHe. 3aKOH  HE3aBUCHUMOIO  HACJEeIOBaHUS
npu3HakoB. lluToreHeTMyeckue OCHOBBI JUTUOPUIHOTO CKpEUIMBAHUS.
AHanu3upyrolee  CKpeluBaHHUE. Hcnonp3oBanne  aHAIU3UPYIOLIETO

CKpEITUBaHUS JIJIS1 OTIPEICIICHUSI TEHOTUITA 0COOU

CuerieHHOe  HacienoBaHWe Tmpu3HakoB. PabGora T. Moprana 1o
CLIeHJIeHHOMy HaCJICAOBAHUIKO T CHOB. HapymeHI/Ie CLCIIJICHHUA TICHOB B
pe3yabTaTe KpOCCUHrOoBepa. XpPOMOCOMHAs TEOpUsS HACJIEACTBEHHOCTH.
I'eneTnveckue KapThI.

I'enetuka moma. XpoMOCOMHOE ompezesieHue moja. AyTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. ['OoMOraMeTHbIe U rereporaMeTHbie opranu3mel. HacnenoBanue

IMPU3HAKOB, CCTIJICHHLIX C IMOJIOM

N3menunBocTh. Buabl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIE/ICTBEHHASI.
Ponp cpenpl B HEHAcIeACTBEHHOW M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON HW3MEHUYMBOCTH. BapwamvoHHBIA psAl W BapualldOHHAs
kpuBas. Hopma peakuum npusHaka. KonndecTBeHHbIE M KayeCTBEHHBIE
OpU3HAaKM W HMX HopMa peakuud. CBoHCTBAa  MOAM(DUKAMOHHON

HU3MCHUYHNBOCTHU

HacnencrBennas, WM TIe€HOTHIIMYECKAS, H3MEHYHBOCTH. KoOMOMHATHBHAA
W3MEHYMBOCTh. Mei03 W TOJIOBOM TpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTalMoOHHas W3MEHYMBOCTh. Kiaccudukamus MyTanmii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa W TPUYUHBI MYTAaIH.
Mytarenssie (hakTopbl. 3aKOH TOMOJIOTMUYECKHX PSJIOB B HACJIEICTBEHHOU

n3Mmenunsoctyu H.M. BaBunosa

6.6

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHbIE METOJIbI T€HETHKU
YeJioBeKa: reHEeaJIOTHYEeCKUM, ONMU3HEIOBBIA, LUTOT€HETUYECKUA,
OMOXMMUYECKHM, MOJCKYJISIpHO-TeHeTHUecKuii. COBpeMEHHOE OmpeesieHne
TCHOTHUIIA: ITIOJJTHOTCHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHUC, B TOM YHCJIC
¢ nomomiwio I111P-ananu3a. HaciaeacrBeHHbIe 3a001€BaHUS YEIOBCKA: TCHHEIC

6OJ'I63HI/I, 0ose3HU C HaCHeﬂCTBeHHOﬁ npeaApacIoIOKCHHOCTBIO,



7.1

7.2

7.3

XpoMocoMHble  Oonie3Hn. (ComaTWyecKue€ U TeHEpaTUBHBIE MYTAlUU.
[Ipunnumer 370poBOTO 00pa3a >KU3HU, OUATHOCTHKH, MNPOQUIAKTUKU W
JICUEHUS T€HETHUYECKUX OOJIE3HEN. Meauko-reHeTHYECKOE
KOHCYHBTI/IpOBaHI/Ie. 3HaquHe MGI[HHHHCKOﬁ TCHCTHUKHU B HpeILOTBpaH_IeHI/II/I nu

JICYCHUHU TEHETUIECKUX 3a00JIEBaHUI YETIOBEKa
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU

Cenekisi Kak HayKa U IMPOIECC. 3apOKJICHUE CENEKIIMU U JOMECTHKALUA.
VYuenne H.M. BaBuioBa o0 I1eHTpax NPOUCXOXKICHHUS W MHOT000pa3us
KyJIbTYpHBIX pacTeHHH. LIeHTpbl MPOMCXOXKAEHHS AOMAIIHHUX JKUBOTHBIX.
Coprt, nopojia, mraMmm

