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2023-2024 y4eOHblIii roj

Pabouass mporpamma ydeOHOTO TpenMera "buosiorus" TOATOTOBJICHA HA OCHOBE CIICIYIOIIUX
HOPMATUBHO - ITPABOBBIX JOKYMCHTOB!

®denepanbHoro 3akoHa oT 29.12.2012 N 273-®3 (pen. ot 17.02.2023) "O6 obOpazoBanuu B Poccuiickoit
®enepanun" (¢ U3M. U AOIL., BCTYIL. B cuity ¢ 28.02.2023);

®enepanpHoro 3akoHa oT 24 ceHTa0ps 2022 r. Ne 371-D3 «O BHeceHun n3MeHenuii B OenepanbHblil 3aK0H
«O06 o6pazoBanuu B Poccuiickoit denepanumy;

®enepanbHoro 3akoHa oT 27.07.06 Ne 149-®3 "O6 unbopmanuu, HHOOPMALMOHHBIX TEXHOJIOTHSIX U O
3amure uHpopmaruu", deaepampHomy 3akoHy ot 27.07.06 Ne 152-®3 "O mnepcoHadbHBIX JaHHBIX',
OenepanbHOMY 3aKOHY OT 29.12.10 Ne 436-®3 "O 3amute aerel oT nHGOpMaIUKU, IPUUUHSIOUIEH Bpel X
3J0POBBIO U PAa3BUTHIO";

[Ipukaza Munnpocsemenus Poccunm ot 08.11.2022 Ne 955 «O BHeCeHHH U3MEHEHNH B HEKOTOPBIE MPUKA3bI
MunucrtepctBa oOpa3oBanust u Hayku Poccuiickoit ®enepanuun 1 MuHuCTEpCTBa IPOCBEIICHUS
Poccniickoit ®enepanuu, xacatonmecs OI'OC oOmiero oOpa3zoBaHusi U 00pa3oBaHUS OOYUAOIIUXCS C
OTPaHMYEHHBIMU BO3MOKHOCTSIMH  37I0POBbSI M YMCTBEHHOM OTCTaJOCTbIO (MHTEIJIEKTyalbHBIMU
HapyIIEHUSMH ),

[Ipukaza MunucrepctBa npocsemienus PO ot 05 ngexabpst 2022 Ne 1063 « O BHeceHWH W3MEHEHUN B
[lopsimox  opraHuM3alMd ¥ OCYIIECTBIEHHS  0Opa30BaTENbHON  NIEATENIBHOCTH IO  OCHOBHBIM
0011e00pa3oBaTeIbHBIM TIpOrpaMMaM — 00pa30BaTebHBIM MPOTPaMMaM HAadajdbHOTO OOIIET0, OCHOBHOTO
obmero u cpeaHero oOmiero oOpa3oBaHUs, YTBEPKIAEHHBIN MNpUKa3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit peneparum ot 221 mapra 20211, Ne 1152;

CanlluH 1.2.3685-21 "'urneHndeckrue HOPMATHBBI U TPEOOBaHMS K 0OecIeueHUI0 0€30TacCHOCTH U (WJIH)
0e3BpeIHOCTH Ui 4YejoBeka (DaKTOpOB cpelbl OOMTaHMs, YTBEP)KICHHBIX MOCTAaHOBJIEHHEM [ JaBHOTO
roCyJlapCTBEHHOI'0 caHUTapHOTO Bpada Poccuiickoit @enepanuu ot 28.01.21 Ne 2;

CII 2.4.3648-20 "CaHuTapHO-3IUACMHOJOTUUECKHE TPEOOBAHUS K OPraHU3alisIM BOCIIMTAHUS U OOyUeHUS,
OTIbIXa W O3J0POBJIGHUSA JIeT€ll W  MOJIOJEXKH, YTBEp)KJIEHHbIE IOCTaHOBIEHUEM [ TaBHOTrO
roCyJapCTBEHHOTO caHuTapHoro Bpada Poccuiickoit @enepannu ot 28.09.20 Ne 28;

[Ipukaza MunucrepctBa npocenieHus: Poccuiickoit @eneparun ot 30 centadps 2022 r. Ne 874 «O6
yrBepxaeHun [lopsaka pa3paboTku u yTrBepxkAceHHs (enepaabHbIX OCHOBHBIX 00I€00pa30BaTEIbHBIX
nporpamMmm» (3apeructpupoBano B MunuctepctBe toctuiiuu Poccuiickoit @enepamnu 02.11.2022, Ne
70809);

[Tpukaza MunucrepctBa mnpocBenieHuss Poccuiickoit ®@epepauuu ot 18 mas 2023 1. Ne 371 «O6
YTBEp)KIeHUHU (eiepaabHON 00pa3oBaTeIbHON MPOrpaMMBbl CPEHEro 00IIero 00pa3oBaHus;

ITpukaza MunucrepctBa obpasoBanuss u Hayku P® ot 17 mas 2021 roga Ne 413 «O06 yTBepkIeHUH
(benepanabHOr0 TOCYJapCTBEHHOTO 0O0pa30BaTEILHOTO CTaHAapTa CcpeaHero obmero oOpazoBaHUs (
W3MEHEHUSAMHU U JJOTIOJTHEHUSIMH );

[Ipukaza MunucrepctBa npocBeuienust Poccuiickoit @enepaunu ot 12.08.2022 Ne 732 "O BHeceHMH

U3MEHEHUNH B (delepalbHbI  TOCYIAPCTBEHHBINM  00pa30oBaTelbHbI  CTAHAAPT CPEAHEro  OOIero
00pa3oBaHus, VIBEPKICHHBIN ITprka3zoM MuHucrepcrBa oopazoBanus U Havku Poccuiickoit @enepanuu oT
17 mast 2012 1. Ne 413" (12.09.2022 Ne 70034);

IIpukaza MunucrepcrBa npocserienus P® or 02.08.2022 Ne 653 «O0 yrBepkacHUH (enepaibHOro

IOEPCUYHA BJICKTPOHHBIX 06DaSOBaTeJIBHBIX PECYPCOB, AONYIMCHHBIX K HMCIOJb30BAHUIO IIPHU pCaiM3allrun



https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_12_08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obrazovani.htm
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_12_08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obrazovani.htm
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_12_08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obrazovani.htm
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_12_08_2022_732_O_vnesenii_izmenenij_v_FGOS_srednego_obschego_obrazovani.htm
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_02_08_2022_653_Ob_utverzhdenii_federalnogo_perechnya_elektronnih_obrazo.htm
https://edsoo.ru/Prikaz_Ministerstva_prosvescheniya_Rossijskoj_Federacii_ot_02_08_2022_653_Ob_utverzhdenii_federalnogo_perechnya_elektronnih_obrazo.htm

HMECIOIIMX TOCYIApCTBEHHYIO aKKPEAMUTAIMI0 00pa3oBarenbHbix mnporpaMMm  HOO, OO0, COOx»
(3apeructpuposan 29.08.2022 Ne 69822);

[Ipukaza nemapramenta oOpaszoBaHusi aaMmuHucTpanuu ropoja Tromenu ot 20.01.2023r. Ne§l «O
pa3paboTke pabounx MPOrpaMM MO y4eOHBIM MpPEAMETaM B COOTBETCTBUU ¢ OOHOBJIIEHHBIM (eIepaibHbIM

roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPOM CPETHETO O0IEro 0Opa3oBaHUM»;

[MTucema MunuctepctBa mnpocsenieans P® ot 17 wHosOps 2022r. Ne03-1889 «O HampaBieHHH
nHbopManum» (MHPOPMALMOHHO- Pa3bSICHUTEIFHOE MHCHMO 00 OCHOBHBIX W3MEHEHHSIX, BHECEHHBIX B
(benepanbHBI  TOCYIapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CpeAHEro oOmero oO0pa3oBaHHA, U
OpraHu3anuy paboThI 10 €ro BBEICHHUIO);

[Tucema MunucrepctBa mpocemenuss PO ot 16.01.2023 Ne03-68 «O HanpaBieHHHM WH(POPMALITN
(uHpOpMaIMs 0 BBEACHUH (eiepabHbIX OCHOBHBIX 00I111€00pa30BaTeIbHbBIX IPOTPAMM);

[Tucema MunuctepcrBa npocsemieHuss PO ot 13.01.2023r. Ne03-49 «O HampaBiIeHUU METOIWYECKUX
pEeKOMEHAALUH» OCBOEHHAY MPOrpaMM HA4YaJIbHOTO OOIEro, OCHOBHOTO OOIIEro M CpeaHero oOuIero
o0pazoBaHus);

Ycraa MAOY COII Ne 69 ropona Tromenu B penpakiuu ot 01.02.2022 roaa;
VYuebHoro uiana MAOY COILI Ne69 ropona Tromenn Ha 2023-2024 y4ueOHBIi ro.

OO0masi xapakTepuCcTHKA y4eOHOr0 nmpeaMera
VYueOuslii npeamet «buonorus» yrinyonéaHoro yposHs usydenus (10—11 kiaccbl) siBisieTcs 0HUM