CoBpeMeHHbBIE METO/IbI CeIeKIUU. MaccoBbIi M MHAMBUAYATbHBIN OTOOPHI B
CEJIeKLMU pacTeHUM U >KUBOTHBIX. OIleHKa 3KCTepbepa. bin3kopoacTBeHHOe
cKkpemrBanue — UHOpuAuHT. Yncras nuHusg. CKpelrBaHUe YHUCTHIX JIMHUH.
['etepo3uc, wunu rubpuanas cuia. HepoacTBEeHHOE CKpelIUBaHUE —
ayropumuar. Otnanéunas rtuOpuamsanus U e€ ycnexu. VCKycCTBEHHBIH
MYTareHe3 WM IOJYy4YEHUE MNOJUIUIONIOB. J[OCTMKEHUS CENEeKIUN PACTCHH,

JKUBOTHBIX U MUKPOOPTaHHU3MOB

buorexHonorust Kak oOTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTallbl
coznanust pexomOuHantHo JIHK u Tpancrennsix opranusmos. Knetounas
nmkeHepus. Kiertouynsle KynbTypsl. MHKPOKIIOHAJIBHOE Pa3sMHOXKEHHE
pactenuii. KioHupoBaHHE BBICOKONPOAYKTUBHBIX CEIHCKOXO3SICTBEHHBIX
OpPraHu3MoOB. DKOJOTHYECKUE M dTHUecKue mpodneMbel. [MO — reHetndecku

MO,Z[I/I(bI/II_II/IPOBaHHBIC OpraHnu3Mbl

11 KITACC
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IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

DBOIONIMOHHAS ONOJIOTHS

DOBOJIIOLIMOHHAs TEOpUs U €€ MECTO B OMOJIOTHH.

CBI/IILCTCJIBCTBa 3BOJIFOIIUH. ITaneoHTomoruueckue: oCJIICJ0BATCIbHOCTD
IIOABJICHUSI BHUJIOB B MaJICOHTOJIOTHIECKOM JICTOIMUCH, TECPECXOIHBIC (bOpMBI.
buoreorpaguueckue: cxonctBo u pazauuue (GayH U (iIop MaTepUKOB U
OCTPOBOB. DMOpHOJIOTUYECKUE: CXOACTBA M Pa3IMyMsi 3MOPHUOHOB pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/Ie2 T'OMOJIOTHYHBIC,
aHAJOTMYHbIE, PpYJUMEHTapHble OpraHbl, aTraBU3Mbl. MoJeKyJIspHO-

OMOXMMUYCCKHE: CXOACTBO MECXaHM3MOB HACJICIACTBECHHOCTH MW OCHOBHBIX



1.2

MeTa00INYECKUX HyTefI Y BCEX OpTraHHU3MOB

OpomonnonHas Teopuss Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHMS
JapBUHU3MA. J[BYIKYIIME CHIIBI DBOJONHMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE npu OTPaHUYEHHOCTHU pecypcoB, HeonpenenéHHas

M3MEHYUBOCTb, O0OpPH0OA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

1.4

1.5

2.1

2.2

2.3

Cunretnueckas teopus sBomonuu (CTD) M OCHOBHbBIE €€ TOJNOKEHHUS.

MuxkponsBomtorys. [Tonmynsmnus Kak eTMHULIA BHIa U DBOTIOIAN

JIBmwxymue cuibl ((pakToOphl) SBOJIONHMH BUIOB B NMpUpoae. MyTarmOHHBIHA
npolecc U KOMOMHATUBHAS W3MEHYMBOCTb. [loMysiiMOHHbIE BOJHBI U Apeid
reHoB. M3omauus u wmurpanus. EcTecTBeHHBIH 0TOOp — HampaBISIOMIMNA
¢axTop 3Bomonnn. opMbl €CTECTBEHHOT'O 0TOOPA.

[Ipucnoco0IeHHOCT, OpPraHU3MOB Kak pe3ynbTarT HBomonuu. [Ipumepsl
npuUcnocoOIeHNH y opranu3MoB. ApoMopdo3bl U HAHOAIANTALINY.