13 KOMIIOHEHTOB 00pa3oBaTesbHOI obnactu «EctectBenHble Haykn». CornacHo nosoxenusm @I'OC COO,
npoduiIbHEIE y4eOHBIE TpPEeIMETHl, H3ydaeMble Ha YIIYyOJEHHOM YpOBHE, SBISIFOTCS —CIOCOOOM
muddepennnanuy 00ydeHUsT Ha CTapIield CTYNMEHW IIKOJbI U MPHU3BaHBI 00ECIEYUTh MPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIMM, CPEAHUM CIIEHUATbHBIM M BBICHINM 00pa3oBaHueM. B 1o xe
BpeMsi KaKIbI W3 3TUX Y4e€OHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHUPOBAH HAa IMPHUOPUTETHOE pEIICHUE
o0pa3oBaTeNbHBIX, BOCIHMTATEIbHBIX M Pa3BUBAIONIMX 3a/a4, CBS3aHHBIX C mpodopueHTaIel
oOyyaronuxcs U CTUMYJIMPOBaHHEM HHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHMS, CBSI3aHHOTO C
Ouosoruei, MeUIIMHOMN, 3KOJOTHEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[IporpamMma na€r mpenctaBieHHE O LENH U 3ajadyax M3ydyeHus ydyeOHoro mpeamera «buonorus» Ha
yrayOn€HHOM YpOBHE; oOmpenenser o0s3arenbHoe (MHBapUAaHTHOE) MPEAMETHOE COJAEpkKaHHe, €ro
CTPYKTYpUpPOBAHHUE T10 pa3jieiaM U TeMaM, pacripezesieHre Mo KiaccaM; peKOMEHAYeT MOCIeI0BaTeIbHOCTh
M3Yy4YeHHUS Yy4eOHOro mMarepuaiga ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHU
y4eOHOro IMpoliecca, BO3PaCTHBIX OcoOeHHocTel oOyuwaronuxca. B mporpaMme peanu3zoBaH MNPUHIUI
MIPEEeMCTBEHHOCTH C M3y4Ye€HHEM OMOJIOTMM Ha YPOBHE OCHOBHOIO 00IIero oOpas3oBaHus, Onaronaps uemy
MPOCMATPUBACTCS ~ HAMPABICHHOCTh  HA  MOCIEAYIOIIee  pa3BUTHE  OHUOJIOTHMYECKUX  3HAHUM,
OpUEHTHUPOBAaHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, HIKOJIOTHMYECKOTO
MBIILJICHHS, TPEJACTaBICHUNH O 3J0pOBOM OO0pa3e »KU3HU, HAa BOCHUTaHHE OEPEeKHOTO OTHOIICHUSA K
OKpyXKarollleil NpUpOAHON cpere. B mporpamme Takke MOKa3aHbl BO3MOXHOCTH Yy4eOHOrO NpeamMeTa
«buonorus» B peanuzanuu TpeboaHuit CTaHmapra K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
IPEeJIMETHBIM pe3ylbTaTaM 0O0ydeHHss W B (OPMHUPOBAHMM OCHOBHBIX BHIOB Y4e€OHO-IIO3HABATEIBHOM
JEeATeNbHOCTH OOYyJarolmuXcsi MO0 OCBOEHMIO COJIEpXKaHMS OMOJIOTMYECKOro 00pa3oBaHHsS Ha YPOBHE
cpenHero o0Iero 00pa3oBaHus.

[Ipumepnas pabouast mporpamma SBJISETCS OPUEHTUPOM JUIS COCTaBJIECHHUS JAaHHOW aBTOPCKOM
paboueii mporpaMMbl. ABTOpaMH pabodel mporpaMMbl MPEATIOKEH CBOM MOJIXOJ K CTPYKTYPUPOBAHUIO U
MOCIIEIOBATEIbHOCTH HM3Yy4YeHHs Y4eOHOTro Marepuana, CBOE BHAECHHE CIIOCOO0B (OPMHPOBAHUS Y
oOyyJaromuxcs MpeIMETHbIX 3HAaHUM W YMEHMH, a TakKe METOJ0B BOCIUTAHUS U PAa3BUTHUS CpPEACTBAMHU
yuebHoro npenmeta «buonorus.
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Bbuosorust Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUsS 3aBepUIacT OMOJIOTHYECKOE 0Opa3oBaHUE B
IIKOJIE ¥ OPHEHTUPOBAH Ha PaCIIMPEHUE U YIiyOIeHne 3HaHUH 00ydJaronIuxcsi 0 )KUBOM MPUpPOIe, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHON OMOJOruM, SMOPHUOJIOTMM M OHOJOTMM Pa3BUTHS, T€HETHKH, CEJEKIIUH,
OMOTEXHOJIOTHH, SBOIOLIMOHHOTO YYEHHS U SKOJIOTHH.

Wzyuenne yueOHOro mnpenmera «buonorus» Ha YriyOJICHHOM YpPOBHE OpPHUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIOUIMXCS K TOCIEAYIOMIEMY IOTyYeHHIO OHOJOTHYecKOoro oOpa3oBaHUS B By3ax H
OpraHu3aIusaX cpeaHero NpoQeccuoHaIbHOTO 00pazoBanus. OCHOBY €ro CO/EpKaHHs COCTABIISIET CHCTEMA
OMOJIOTUYECKUX  3HAHWM, TMOJYYCHHBIX TPU  H3YYECHHH  OOYYArOIIUMHUCS  COOTBETCTBYIOIIMX
CUCTEMATUYECKUX pa3/esioB OMOJIOTHH HA YPOBHE OCHOBHOTrO o01iero odpaszoBanus, B 10-11 kiaccax atu
3HAaHUS TOJYYalOT pasBuTHE. Tak, pacupeHbl W YriayOlieHbl OHOJOTHMYECKHE 3HAHUS O PACTEHUSX,
KUBOTHBIX, Tpr0ax, OaKTepHsX, OpraHU3Me UYeIOBEeKa, OOUIMX 3aKOHOMEPHOCTSIX KU3HH, JOTIOJHUTEIHHO
BKITIOYCHbI OWOJIOTHUECKHE CBEJCHHS MPHUKIAJAHOTO M TOHWCKOBOTO XapakTepa, KOTOpPBIE MOXKHO
WCTIOJIb30BaTh KaK OPHUEHTHPHI ISl MOCJenyloniero Bbibopa mpodeccuu. Bo3MoxkHa Takke WHTETpanus
OMOJIOTUYECKUX 3HAHUWA C COOTBETCTBYIOIIMMH 3HAHUSMH, TOJy4CHHBIMH OOYYaIOIIMMHUCS TIPH H3YYCHUH
(GU3MKHN, XUMUH, Feorpa@uu 1 MaTeMaTUKH.

CTpykTypa mporpamMMmbl 10 OHOJIOTHH OTPaKaeT CUCTEMHO-YPOBHEBBIA M ABOJIOIIMOHHBIN ITOIXO0IbI
K u3ydeHuto ononoruu. COTIIacCHO UM, U3y4arOTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS K HUBBIX
CHCTEM PAa3HOTO YPOBHS OPTraHW3allid, OSBOJIOIMH OPraHMYECKOro MHpa Ha 3emJjie, COXpaHCHHS
OMOJIOTMYeCKOro pa3HooOpaszus IutaHeThl. Tak, B 10 kiacce HM3y4arOTCS OCHOBBI MOJIEKYISIPHOH U
KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OWOJIOTUH Pa3BUTHS, T€HETUKH MU CEJEKIMH, OMOTEXHOJOTUH W
CHHTETHYECKOW OMOJIOTHH, aKTYaJTU3UPYIOTCS 3HAHUS O0OyJaromuxcs 1Mo OOTaHWKE, 300JI0TUH, aHATOMHH,
¢buznonorun yenoseka. B 11 kiacce u3ydaroTcsi 3BOJIOLMOHHOE YYE€HHE, OCHOBBI HKOJIOTMHM U YYEHHE O
ounocdepe.

buonorus mpusBaHa oOecneYnTh OCBOEHHE OOYYAIOIMMHCS OMOJIOTMUECKHX TEOPUHM M 3aKOHOB,
uaei, TpUHLUIIOB U MpPaBWJ, JEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa,
3HAHUH O CTPOEHUHM,  MHOTro00pa3uuu O0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsluu, OUOIeHO3a,
HKOCUCTEMbI, O BBIJAIONIMXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIICJOBAaHUSIX B OMOJIOTHH,
MPUKJIAIHBIX acleKTax OMOJIOTUYECKUX 3HaHUM. JIJig pa3BUTHS U MOIep KaHUs HHTepeca 00yJaroIuXcs K
OMOJIOTHH Hapsiy CO 3HaYUTENIbHBIM 00BEMOM TEOPETHUECKOrO MaTepuaia B COJIEpKaHUU MPOTPaMMBI MO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOpPHUEH CTAHOBJICHHUS W Pa3BUTH TOM WM HMHON obiactu
OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pElICHUE BaXKHEHIINX OMOJIOTMYECKUX U
9KOJIOTMYECKUX MPOOIIeM.

HEJU U3AJTAYU UBYUEHUSA YYEBHOTI'O IPEIMETA «BUOJIOT USI»

Ienp wu3ydenuss yueOHOoro mpenmera «buosorus» Ha yrIyOJEHHOM YpOBHE — OBJIAJICHHE
00y4aroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHATBHOW OpraHU3aIlMy XHUBBIX CHCTEM Pa3HOTO paHra u
npuOOpEeTeHUEe YMEHUI UCIOJIb30BaTh 3TH 3HaHMSA B (DOPMUPOBAHMM MHTEpEca K ONMPEICIEHHON 00IacTH
npodecCHOHABHOM NESTENbHOCTH, CBSI3aHHOW ¢ OWOJOTHeN, WM K BBIOOPY y4eOHOTO 3aBeleHHs s
MPOJIOTIKEHHS] OMOJIOTHYECKOTO 00pa30BaHUsI.

JlocTmkeHne 1eau u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOiaéHHOM ypOBHE
obecrnieunBaeTcs PEeIIeHUEM CIIEIYIONIUX 3a/1a4:

® OCBOGHHE OOYYAIOUIUMHUCS CHCTEMbl OHOJIOTUYECKHX 3HAHUW: OOOCHOBHBIX OHOJOTHYECKHX

TEOpUSAX, KOHIEMIMSIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMpaBUiIaX, COCTABJISIOIINX

COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpPA; O CTPOSHHH, MHOTOOOPa3HUH U OCOOCHHOCTSIX

OMoJOTMYecKuX cucTeM (KJIeTKa, OpraHu3M, TMOMyMslus, BUZI, OHOreoleHo3, oOuocdepa); o

BBIJAIOIINUXCSI OTKPBITUSX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

® O3HaKOMJIEHHE OOYyYaloIIMXCS C METOJaMU TO3HAHHS >KHBOW MPUPOJIBL HCCIEAOBATEIHCKUMU
METO/JaMU OMOJOTHYECKIX HAyK(MOJEKYIIPHON U KIETOUHOM OMOJIOTHUH, YMOPHOTIOTUU M OHOJIOTHH



pa3BHUTHS, TEHETHKU W CEJICKIUU, OMOTEXHOJIOTHMM M CHHTETUYECKOW OMOJIOTHH, MAajIeOHTOJIOTHH,

JKOJIOTHH); METOJaMU CaMOCTOSITEIBHOTO TMPOBEICHUS OHMOJOTHYECKUX HCCICAOBAHHIA B

naboparopun U B Ipupo/ie (HaOIroIeHrne, N3MEpEeHne, IKCIIEPUMEHT, MOJICIMPOBAHNE);

e OBIaJCHHE OOYYAIONIMMHCS YMCHHSIMH: CAMOCTOSTENIHbHO HAXOJWTh, AHAIU3UPOBATH U
WCIO0JIb30BaTh OMOJIOTHYECKYI0 HH(OPMAINIO; IOJIb30BATHCS OHOJOTUYSCKOW TEPMHUHOJIOTUEH H
CHUMBOJIMKOM; YCTAHABIIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHH M COLIMATIbHO-IKOHOMUYECKUMH U
9KOJIOTUYECKUMH TIpoOJieMaMHi YeJIOBEYECTBA; OLIEHUBATh TOCIEJICTBUSI CBOCH NEATEIBHOCTH TIO
OTHOIICHHIO K OKpYXKaIolmeH MpUPOIHONH cpele, COOCTBEHHOMY 3J0POBBIO M 3JIOPOBBIO
OKpYXAIOIIUX JIIOJIe; OOOCHOBBIBaTH W cOOMOIaTh Mephl NPO(GUIAKTHKH HH(PEKINOHHBIX
3a00JIeBaHMIA, TMpaBWIa TOBEACHUS B MPHPOJEe W obOecredeHuss OE30MacCHOCTH COOCTBEHHOM
KU3ZHEACIATCIIbHOCTH B YPE3BBIUAWHBIX CUTYAIMSX MPUPOJHOTO M TEXHOTEHHOIO XapaKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAYUHBIE OTKPHITHS B 00JIaCTH OMOJIOTHH;

e pa3BUTHE Yy OOYyYalOIIMXCS MHTEJUIEKTYalIbHBIX W TBOPYECKMX CIIOCOOHOCTEHl B mpolecce
3HAKOMCTBA C BBIJAIONIUMHUCS OTKPBITUSIMH W COBPEMEHHBIMU HCCIICIOBAHUSIMU B OHOJIOTHH,
peraeMbpIMu €10 MpoOJIeMaMU, METOJ0JIOTHEH OMOJIOTHYECKOTO HWCCIEAOBAHUS; TPOBEACHUS
OKCIIEPUMEHTAJIHBIX ~ HMCCIICIOBAHUM, pEIIeHUs OMOJOTMYECKMX  3aJ]ady, MOJETUPOBaHUS
OMOJIOTHYECKHX 0OBEKTOB M TIPOIIECCOB;

® BOCHHUTAHWE Y 00YJAIONIUXCS IEHHOCTHOTO OTHOIICHUS K )KUBOMW MPHUPOJIC B LEJIOM U K OTIACIBHBIM
e€ oObeKTaM W SBJICHUSM; (QOPMHUPOBAHHE HKOJOTHYECKON, T€HETHYECKON TpaMOTHOCTH, OOIICH
KYJIbTYpbI IOBEJCHUS B TIPUPO/IC; MHTETPAIMN €CTECTBEHHOHAYYHBIX 3HAHUM;

e mpuoOpeTeHre OOYJarONIUMUCS KOMIIETEHTHOCTH B  PalMOHAJIBFHOM  MPHUPOIOTIOIH30BaHUHT
(cobmrosieHre TIpaBUI MOBEACHHS B TIPUPOJIE, OXPaHbl BUIOB, SKOCHCTEM, OHOCHEPHI), COXpAaHCHUH
COOCTBEHHOTO 3JIOPOBBSI M 3JI0POBBSl OKPYXKAIOIMIUX JIOACH (coOmoaeHuss Mep NpodUIaKTUKH
3a0osieBaHMii, obOecrieyeHre OE30MACHOCTH >KM3HEACITEIbHOCTH B YpPE3BBIUAHHBIX CHUTYaAIUAX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS OHMOJOTHYECKHX 3HAHUN U
YMEHHUH B MOBCEIHEBHOM KU3HH;

® CO3JIaHUE YCIIOBUI ISl OCO3HAHHOIO BBIOOpa 00YyYaroIMMUCS MUHIUBUIYAIbHOW 00pa30BaTEIbHOM
TPaeKTOpUH, CIOCOOCTBYIOIIEH MOcienymmeMy mnpodeccnoHaIbHOMY CaMOOIIPENEICHHUI0, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTAMU PETHOHA.

MECTO YYEBHOTI'O ITIPE/IMETA «bUOJIOT'US1» BYYEBHOM IIJIAHE

[Iporpamma cocTaBieHa ¢ y4€TOM KOJMYECTBAa 4YacoB, OTBOJUMOIO Ha H3YyY€HUE IIpeaMeTa
«buonorus» ydeOHbIM TIaHOM Ha yrinyonéaHom ypoBHe B 10—11 kmaccax. Ilporpamma paccuntana Ha
MpoBeJIeHUE 3 4 3aHATUI B HEAEIIO MPU U3y4eHUH IpeameTa B TeueHue AByx JieT (10 u 11 kmaccsr). OOriee
4HCIIO0 Y4eOHBIX 4acoB 3a 2 roaa ooydenus coctasinseT 204 4, u3 Hux 102 4 (3 u B Hegento)B 10 kmacce, 102
4 (3 u B Hexpemo0) B 11 kimacce.

Ot6op opraHu3alMOHHBIX (OPM, METOJOB M CPEIACTB OOY4YEeHHUS OHOJOTUU OCYIIECTBISETCS C
y4€TOM CHelM(HUKHU ero COJIep>KaHusl U HAIIPABJIEHHOCTH Ha MPOJIOJHKEHHE OMOJIOTHYECKOT0 00pa3oBaHus B
OpraHMu3aIUsaX CpeIHero nMpodeccnoHaIbHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTeNIbHBIM yCTIOBUEM TIPU 00y4YeHUU OWMOJIOTUH Ha YTIyOIEHHOM YpOBHE SBISIETCS TPOBEICHUE
nabopaTopHbIX M TpakTHUeckux paboT. Tawke ydacthe OOy4aromIMXCS B BBIMOJHEHUHM MPOEKTHBIX WU
y4eOHO-HCCIIeIOBAaTeNIbCKUX PaboT, TeMAaTHKAa KOTOPBIX OMpEAENsSeTCs YYUTeJIeM Ha OCHOBE UMEIOIIMXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJHBIX YCIOBUM.

B TemaTndeckoM TUTaHUPOBAHHUH YIS KaXKJOTO KIlacca MPEArojaraeTcs pe3epB ydeOHOTO BpEeMEHH,
KOTOPBIA YUYUTEIh MOXET HCIOJb30BaTh IO CBOEMY YCMOTPEHHIO, B TOM YHCIE Ui MPOBEACHUS
00001IAIOITNX YPOKOB, 3aIIUTHI 00YUAIOIIUMUCS MIPOEKTHBIX U Y4eOHO-UCCIIeIOBATENbCKUX PadoT.
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|. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUAY YEBHOI'O IIPEIMETA «bUOJIOT'USI»

Cornacro ®I'OC COO, ycraHaBiauBaroTCs TpeOOBaHMS K pe3ysibTaTaM OCBOEHHS OOydyaroUIUMUCS
MporpaMM CpeJHEro o0IIero 0opa3oBaHus: JMYHOCTHBIC, METAPEIMETHBIE U MPEIMETHBIE.

JIHYHOCTHBIE PE3YJIbTAThHI

B crpykType JMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUS IpeaMeTa«bruonorus» BBIJICICHBI CIEIYIOIINE
COCTABJISIIOIIME: OCO3HAHHWE OOYYAIOIIMMHUCA POCCHICKON TPaKJAHCKOW WMIECHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOTIPE/ICICHHUIO; HAIMYNUE MOTHBAIIMM K OOYUEHUIO OHMOJIOTHUH;
LIeJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAIUIIUN Pa3BUTUSI OMOJIOTUYECKOTO 3HAHUS; TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIINXCS
PYKOBOJICTBOBATHCS B CBOEH JEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MIPUCYIIUMHU CUCTEME
OMOJIOTUUECKOTO 00pa30BaHUsl; HATMYKME TTPABOCO3HAHUS IKOJIOTHUECKOU KYJIbTYPhl, CIOCOOHOCTH CTaBUTH
LIETTH ¥ CTPOUTH KU3HECHHBIE TIIaHBbI.

JInyHOCTHBIE PE3yJabTaThl OCBOCHHS MpenMeTra «bHonorus» AOCTUTAIOTCS B €IUHCTBE YUEOHOU U
BOCIIUTATEILHON JIEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMHU COIMOKYJIBTYPHBIMH,
HMCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMHU B 00IIIECTBE MPABIIAMA U HOPMaMHU
MOBEJICHUST U CIIOCOOCTBYIOT TMPOIIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHUTAHUS W CaMOPA3BUTHS, Pa3BUTH
BHYTPEHHEH IMO3UIMU JIMYHOCTH, TATPUOTU3MA M YBOXCHHUS K 3aKOHY M IMPABOTOPSIKY, YEIOBEKY Tpy/aa
HCTapIIeMy IMOKOJICHHIO, B3aUMHOTO YBa)KEHHs, OEpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIEIUI0 H
TpaJuLUsIM MHOTOHALIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAOLIEH cpeie.

JIndHOCTHBIE pe3yabTaThl OCBOEGHMSI YydyeOHOro mpenmera «buojorus» TOMKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH Mo3uuuein
JUYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPUEHTAILINH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIOLIUX
TPaJMLMOHHBIM IEHHOCTSAM POCCUHCKOTO OOIIEeCTBa, pPACIIUPEHHE IKU3HEHHOTO ONbITa M OIBITA
NEATENBbHOCTH B MPOLECCE pealn3alld OCHOBHBIX HANpPABJICHUI BOCIHUTATEIBHOM JEATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1. I'pakIaHCKOr0 BOCHUTAHUSA. CHOPMHUPOBAHHOCTh IPAKJAHCKOM MO3UIMU 00ydarolerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA; OCO3HAHNWE CBOMX KOHCTHTYLIMOHHBIX MPaB U
00s3aHHOCTEH, YBaXKEHHE 3aKOHA U IPABONOPSIKA; TOTOBHOCTh K COBMECTHON TBOPYECKOU NEATEIbHOCTU
IpU CO3JaHMM YYEOHBIX IPOEKTOB, PEUICHHH Y4YeOHbIX M I[IO3HABATEJIbHBIX 3aJa4, BBIMOJIHEHUU
OMOJIOTMYECKUX AKCIEPUMEHTOB; CIIOCOOHOCTh OIpPEAesTh COOCTBEHHYIO IMO3HIMIO MO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBACHATH €€; yMEHHUE YUUTHIBATh B CBOMX JACUCTBUSX HEOOXOIMMOCTH
KOHCTPYKTUBHOTO B3aHMOJICHCTBUS JIIOJEH C pPa3HbIMH YOEKICHUSIMH, KYIbTYPHBIMU LIEHHOCTSAMH H
COL[MAIBHBIM TIOJIO)KEHUEM; TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHHS
y4eOHBIX, IMO3HABATENBHBIX M UCCIEIOBATEIbCKUX 3a/1ad, YBAKUTEIHHOTO OTHOLICHHS K MHEHHIO
ONIMOHEHTOB NpHU OOCYXJCHUU CIHOPHBIX BOIMPOCOB OHOJOTUYECKOTO COJIEP’KaHUs; TOTOBHOCTh K
T'YMAHUTAPHOU U BOJIOHTEPCKOM JAEATEIBHOCTH.