Bun u BumooOpasoBanue. Kpurepun Buzma. OcHoBHBIE  (OpMBI

BHJ1000pa30BaHMS: T€OTPaPUIECKOE, FKOJIOTHIECKOE

Maxkpospomtorusi. DopMbl  3BOJIOLUHU:  (QUIETHYECKAs, JHUBEpPIrEeHTHas,

KOHBEpreHTHas1, mapauienbHas. HeoopaTuMocTh 3BOTIOIUN
Bo3HUKHOBEHUME U pa3BUTHE KU3HU HA 3eMIIe

JloHayuHble TpEICTaBICHHS O 3apOXACHUM >KU3HU. HaydHble rumnoressl
BO3HMKHOBEHUS XM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOJIIOLMSA. ODKCIEPUMEHTAIIBHOE TOATBEPKIACHUE XHUMHYECKOH HBOJIIOLHU.
HauanbHble sTansl 6uonorndeckoii spomonuu. ['unoreza PHK-mupa. [epoie
KIETKM M uX 3Bomonus. @DopMHUpOBaHME OCHOBHBIX TIpPYII KUBBIX

OpTraHnu3MOB

PazButue xu3Hu Ha 3emiie mo 3paMm W nepuonam. Kartapxeil. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3olickas »pa U €€ mepuoibl: KeMOPUHCKHIA,
OPIOBUKCKHW, CHIIYPUHCKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3o30iickas 3pa U €€ MepruoIbl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3o0iickass 2pa M €€ TepUOJbl: IMAJICOrCHOBBIM, HEOTEHOBBIN,
aHTPOINOI€HOBbIN. XapaKTepUCTUKA KJIMMaTa M TIeOJOTMYECKUX IPOLIECCOB.
OcCHOBHBIE 3Tambl HBOJIIOLMHM  PACTUTENBHOIO UM JKUBOTHOTO  MHpA.
Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBIIeHHME, paclBET U BBIMHPAHUE

TPYIIII ’)KUBBIX OPTraHU3MOB

Cucrema OpraHu4eCKoro MuHpa KaK OTpPa)XCHHC JOBOJIIOLMHU. OCHOBHBIE



2.4

2.5

2.6

3.1

3.2

3.3

3.4

3.5

CUCTCMATUYCCKHUC I'PYIIIBI OPIraHU3MOB

DOBosOLMS YelloBeka. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTHe npezcTaBieHuil o
IIPOMCXOXK/ICHUN YesloBeKa. MeTosbl U3ydeHusl aHTpornorenesa. Cxonacrea u
pa3ianuus 4eJ0BeKa U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHUE YEIOBEKA.

JBuxyue cunsl (pakTopsl) aHTponorenesa. HacneacrBeHHast K3MEHUUBOCTh
U €CTEeCTBEHHbIN 0TOOp. OO1IecTBEHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYIHii

Tpy/la, MBIIUICHUE, PEYb

OCHOBHBIE CTaJUU U BETBU DBOJIIOIMU YEJIOBEKA: aBCTPAIOMUTEKH, UeaoBek
yMenbid, YemoBek mnpsMoxoAsuui, YenoBek HeaHAepTalbCKuil, YenoBek
pazyMHbIi. Haxo/Iki MCKOMIaeMbIX OCTAaHKOB, BPEMs CYIIIECTBOBAHUS, 00JIaCTh

pacrpocTpaHeHHs, 00bEM T'OJIOBHOI'O MO3ra, 00pa3 KU3HHU, Opyaus

YenoBeueckue  packl. OcHOBHbIE  OOJbIIME  pachl:  EBPOICOMIHAS
(eBpaszuiickasi), Herpo-aBCTpaJiouAHasi (PKBaTOpUAIbHAs), MOHTOJOUJIHAS
(azmaTcko-aMepukaHckas). YepThl TPHUCHOCOOJCHHOCTH TPEICTaBUTENEH
YEeJIOBEUYECKUX PAC K YCIOBUSAM CYIIECTBOBaHUS. EIWHCTBO ueIOBEUECKUX

pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karomias cpeia

DKOJIOrHs KaKk Hayka. 3aJaud ¥ pa3lielbl 3KOJOTHUH. MeTobl SKOJOTMYECKUX
UCCleIoBaHM.  DKojioruueckoe  MupoBoz3peHue. Cpeasl — oOuTaHus
OpPIraHU3MOB: BOJIHAs, Ha3eMHO-BO3/1yIlIHAas, MOYBEHHA,