2. [IaTpMOTHYECKOr0 BOCIUTAHUS: CHOPMUPOBAHHOCTh POCCUICKOM IpaskITaHCKON MACHTUYHOCTH
,[IATPUOTU3MA, YBAXKEHUSI K CBOEMY Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH Iepes PonnHo#, ropaoctu 3a cBo
Kpaii, cBO10 PosiiHy, CBOH S3bIK U KYJIBTYPY, IPOILJIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoia Poccuu;
LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0O M MaMSITHUKaM MPUPOJbI; TOCTHXEeHUsM Poccun B
HayKe, UCKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPY/AE; CIOCOOHOCTh OLEHUBATh BKJIAJ POCCUUCKHUX YYEHBIX B
CTaHOBJIEHHE W pa3BUTHE OMOJOTHH, MOHHUMAaHUSA 3HAYEHHUS OWOJIOTMM B MO3HAHWUU 3aKOHOB MPUPOIBI, B
YKU3HU YeJOBEeKa U COBPEMEHHOTO 00IecTBa; uaekHas yOek IEHHOCTh, TOTOBHOCTh K CIIY’KEHUIO U 3aIlUTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYH0Y.

3. AyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS . OCO3HAHNE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO HAPOa;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ’THUECKOTO MOBEICHUS; CIIOCOOHOCTH OI[EHMBAThH CUTYAIIHIO
U TPUHUMATh OCO3HAHHBIE PEILIEHHUS, OPUEHTUPYACh HAa MOPAIbHO-HPAaBCTBEHHbIE HOPMBI HIIEHHOCTH;
OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYMBOTO OYAYIIEro; OTBETCTBEHHOE OTHOIICHHE K CBOUM
pOAMTENSAM, CO3JAaHUI0 CEMbHM HA OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEH CEeMEWHON >KU3HU B
COOTBETCTBHUU C TPAAULUIMHU Hapo 0B Poccum.




4. DcTeTn4ecKoro BOCIHUTAHMSA. ICTETUYECKOE OTHOLIEHUE K MHPY, BKIIOYas 3CTETUKY ObITa,
HAyYHOTO W TEXHMYECKOTO TBOPYECTBA, CIOPTA, TpyJa, OOIIECTBEHHBIX OTHOLICHHWH; IOHUMaHUE
SMOIIMOHAJIIBHOTO BO3/IEUCTBHUS )KUBOM MPUPOJABI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE ITPOSBIIATH KAUECTBA TBOPUECKOM JINYHOCTH.

5. PU3MYeCKOro BOCHUTAHUS. TIOHUMAHUE U peau3aliysl 3J0pOBOr0 U OE30MacHOTO 00pa3a KU3HU
(3mopoBoe muTaHue, COOMIOICHHE TUTHEHUYECKUX MPaBMIM HOPM, COAIaHCHPOBAHHBIN PEXXUM 3aHATUH U
OTJIbIXa, PeryisipHas Gpu3snvecKasi akTUBHOCTb), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHUS
K COOCTBEHHOMY (M3MYECKOMY H TICHXHYECKOMY 3/I0POBBIO; IMOHMMAaHHE I[IEHHOCTH TIPaBHII
UHIUBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30IIaCHOTO MOBEJIEHHUS B CHUTYaLUAX, YIPOXKAIOUIMX 3J0POBBIO U
KU3HU JIIOJIEH; OCO3HAHME IOCIEJACTBUI M HENPUATHUS BPEIHBIX IMPHUBBIUEK (YIOTPEOJIEHUS aJKOIOJs,
HapKOTHUKOB, KYpPEHUS).

6. Tpy10BOIr0 BOCHUTAHMSA. TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTH MacTePCTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTUBHOW JEATEIHLHOCTH TEXHOJIOTMYECKOW M COIMAIBHOM HAMpaBJICHHOCTH, CIIOCOOHOCTH
WHULMUPOBATh, TUIAHUPOBATh U CAMOCTOSITENIBHO BBIMOIHSATH TaKylO JIEATEIbHOCTh MHTEPEC K Pa3IUYHBIM
cdepaM mpodeccrnoHaNbHOMN eATeNbHOCTH, YMEHHE COBEPILATh OCO3HAHHBIN BbIOOP Oyaymiei npodeccun
U pealn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHbl; TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU.

7. JDKOJ0rMYecKOro BOCHHMTAHMSA. SKOJOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K IMPHUPOJAE Kak
HCTOYHUKY JKU3HHU Ha 3emile, OCHOBE €€ CYLIECTBOBAHMS; MOBBILIICHHE YPOBHS KOJOTMUYECKON KYJIbTYpHI:
MpHOOpeTEeHNE OMbITa MNIAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBUN IS OKpYKaroIen
Cpelibl; 0CO3HaHUE TJI00aTbHOIO XapaKTepa HKOJIOTUYECKUX MPOoOJIeM U MyTed UX pelIeHus; CocOoOHOCTh
UCIO0JIb30BaTh NpuoOpeTaeMble MpU HM3YYEHMHM OHOJIOTMM 3HAHUS W YMEHHUS INpU PEHIeHUH NpodieMm,
CBSI3aHHBIX C PpAalMOHAIBHBIM IPUPOJOIOJIb30BaHNEM (COONIIO/IEHHE NpPaBUJI MOBEACHUS B MPUPOJIE,
HalpaBJICHHbIX HAa COXpaHEHHWE pABHOBECHs] B  JKOCHCTEMAaX, OXpaHy BHJIOB, JKOCHUCTEM,
Oorocdepbl );akTUBHOE HEMPHUATHE ACHCTBUN, MPUHOCSIINX BPENl OKPYKAIOIICH MPUPOIHON cpene, yMeHne
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKHE TOCIEACTBUS IPEIIpPUHUMAEMBbIX JEUCTBUH U
MIPEIOTBPALATh UX ;HAJINYME PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, SKOJIOTMYECKON KYyJIbTYPBI, OIBITA
JESTEIbHOCTH HKOJIOTHYECKON HAIIPAaBJIIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCSI MMH B ITO3HABATENIBHOM,
KOMMYHHMKaTUBHOM ¥ COLMAJIBHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B IPAKTUYECKOW AEATEIbHOCTU
9KOJIOTMYECKON HAIPaBICHHOCTH.

8. IleHHOCTH HAY4YHOIO NO3HAaHM. CHOPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOLIECTBEHHON NPAKTUKH, OCHOBAHHOIO HA JHAJIOre KyJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTa B MOJIMKYJIbTYPHOM MHUPE; COBEPLICHCTBOBAHUE SI3IKOBOM U
YUTATEIbCKON KYJIBTYPbl KaK CPEICTBA B3aMMOJACHCTBHA MEXAY JIIOJbMU M IIO3HAHWS MHUpa NOHHMAHHE
cneun(uKn OUOJIOTUM KaK HAayKH, OCO3HaHUS €€ poiau B (OPMHUPOBAHUU PALUOHAIBHOIO HAyYHOTO
MBIIIUIEHUS], CO3/IaHUM LIEJIOCTHOTO IPEJCTaBIeHUs 00 OKpYXalolleM MHUpEe Kak O €IUHCTBE IPUPOJbI,
4yejoBeka M OOLIecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUHM IMpOoOJieM COXpaHEHHUs
IPUPOJHOIO DPABHOBECHS; YOSKIEHHOCTh B 3HAUYUMOCTH OHOJIOTHM JUIsI COBPEMEHHOM LMBUIIM3ALMU:
o0ecreyeHns HOBOIO YPOBHS Pa3BUTHUS MEAULIMHBI; CO3/1aHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTb pecypcHble MpoOJeMbl pPa3BUTUS YEJIOBEUYECTBA; IOMCKAa IyTed BBIXOJa M3 TIJIOOAIBHBIX
9KOJIOTHYECKUX MpobieM M obecriedeHus Iepexoja K YCTOWYMBOMY pa3BUTHUIO, PALUOHATBHOMY
HCIOJIb30BAHUIO IIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHJIAPTOB JKU3HU; 3aUNHTEPECOBAHHOCTD
B TOJIyYCHHM OHOJIOTMYECKUX 3HAHMH B IIeNAX MOBBILICHUS OOLIEH KyJIbTYphbl, €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, KaK COCTaBHOM 4acTW (YHKIMOHAIBHOM I'paMOTHOCTH OOydarommuxcs, (popMupyemMoi mpu
U3y4yeHUH OMOJIOTMH; MOHUMaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIOIb3yEeMbIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH UCIIOJIB30BaTh MOJy4aeMble 3HAHUS /IS aHAIN3a U OOBSICHEHHS SIBIICHUI OKPY>KaIOIIEero MUpa
U MPOUCXOJAIIMUX B HEM HM3MEHEHUl; yMeHMEe NenaThb 0OOCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAy4HBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbI0 MOTyYEHUs J0OCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTh CAMOCTOSITEIILHO
UCIOJb30BaTh OMOJIOTMYECKUE 3HAHUSA I DPEHIeHUs NpoOjeM B peabHBbIX JKU3HEHHBIX CUTYalMsX;
OCO3HAHHME IIEHHOCTM  HAYYHOM  JIE€ATENbHOCTH, TOTOBHOCTb  OCYIIECTBJISITH  NPOEKTHYIO U
HCCIIEIOBATENIbCKYIO  JEATENbHOCTh HWHAMBUAYAJIbHO M B TpYIINeE; TOTOBHOCTh M CHOCOOHOCTh K
HEMpepbIBHOMY 00pa30BaHMIO U caMO00OPa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUH MO OUOJIOTHH
B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTSIMH.

B mnpouecce IOCTH)KEHUS JMYHOCTHBIX PpE3yJbTaTOB OCBOEHHUS OOY4YaIOIMIMMUCSA IPOrPaMMbl
cpeaHero oOmiero o6Opa3oBaHus y OOy4aroIMXCS COBEPLICHCTBYETCS SMOIMOHAIBHBIA WHTEIUIEKT,




Mpeanoarauil  COPMUPOBAHHOCTh: CaMOCO3HAHUS, BKIIIOYAIONIETO CHOCOOHOCTh IMOHMMATh CBOE
SMOLIMOHAIBHOE COCTOSIHUE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBEHHOH SMOLMOHAIBHOU cephl, ObITh
YBEpEHHbBIM B ce0e; CaMOperyjlMpoBaHUs, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEICHUE, CIIOCOOHOCTH aqaNTHPOBATHCS K AMOIMOHAIBHBIM HM3MEHEHHUSM U
MPOSIBIATh THOKOCTh, OBITH OTKPBHITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOLICH CTpEMIICHHE K
JOCTHUKEHHUIO LIEJM U YCHEeXy, ONTUMHU3M, MHHMLHUATUBHOCTb, YMEHHUE JEHCTBOBAaTh, UCXOAS U3 CBOMX
BO3MOXHOCTEH; SMIIATHUH, BKJIIOYAIOIIEH CIHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBHIBaTh €r0 IpPHU OCYIIECTBICHUM KOMMYHMKAIMH, CIIOCOOHOCTh K COYYBCTBUIO U COIEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAMBaThb OTHOLUEHUS C JAPYTUMHU JIIOJIbMU,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

METAIIPE/IMETHBIE PE3YJ/IbTATbHI

MeranpeaMmeTHble pe3yabTaThl OCBOEHHUS yuyeOHOro mnpeamera«brosiorusp» BKIIOYAIOT: 3HAYMMBbIE
s (GOPMHUPOBAHHS  MHUPOBO33PEHUSI  OOYyYarOIIMXCS  MEXAUCUUIUIMHApHBIE  (MEXIPEIMETHBIE)
oOlIeHayYHbIE MOHATHUS, OTpPAXKAalOIIME IEJIOCTHOCTh HAyYHOM KapTHHBI MHpa U CIEUU(PUKY METOJOB
MO3HAHUS, UCMOJIb3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHsl, SIBICHHE, MPOLECC, CUCTEMA,
Hay4yHbIl (aKkT, MPHUHINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHUE, HaOIOJCHHE,
U3MEpEeHue,  JKCIePpUMEHT U Jp.);yHUBepcalibHble  ydyeOHble  JeMcTBUS  (1IO3HaBaTENbHBIE,
KOMMYHHMKaTHBHBIE, PETYIATUBHBIE), oOecreunBaroiiie GopMupoBanre GyHKIMOHAILHOW IPaMOTHOCTH U
COLIMANIbHOM KOMIETEHIIMH OOydYaroUuuxcs; CIOCOOHOCTh OOY4aloUIUXCs HCIOJIb30BaTh OCBOEHHBIE
MEXAUCLUUIIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS M  yHUBEpCalbHble Yy4yeOHbIE JeHCTBUS B
ITO3HABATENBHOW U COI[UAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUSI MPOTpaMMbl CPEAHETO O0OIIero 0o0pa3oBaHUs JOJKHBI
OTpaxarb:

OBJjajleHHe YHUBEPCAJbHbIMH YUeOHbIMH 103HABATEJIbHbIMH 1€l CTBUSIMU

1) 0a3oBble Jormyeckue JIEHCTBHUS. CaMOCTOSTENBHO (OPMYIHUPOBATh M AaKTyalHM3HPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; MCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUN NMPHEMBI JJOIMYECKOIO
MBINIUICHUsT  (aHaliM3a, CUHTE3a, CpaBHEHHWs, Kiaccudukaiuu, o0O00OIIeHHs), PacKpbIBaTh CMBICI
OMOJIOTUYECKUX TOHATUH (BBIACIATh MX XapaKTEepHbIE IPHU3HAKU, YCTAaHABIMBAaTh CBA3M C JPYTUMH
HNOHATUSAMM );0NPEACTATh LEIU JEATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUHM HX JOCTHUKECHMS,
COOTHOCHTB PE3YJIbTaThl JESITEIbHOCTH C MIOCTABJIECHHBIMU LIEISIMU; UCIIOJIb30BaTh OMOJIOIMUECKHE TOHSTUS
111 OOBSICHEHUS! (PAKTOB U SIBJICHUM KUBOW IPUPOABI; CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIyKTHBHbIE,
JeTyKTUBHBIE, 110 AaHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMSI B paCCMaTPUBAEMBbIX SIBICHUSX,
(GopMynUpOBaTh BBIBOJBI M 3aKIIOYEHUS; IPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA AJIS IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHUH B H3y4aeMbIX OMOJIOIMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUMH
Pa3sHOro poja, BBIABICHHBIX B Pa3IMYHbIX MHPOPMALMOHHBIX HCTOYHMKAX; pa3pabaThiBaTh IUIAH PELICHUS
npobsemMbl ¢ Y4€TOM aHalM3a HMMEIOLIUXCS MaTepUaIbHBIX M HEMaTepUalIbHBIX PECYpCOB ;BHOCUTH
KOPPEKTHBBl B JIeSTEIBHOCTb, OLICHMBATH COOTBETCTBUE PE3YJIbTAaTOB IIEJsM, OLCHMBATh PHUCKU
MIOCJIE/ICTBUH €ATEIbHOCTH; KOOPAUHUPOBATH U BBINOJIHATE PA0OTYy B YCIOBUSX PEAIbHOIO, BUPTYaJIbHOTO
U KOMOMHMPOBAHHOTO B3aUMOJEMCTBUS; pa3BUBaTh KPEATHMBHOE MBIIUICHUE MPH PELICHUU >KU3HEHHBIX
npooseM;

2) ©a3oBble HCCJ/IeIOBATe/bCKHE JEHCTBUS. BIaJCTh HABBIKAMU Y4eOHO-HCCIICAOBATEIBCKON H
IIPOEKTHOM JIeITENbHOCTH, HaBbIKAMU pa3pelleHus npoOjeM; CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbBHOMY MOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3a/lad, IPUMEHEHHUIO Pa3JInYHbIX METOJ0B
MIO3HAHUA; MCIOJIb30BaTh pAa3JINYHbIE BUIBl JAEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpHpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO0 B YYEOHBIX CUTyallUsiX, B TOM 4YMCJE NPH CO3AAHUU
y4eOHBIX M COLMAIbHBIX HPOEKTOB; (OPMHPOBATH HAYYHBIM THUIl MBIIUICHUS, BJIAJETh HAyYHOU
TEPMUHOJIOTHEH, KIIFOYEBBIMH TOHATHAMU U METO/IaMU; CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3371a4H B
00pa30oBaTeNIbHON AEATENBHOCTU M JKM3HEHHBIX CUTYalMsX; BBISBIIATH NMPHUUMHHO-CIIEACTBEHHBIE CBSI3U U
aKTyaJlM3UpOBaTh 3a7ady, BBIABUTATh I'MIIOTE3y €€ pEIICHMs, HaXOAUTh apryMEHTHI IS J0Ka3aTeabCTBa
CBOMX YTBEPXKICHMI, 3aJaBaTh IapaMeTpbl U KPUTEPUHM DPELICHUS; aHAIM3UPOBAThH IOJIyYEHHBIE B XOJ€E
pelIeHNs 3aauu pe3yJbTaThl, KpUTUYECKU OLEHMBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJOBMAX; JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh NMPHOOPETEHHBIA ONBIT; OCYIIECTBIAThH
IeJIEHANPABJICHHBIH MMOUCK MEepPEeHoca CPEeJCTB M CIIOCO00B NeHCTBUS B MPO(ECCHOHATBHYIO CPEdy; YMETh
NEPEHOCUTh 3HAHMsS B [I03HABATEJIbHYI0 M TPAKTHYECKYIO0 OOJAaCTH KM3HEIESITEIbHOCTH; YMETb
UHTETPUPOBATh 3HAHUS M3 pa3HbIX MPEIMETHBIX o00JacTed; BBIJBUraTh HOBBIE WJEH, Ipeiaratbh




OpUTMHAJIBHBIC TOAXOJBl M PEUICHUS; CTAaBUTh NPOOJEMBl M 3a/a4M, JIOMYCKAIOUIUE AlbTEPHATUBHBIC
peleHus;

3) neiictBus mo padore ¢ wunHopManmen: OPUCHTHPOBAaTbCS B PA3IMYHBIX HCTOYHUKAX
uHpopManuu (TEKCTe Y4eOHOTO MOCOOMs, HAyYHO-TIOMYJISIPHON JIUTEepaTrype, OMOIOTHYECKHX CIOBapsX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTEepHETE), aHATM3UpPOBaTh MH(YOPMAIIUIO PA3IMIHBIX
BUJOB U (OpM NpEICTaBICHUSA, KPUTUYECKH OIICHMBATh €€ JOCTOBEPHOCTb W HEIPOTHBOPEUHBOCTD;
(dbopMynHpoBaTh 3ampochl M TMPHUMEHATh Pa3IMYHbIE METOJBI IMPH TOUCKE W OTOOpEe OMOJOTHYECKOU
nHbopManuy, HEOOXOAMMOW Ui BBIIOJHEHHS YYEOHBIX 3a/a4; MPHOOPETaTh OIBIT HCIOJb30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX ~ TEXHOJIOTHH, COBEPILICHCTBOBATh  KYJIBTYPY  aKTHBHOTO
WCTIOJIb30BAHUSL PA3JIUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIbHYIO (opmy
NpeJCTaBIeHU Ouosorndyeckoil MHpOpManuu (cxembl, TpadHUKH, AWArpaMMbI, TaONIHIbI, PUCYHKH U
7Ip.);ACIIOJIb30BaTh HAYYHBIA SI3bIK B KAa4eCTBE CPEACTBAa MpU paboTe ¢ OMOJOrHuYecKoi HH(OpPMAIUEi:
MPUMEHSTh XUMHUYECKHE, (PU3MUecKre W MaTeMaTHYeCKue 3HAKW U CHUMBOJBI, (OPMYIBI, abOpeBHaTypy,
HOMEHKJIATYpy, HCIOJb30BaTh W TPEOOpa3OBBIBATH 3HAKOBO-CHMBOJHMYECKHE CPEICTBA HATJISAHOCTH,
BJIAJICTh HaBBIKAMH PACIIO3HABAHUS U 3AIUTH HH(GOPMAINH, HHPOPMAIIMOHHOM 0€301TacCHOCTH JTMYHOCTH.