BHYTPUOPraHU3MEHHAsI

Okonorudeckne (akropel. Kiaccupukanuss 5KOJOrMYECKHX (HAKTOPOB:
abnotnyeckne, OMOTHYECKHE M aHTPOTOTCHHBIC. J[eficTBHE HIKOJIOTHUYECKUX

(bakTOpOB Ha OpraHU3MBbI

AbuoTtrueckue (HakToOphl: CBET, TEMIIEPAaTypa, BIAXKHOCTh. DOTOMEPHUOIN3M.
[IpucriocoOeHust OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX (HAaKTOPOB.

buonornueckue puTMbl

buotnyeckue Qaxropsl. Buibl OnoTHyeckux B3auMOJICHCTBUNA: KOHKYPEHIIMS,
XHITHAYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAllM3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aUMOJCHCTBUI  JUIsl  CYLIECTBOBAaHUS  OPraHU3MOB B IPUPOJTHBIX

coo0I1ecTBax

OKOJIOTHYECKHUE XApaKTCPUCTHUKU  ITOITYJIALUH. OCHOBHBIC  TTOKa3aTeJIH

nomyJjadauuu: 4YuCJICHHOCTD, INIOTHOCTB, POXKAACMOCTh, CMCPTHOCTDL, MMPUPOCT,



4.1

4.2

4.3

4.4

4.5

MuUrpanus. I[I/IHaMI/IKa YUCJIICHHOCTH IOIYJIALUA U eé peryisinusa
COO6H_ICCTBa H OKOJIOTHYCCKHUEC CUCTCMBI

CooOmiectBo opranu3smMoB — OuoueHo3. CTpyKTypsl OMOILIEHO3a: BHJIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabsl-momunantel. CBsi3u B

OHOIIEHO3E

Okonoruueckue cucreMbl (3kocucteMbl). [loHsTue 00 53KocucTeMe H
ouoreorieHo3e. DYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYICHTEHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BemIeCTB U TIOTOK SHEPruu B
skocucteMe. Tpoduueckue (MHIEBbIE) YPOBHHU dKOCUCTEMBI. [lHIlieBbIe 11enn
u ceru. OCHOBHBIE TOKa3aTeId »HKOCHUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTHYECKUE MUPAMUJIBI: POAYKIIUHU, YUCICHHOCTH, OMoMacchl. CBOMCTBA

OKOCHCTEM: YCTOﬁQHBOCTB, caMoperyJanus, pa3BUTUC. CYKI_ICCCI/ISI

[TpupoaHbIE 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M peK. DKOCHCTEMa XBOHWHOTO
WM IIUPOKOJIIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buomormueckoe M XO3MHCTBEHHOE  3HAUYEHHE  arpodKOCHCTEM |
ypOOdIKOCHCTEM.

buopasznoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe

OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emie

Yuenne B.M. Bepnanckoro o Ouocdepe. I'paHuiibl, cocTaB U CTPYKTypa
ouocdepsl. XKuBoe BemectBo u ero ¢pyHkiuu. OcodeHHOCTH OHMOChephl Kak
r7100aIbHOM KOCHCTEMBI. [IMHaAMUYecKoe paBHOBECHE M OOpaTHas CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOT€OXUMUYECKUE IHKIBI 3JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIITH

YenosedecTBO B Onocdepe 3emiii. AHTPOIIOTCHHBIE H3MEHEHMS B Onocdepe.
['moGanpHBIE IKOIIOTUYECKUE TPOOIEMBI.
OcHOBa palMOHAJIBHOTO YIPABJICHUS MPHUPOJHBIMH pecypcaMH H UX

ucnonb3oBanue. JloCTKeHUs: OMOJIOrUU U OXpaHa IPUPOIbI
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