OBJa/ieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY JICHCTBUSMM:

1) oOmieHHe: OCYIIECTBIISATh KOMMYHHKAIIMM BO BCeX cdepax >KU3HH, aKTHBHO y4acTBOBATh B
JMajore WM JTUCKYCCHHM TI0 CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATH
CY)XJICHVsI OTHOCHTEIFHO BBITIOJHEHUS MpeIIaraeMoi 3a1aud, YYUTHIBaTh MHTEPECHl U COTJIACOBAaHHOCTH
MO3UIMIA APYrUX YYaCTHUKOB JHMAJOTa WM JUCKYCCHH);pacro3HaBaTh HeBepOaTbHBIC CpeACTBa OOIICHUS,
MOHWMAaTh 3HAUYEHHE COIMAIBHBIX 3HAKOB, MPEINMOCHIIIOK BOSHUKHOBEHUSI KOH(DIMKTHBIX CUTYallui; yMETh
cMST4aTh KOH(DIUKTBI M BECTH IEPETOBOPHI, BIAJETh pAa3IMYHBIMH crioco0amMu  OOIIEHUS U
B3aMMO/ICHCTBYSI; TOHMMAaTh HaMEPEHHUsS IPYTUX JIONEH, TPOSBIATh YBAKUTEIHPHOE OTHOIIEHHE K
cobeceTHUKY B B KOPPEKTHOU hopme popMyaupoBaTh CBOM BO3PAXKEHUS; Pa3BEPHYTO U JIOTUYHO H3JIaraTh
CBOIO TOUKY 3pEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

2) coBMeCTHasl [IefiIT&JILHOCTh. TOHMMAaTh M HCIOJIb30BATh TMPEHMYIIECTBA KOMAHIHOW U
WHIUBHUAYAIBPHOW pabOThl TPH PEIICHHH OHOJIOTHYECKOW MpoOiIeMbl, 0OOCHOBBIBATh HEOOXOJIUMOCTH
MIPUMEHEHHsI TPYNIOBHIX (OPM B3aUMOJCHCTBUS MPHU pElIeHUH y4eOHOHM 3a7ayu; BbIOUpaTh TEMaTHKy U
METO/Ibl COBMECTHBIX JEHCTBHI C Y4ETOM OOIINX HHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO YjieHa KOJIJICKTHBA;
MPUHUMATh IIeJId COBMECTHOM JAEATEeIbHOCTH, OpPraHU30BBIBATH W KOOPIAMHUPOBATH NEHCTBUS MO €€
JTOCTHKEHHIO: COCTABIISITH IUIaH JACUCTBUM, paclpeAessaTh POy C Y4ETOM MHEHHUM y4aCTHUKOB, 0OCYXKJIaTh
pe3yNbTaThl COBMECTHOM paboOThl; OLICHUBATh KAaue€CTBO CBOETO BKJIAJa M KaXKJIOTO y4aCTHHKA KOMaHJbI B
o0l pe3ynpTaT MO pa3pabOTaHHBIM KPUTEpPUSM; IMpeagaraTb HOBBIE IMPOEKTHI, OLEHUBATh HICH C
MO3UIMU  HOBHM3HBI, OPUTHMHAIBHOCTH, MPAKTHUYECKONW 3HAYMMOCTH; OCYIIECTBJISATh MO3UTHBHOE
CTpaTeruyecKkoe IOBEACHHE B Pa3jMYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO M BOOOpa)keHUE, OBITh
WHULUATUBHBIM.

OBjajeHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMY JICHCTBUSIMH:

1) camMoopraHu3ammsi. WCIOJH30BaTh OHMOJIOTHYCCKUE 3HAHHS /ISl BBISABICHUSA MpOOIeM H HUX
pElIeHUs B KU3HEHHBIX U YYEOHBIX CUTYyalMsIX; BHIOMPATh HAa OCHOBE OMOJOTMYECKMX 3HAHUU 1IENeBbIC U
CMBICTIOBBIE YCTAHOBKM B CBOUX JEHCTBUSX W IOCTYNKAaxX MO OTHOLICHUIO K JKUBOW MPUPOJE, CBOEMY
3I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX; CAMOCTOSITEIbHO OCYIIECTBJISATH MO3HABATEIbHYIO NIESTEIbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33/1a4ll B 00pa30BaTeIbHON AEATEIHbHOCTU
U KU3HEHHBIX CUTYaIUsIX; CAMOCTOSTENIbHO COCTABJIATH IJIaH PEHICHHS MPOOJIEMBbI ¢ YUETOM UMEIOIINXCS
pecypcoB, cOOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTEHH; JaBaTh OLIEHKY HOBBIM CUTYallUsM; PacUIUPATh
paMKM yuyeOHOro TmpeAMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHUH; JenaTh OCO3HAaHHBIA BBIOOP,
apryMeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a pEIIEHHEe; OLEHUBATh NPUOOPETEHHBI OMBIT
;CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOM 3pyAMIMU B pa3HbIX 00JacTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KyJIbTYpHBIN YPOBEHb;

2) CAMOKOHTPOJIb. /IaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTUBBI B JESTEIBHOCTb,
OILICHUBATh COOTBETCTBUE pE3YJIbTAaTOB IIE€NsAM; BIAJETh HAaBBIKAMHM [O3HABATENBbHOM pediaekcuu Kak
OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, HMX PpE3yJbTaTOB U OCHOBAHUM;
UCIOJb30BaTh MPUEMBI pedIeKCUn JUIs OLICHKHM CHUTYalluH, BIOOpa BEPHOTO PELICHUS; YMETh OLIEHUBATh
PHUCKH ¥ CBOEBPEMEHHO NMPUHUMATh PELICHUS 10 UX CHI)KEHUIO; IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX
[IPU aHAJIM3E PE3yAbTATOB JAEATEIbHOCTH;




3) nmpuHsiTHe ce0si M JPYIHX. NPUHUMAaTh ceOs, MOHMUMAas CBOM HEJIOCTATKH M JIOCTOWHCTBA;
IIPUHUMATh MOTHUBBI M apryMEHTBbl JIPYrUX I[PU aHAIU3E PE3YJbTATOB JEATEIbHOCTH; INPU3HABATH CBOE
MIPaBO M MPABO JAPYTUX HA OLIMOKU; pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIMH JPYroro YeJIOBEKa.

IIPE/IMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3ynbTaThl OCBOSHHS COJIEPKaHMsI yueOHOTO mpeaMeTa «buonorus» Ha yriryoaéHHOM
YpOBHE OpPHUEHTHPOBAHBI Ha oOecredeHre NMpOo(UILHOTO0 OOyYEHHUsS CTapIICKIACCHUKOB Owuonoruu. OHH
BKJTIOYAIOT: Crienu(UIecKue Ui ONOJIOTHN HAyYHbBIE 3HAHUS, YMEHUS M CIIOCOOBI ICHCTBUI 10 OCBOEHHUIO,
WHTEPIIPETAIIMA U TPEOOPA30BAHUIO 3HAHWM, BUABI JEATCIHLHOCTH IO TIOJYYCHHWIO HOBBIX 3HAHUW M UX
MPUMCHCHHUIO B Pa3lIMYHBIX YUEOHBIX, a TaK JX€ B PEAbHBIX JKU3HCHHBIX CUTyanusx. [IpeamerHbie
pe3yJbTaThl IPEACTABIEHBI [0 T0/1aM U3y4EHUS.

10 KVTACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Y4eOHOTro npeamera «buoaorus» 10/KHbI 0TPAKaTh:

1) chopmMupoBaHHOCTH 3HAHUII O MECT€ W POJU OHOJOTUM B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMHPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MHPA, B MO3HAHUH 3aKOHOB MPUPOIBI U PEIICHUHU TIPOOIIeM
palMOHaIbHOTO TPUPOAOIOJIB30BAHNSA; O BKIAAE POCCHUHCKUX M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE
OUOJIOrUH;

2) BIaJieHHE CHUCTEMOM OWOJIOTMYECKUX 3HaHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromme
OMOJIOTUUECKHE TEPMUHBI M TIOHATUS (KU3HB, KJIETKA, OpraHU3M, METab0IU3M, TOMEOCTa3, CaMOPETYJISIIHS,
CaMOBOCIIPOM3BE/ICHNE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb, POCT U  pa3BUTHE); OHOJIOTHYECKUE
teopun(kiaeroynass Teopuss T.IlIBanna, M. Ilneiinena, P. BupxoBa; XpoMocoMmHas Teopus
HacneactBeHHOCTH T. Moprana); yuenus(H. 1. BaBunoBa — o 1ieHTpax MHOTooOpasusi ¥ MPOUCXOKACHHS
KYJIbTYPHBIX PacTeHHI); 3aKOHBI (€IMHOOOPa3Usi MOTOMKOB MEPBOTO MOKOJIEHHUS, PACILEIICHHSI, YUCTOThI
raMer, He3aBUCUMOro HaclenoBanuss [. MeHzaens; TOMOJIOTHYECKUX psIOB B HACIEACTBEHHOM
m3menunBocty H.W. BaBuiosa); mpuHITUIIEI (KOMITIEMEHTAPHOCTH ),

3) BiIaJeHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, HCIOIb3yeMbIX B OHOJOTHYECKHX
HCCTIE0BAHUSAX JKUBBIX 00BEKTOB(OMMCAHNE, U3MEPEHNE, HAOMIOACHUE, SKCIIEPUMEHT);

4) yMmeHue BBLACHATH CYIIECTBEHHBIE IMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M JYKAPHOT;
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4Hucie OakTepuil, TpuOOB, paCTeHU, )KUBOTHBIX U
Yell0oBEeKa; CTPOCHHUS OPraHoB M CHUCTEM OpraHoB pAacTeHUM, IKHUBOTHBIX, YeJIOBEKa; IMPOLIECCOB
KU3ZHEJCATENLHOCTH, MPOTEKAIOUIUX B OpraHM3MaxX PACTeHUU, KHUBOTHBIX M 4YeJIOBEKa; OHOJOTHYECKHUX
MPOIIECCOB: OOMEHa BemecTB (MeTadoJIM3M), TPEBpAIlCHUS SHEPTUHM, OpOXKEHHUs, aBTOTpPO(HOro u
reTepoTpoHOro THUNOB MUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, raMeToreHesa,
SMOpHOTEHEe3a, MOCTIMOPUOHATILHOTO PA3BUTHS, Pa3MHOXKEHUS, WUHIUBUIYAIbHOIO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T'€TEPO3HCa; HICKYCCTBEHHOTO 0TOOPA;

5) yMeHHE YCTaHABJIUBATh B3AUMOCBSI3H MEXK/y OPraHOMIaMU KJIETKH M UX (PYHKUUAMHU, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEH U UX (QYHKUUAMU; MKy OpraHaMy U CUCTEMaMU OPraHOB y PAaCTeHHM, KUBOTHBIX
U 4YeJoBeKa U MX (YHKUIHUSIMH, MEXIY CHUCTEMaMU OpPraHOB M UX (PYHKIUSAMHU, MEXIYy dTarnamMu oOMeHa
BEIECTB; ATallaMH KJIETOYHOTO IUKJIA M JKU3HEHHBIX IHMKJIOB OPraHU3MOB; A3TallaMU SMOPHUOHAIBEHOTO
Pa3BUTHUS; TEHOTUTIOM U (HEHOTUIIOM, PEHOTUIOM U (haKTOPaMH Cpellbl OOUTAHNUS,

6) yMeHHE BBISBIIATH OTIUYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YMCJIE PACTEHUH, KUBOTHBIX
U 4eNOBeKa;

7) yMeHHE WHCIOIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPTaHU3MOB PAa3HBIX CHCTEMaTHYECKUX TPYIIIL;

8) ymeHue pemath OMOJOTHYECKHE 3aJaud; BBISABIATH NPUYMHHO-CIEJACTBEHHBIE CBSI3H MEXIY
UCCIEeTyeMbIMU OMOJOTHYECKUMH MPOIIECCAMU U SIBICHUSMU; J€TaTh BBIBOJBI U MPOTHO3BI HA OCHOBAHUU
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

9) yMeHue BBIMOIHATH Ja00paTOpHBIE U MPAKTHUECKUE padoThI, COOM0OIATh MpaBuiIa Mpu padboTe ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBaHUEM;

10) ymeHue BBIABUTATH THIIOTE3bI, TPOBEPITH UX IKCIEPUMEHTATBLHBIME CPEJICTBAMU, (POPMYITHPYS
1[eJTh UCCIIEI0OBaHMs, aHATM3UPOBATh MTOJTYYEHHBIC PE3YAbTAThI U JIENaTh BHIBOJIBI;

11) ymeHume ydacTBOBaTh B Yy4eOHO-HCCIIEAOBATEIbCKOM padOTe MO OHOJOTHUH, DKOJOTUH W
MEJHIIMHE, MPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIECTB, U MyOIUYHO MPEICTaBIATh MOTyYCHHBIS
pe3yNnbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSX;




12) yMeHue OLEHMBATh STHMUYECKHE ACTIEKThl COBPEMEHHBIX HMCCIEIOBAHMN B 00JIACTH OMOJIOTUH U
MEIUIMHBI (KJIOHMPOBaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HANpPABICHHOE W3MEHEHHE TIe€HOMa W
CO3J]aHHE TPAHCT'E€HHBIX OPraHU3MOB);

13) ymeHHe OCYIIECTBIATH OCO3HAHHBIA BbIOOp Oyaymied mpodecCHOHANBHOW NEsTeIbHOCTH B
oOmacti OWOJIOTUH, MEIUIMHBL, OHOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SCTBA, MHIICBON
MPOMBIIUICHHOCTH; YIIyONATh IO3HABAaTEeNbHBII WHTEpPEC, HANpaBICHHBI Ha OCO3HAHHBINM BBIOOP
COOTBETCTBYIOIIEH NMPOPEecCHu U MPOJODKEHHE OMOJIOTHYECKOTO0 00pa30BaHMs B YUPEKACHUSAX CPEIHETO
podeCcCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.

11 KVIACC

IlpenMeTHble pe3yJ/bTaThl OCBOEHUS Y4eOHOTro npeamera «buoaorns» 10/KHbI 0TPaKaTh:

1) chopmMupoBaHHOCTH 3HAHMK O MECT€ M POJHM OWOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMUpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpA, B NO3HAHUM 3aKOHOB MPUPOABI H
pELICHUH SKOJOTMYECKHUX MpoOJeM YeIOBeYecTBa, a TaKKe B PEUICHUH BOIPOCOB pPallMOHAIBHOTO
MIPUPO/IOIIOJIL30BAaHUS; U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY; O
BKJIQJI€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

2) yMeHHME BIIQJIETh CHCTEMON OMOJIOrMYECKHUX 3HAaHUM, KOTOpas BKIIOYACT OIpPENEICHUs H
MMOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAraloIUX OHMOJOTMYECKHMX TEPMHUHOB W MOHATUM (BUA, 3KOCHUCTEMA,
ouocdepa); Oumosormdyeckue Teopuu (dBoONMOHHAs Teopus Y. JlapBuHa, CHUHTETHYECKas TEOpUs
spomonnn); yueHus (A. H.CeBeproBa—o myTsx u HampaieHHsX sBoitouuu, B. W. Bepnagckoro — o
ounocdepe); 3akoHbI (reHeTHYecKoTo paBHOBecHs k. Xapau u B. Baitabepra; 3aposasimeBoro cxoactsa K.
M. bapa); npaBuna (MunumyMma lO. Jlubuxa, skonornueckoil mupamuibl SHEPIHH); THIIOTE3bl (TUIIOTE3a
«vmpa PHK» V. I'unbepra);

3) yMeHue Bia/eTh OCHOBHBIMU METOJIaMU HayYHOTO MO3HAHUS, UCIIOIb3YEMbIMU B OMOJIOTHYECKUX
UCCIIEIOBAaHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHUCAHHE, MU3MEpeHHe, HaOII0JeHHEe, IKCIEPUMEHT);
crioco0amu BBISBJIIEHUS U OLICHKH aHTPOTIOT€HHBIX N3MEHEHHUH B IPUPO/IE;

4) ymMeHUE BBIICTATH CYIIECCTBEHHBIC MPU3HAKH: BHJIOB, OMOTCOIIEHO30B, SKOCUCTEM U OHMoChephl;
CTaOMJIM3UPYIOIIEr0, JBIXKYIETO U  Pa3pbIBAIOILIErO €CTECTBEHHOIO O0TOOpa; ajuIoNaTpUyeckoro M
CHUMITaTPUUYECKOIO BHUA000pA30BaHMS; BIMSHUSA JBUKYIIMX CHJ SBOJIIOLMU Ha TeHO(OHI MNOMYISLHU;
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelie OOUTaHus, YepeOBaHMUs HAlpPaBJICHUI BOJIIOLUH; KPyroBOpOTa
BEIIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

5) yMeHHe yCTaHABIMBAThb B3aMMOCBSI3M MEXIY IPOLECCAMU 3BOJIIOLUM; ABWKYIIMMHU CHIAMU
aHTPOIIOreHe3a; KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM M NMPUCIIOCOOIEHUSIMHU K HUM OpPraHU3MOB;

6) yMeHME BBIABJISATH OTIMYUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM; HPUCHOCOOIEHHOCTh BUAOB K
cpene oOuTaHusA; aOMOTUYECKUX U OMOTUYECKUX KOMIIOHEHTOB 3KOCHUCTEM; B3aUMOCBS3E€H OPraHU3MOB B
cooO01IecTBaX; aHTPOIOT€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOE MECTHOCTH;

7) yMeHHE HCIIOJb30BaTh COOTBETCTBYIOIME AapryMEHTbI, OHOJOIMYECKYI0 TEPMHUHOJOTHIO H
CHUMBOJIMKY JAJISl J0Ka3aTesJbCTBA POJCTBA OPraHM3MOB PAa3HbIX CHUCTEMATHUYECKUX TIpPYII; B3aUMOCBSI3U
OpPraHu3MOB U cpejibl OOUTAHHUS; €MHCTBA YEJIOBEYECKUX pac; HEOOXOIMMOCTH COXPaHEHUsI MHOTro00pas3us
BUJIOB U KOCUCTEM KaK yCJIOBHS COCYLIECTBOBAHMS IIPUPO/IbI M YEIOBEUECTBA,

8) yMmeHue pewmaTb OMOJIOTMYECKHE 3a/a4M; BBIABIATH NPUUUHHO-CIECICTBEHHBIE CBS3U MEXIY
UcclielyeMbIMU OHMOJIOTHYECKUMH TPOLIECCAaMH U SIBJICHUSMU; JIe1aTh BBIBOJbI M MPOTHO3bI HA OCHOBAHUU
MIOJIy4EHHBIX Pe3yJbTaToB;

9) yMeHue BBINOJHATH Ja00OpaTOpHbIE U MpakTHUeCKUe padoThl, coOM0IaTh paBuUia pu pabote ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAHUEM;

10) yMeHue BBIABUraTh TUIIOTE3bI, IPOBEPATh UX SKCHEPUMEHTAIBHBIMU CPEJICTBAMU, (POPMYIUPYS
LeJIb UCCIIEI0BaHMsI, aHATU3UPOBATh MOJyYEHHBIE PE3YyNIbTaThl U J€TIaTh BHIBOIBI;

11) ymeHue ywacTBOBaTh B Yy4eOHO-UCCIIEOBATENbCKOM paboTe Mo OHOJOTHH, 3KOJOTHHM U
MeIULMHE, TPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U IMyOJIMYHO MPEICTABIATh MOJTy4YEHHBIE
pe3yabTaThl HA YYEHUYECKUX KOH(EPEHIUIX;

12) ymeHHe OLIEHHWBATh TUIIOTE3bl U TEOPUHU O MPOUCXOXKIACHUU KM3HM, YEJIOBEKA U YENIOBEUECKHX
pac; o IpUYMHAX, MOCIEACTBUAX U CIOcO0ax Mpe0TBPALeHNs TI00abHBIX U3MEHEHHH B Onocdepe;

13) ymeHHe OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymied npodeccHOHaNbHOW NEesATeTbHOCTH B
oOmacth OWOJOTMM, HKOJOTHM, NPUPOAONOIb30BAHUS, MEIUIMHBL, OHOTEXHOJOTUH, IICUXOJIOTHUH,
BETEpUHAPUH, CEJIbCKOTO XO3AWCTBA, MHUIEBONW MPOMBIIUIEHHOCTH; YIIyONIsTh MMO3HABaTEIbHBIN HMHTEpEC,




HaIpaBJICHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLICH MpodeccHyu M MpoJoJIKeHHE OMOJIOTHYECKOTO
00pa30BaHUs B YUPEKACHUAX CPEIHETO MPOPECCHOHATHHOTO U BHICIIEr0 00pa3oBaHMsL.

II.COAEP) KAHUE YYEBHOTI'O IPEJMETA «bBUOJIOT'US1»

10 KJTACC (102 4, u3 Hux 1 uy— pe3epBHOE BpeMsl)

Tema 1. buosorus kak nayka (1 4)

CoBpemeHnHass Ouojorusi — KOMILIEKCHass Hayka. Kparkas wucropus pa3sBUTUS OHOJIOTHU.
buonorunueckue Hayku M H3ydaemble UMU NpoOiembl. DyHAaMeHTalbHbIEC, NMPUKIAJHBIE U TOUCKOBBIE
Hay4yHbIE UCCIIEI0OBAHUS B OMOJIOTUHU.

3nayeHne OHONOTMM B (OPMHPOBAHHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHUPA.
[Ipodeccun, ceszanHble ¢ Ouonoruel. 3HaueHWEe OMOJOTHH B TMPAKTHYECKOW IEATEIHHOCTH YeJIOBEKa:
MEUIIMHE, CEIbCKOM X03SICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IbL.

HNEMOHCTPALIUU: Tlopmpemuvr: Apucmomens, Teogppacm, K. Jlunneu, K. b. Jlamapk, 4. {apeun,
V. Iapseui, I Menoenb, B. U. Bepnaockuu, HU. II. Ilasnos, U. U. Meunuxos, H. U. Basunos, H. B.
Tumogpees-Pecosckuii, /. Yomcon, @. Kpux, /]. K. Benses. Tabnuyvr u cxemvr: «Césa3b Ouonocuu
copyaumu nHaykamuy, « Cucmema OUOI02UYECKUX HAVKY.

Tema 2. /KuBble cucTeMbl U UX H3y4eHue (2 1)

XKusble cuctembl Kak nOpeaMeT u3ydeHus Ouosnoruu. CBONCTBAa KHMBBIX CHUCTEM: EIUHCTBO
XMUMHUYECKOTO COCTaBa, IUCKPETHOCTb M IEJIOCTHOCTb, CJIOXHOCTh U YIOPSIOYEHHOCTh CTPYKTYpBI,
OTKpPBITOCTh, CAMOOPTaHU3AIUsl, CAMOBOCIPOU3BECHHE, Pa3JpaKUMOCTh, U3MEHYMBOCTb, POCT U pPa3BUTHE.

YPOBHM OpraHM3alUy KUBBIX CHUCTEM: MOJIEKYISIPHBIA, KIETOYHBIM, TKAHEBBIN, OPraHW3MEHHBIMH,
MTOMYJIALIMOHHO-BUJIOBOM, 9KOCUCTEMHBIN (OMOTEO1ICHOTHYECKHIT ), o6uochepHbIil. ITpoueccsr,
MIPOUCXOJSIINE B KUBBIX cucTteMax. OCHOBHBbIE MPU3HAKHM KUBOro. JKH3Hb Kak (opMa CylIecTBOBAaHUS
Matepun. Hayku, nsydaromye »KuBble CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3AIIHH.

N3yuenne kuBBIX cucteM. Meroapl Ouosiormdeckoil Hayku. HaOmonenue, wu3MepeHue,
SKCIIEPUMEHT, CUCTeMaTu3alus, MeTaaHaiu3. [loHsATHE O 3aBUCMMOM M HE3aBHCHMOW IEPEMEHHOM.
[TnanupoBanue skciepuMmenTa. [loctaHoBka u poBepka runote3. Hynepas runotesa. [lonstne BRIOOPKH U
e€ noctoBepHOCTh. Pazbpoc B 6uonorndeckux AaHHbIX. OlIEHKa TOCTOBEPHOCTHU MOJIYUYEHHBIX PE3yJIbTaTOB.
[IpyuunHBl HCKaXXKEHUS PE3YJIBTATOB dKCIepUMeHTa. [[oHATHE CTaTHCTUYECKOTrO TeCTa.

JHNEMOHCTPALIUN: Tabauyoer u cxemovl: «OcCHOBHble NPpU3HAKU dHCU3HU», «buonocuueckue
cucmemoly, «Ceolicmea cusou mamepuuy, «YposHu opeanuzayuu icusou npupoowvly, «Cmpoenue
ocugomuou  knemkuy, «Tkanu orcueommuvixy, «Cucmemvl 0peaHO8 UENOGEYECKO20  OP2AHUBMAY,
«buoceoyenosy, «buocgepay, «Memoowl uzyuenus sxncueoti npupodviy. ObOPYIIOBAHHUE: nabopamopnoe
000pydosanue 0151 NPosedeHUst HADIIOOeHUN, U3MePeHUll, IKCNePUMEHMO8.

Jlabopamopuvie u npaxmuueckue padomol: Ilpaxmuueckas paboma «Hcnonv3zoeanue pa3iuyHvlx
Memo008 npu U3y4eHUlU HCUBLIX CUCTEM).

Tema 3. buosiorust kjaeTku (2 4)

Knetka— cTpykTypHO-GYHKIIMOHANbHAS €IUHUIIA KUBOTO. cTopust OTKpbITUS KieTku. PaGoTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.lInelinen, P. BupxoB). OCHOBHbIE MONIOKEHUS
COBPEMEHHOM KJIETOYHOW TEOPUH.

MeTo1bl MONEKYISIPHON M KJIETOYHOM OMOJIOTMH: MUKPOCKOMHS ,XpoMartorpadus, snexTpodopes,
METO/I MEYEHBIX aToMOB, MU depeHnaIbHoe HeHTPUPYrUpoOBaHue, KyIbTUBUPOBaHNUE KIeTOK. M3yueHue
(buKCHpPOBaHHBIX KJIETOK. OJJekTpoHHas Mukpockonus. KondokanpHas Mukpockonus. ButanbHoe
(MpM>XKU3HEHHOE) U3YYEHHUE KIIETOK.

HEMOHCTPALIUU: Tlopmpemui: P. I'yk, A. Jleseneyx, T. [llsann, M. [lnetioen,P. Bupxos, K. M.
bop. Tabnuywr u cxemovr: «Ceemosoi MUKpOCKOn», «NeKmMpOHHbIU MUKpockony, «HMcmopus pazeumust
memo0og muxpockonuuy. OBOPY/[OBAHUE: ceéemogoii Mukpockon, MUKponpenapamsl pacmumenbHbiXx,
HCUBOMHBIX U ODAKMEPUATILHBIX KIIEOK.

Jlabopamopuvie u npaxmuueckue pabomsi. I[Ilpakmuueckas padboma «H3zyuenue memooos
K1emoyHot buonocuu (xpomamoepaghus, snekmpogopes, oupdepenyuarvhoe yeumpughyeuposarue,
1IL]P)».

Tema 4. Xumnueckas opranusanus kjaetku (10 v)

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI. Bona u €€ poJsib Kak
pacTBOpUTENSI, pEareHTa, ydyacTHe B CTPYKTYpPUPOBAHUU KIIETKH, TEIUIOPEryasiuuu. MuHepanbHble
BEIIeCTBAa KJIETKU, X OMOJIOruuecKas poJib. Poib KaTHOHOB 1 aHUOHOB B KIIETKE.




Opranuyeckue BeliecTBa KiIeTKU. buonornueckue mnonaumepsl. benku. AMHUHOKUCIOTHBIA COCTaB
6enkoB. CTpyKTypsl OeiakoBOW MoJeKkyibl. IlepBuunas cTpykrypa Oenka, menTuaHas CBs3b. BropuuHas,
TPEeTUYHAsi, YETBEpTUYHAsi CTPyKTyphl. Jlenarypaumsa. CsoiictBa OenkoB. Knaccudukamus OenKoB.
buonoruueckue pynknum 6eaxoB. [IproHBL

VYraeBonapl. MoHOcCaxapuabl, IUCAXapHIbl, OJUrocaxapuabl M monucaxapuiasl. OOmmiA TUIAH
CTPOCHUS M (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOA0OB. bronornueckue GyHKIUN yriieBOIOB.

Jlumupel. [mppodunbHO-rUApodoOHBIE CcBOMcTBa. Kiaccudukanmus IWnuaoB. TpuUTIHAIEPHIIBI,
dbocdomunuabl, BOCKH, CTepouabl .bruonorndeckne GyHkimu munuaoB. OOmme CBOWCTBa OMOJIOTHISCKIX
MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CAMO3aMbIKaHHIO, IOTYIPOHHUIIAEMOCTb.

Hyxneunosbie kucinorsl. JJHK u PHK. Crpoenne HykienHOBBIX KucioT. Hykineotuasl,
muHykiaeotupl. Ilpunnun kommnementapHoctu. IlpaBuno Yapradgda. Crpykrypa JIHK — nBoiinas
ciimpaiib. Mectonaxoxenue u ouonorunueckue Gyaxmun JJHK. Bunet PHK. @ynkimun PHK B kietke.

Crpoenue moinekyinsl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buonorudyeckue GyHKInu
AT®. BoccraHoBlieHHbIE TepeHOCUMKH, WX (QyHKIMH B KieTke. Jpyrue nykineozuarpudocharsi(HTD).
CexsenupoBanue JJHK. Metopl reHOMUKH. TpaHCKPUITOMUKH, TPOTEOMUKH.

CrpykrypHas  Ouosorusi: OMOXMMHMuYeckHe U  OuMOpU3MYECKHE  HCCIEOBaHHUS  COCTaBa
UIIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMoOJIeKyll. MoienupoBaHue CTPYKTYpbl U GYyHKIMH OMOMOJIEKYT U UX
KoMILIeKkcoB. KoMIbloTepHbIN AU3aiiH U OpraHu4ecKUi CUHTE3 OMOMOJIEKYN U UX HETIPUPOIHBIX aHAIOTOB.

JHEMOHCTPALIUU: Tlopmpemuwr.: JI. Ilonune, oc. Yomcon, @. Kpux, M. Yurxkunc, P.@pankiun,
@. Crneep, C. Ilpyzunep. quacpammol: «Pacnpedenenue XumMuieckux 1eMeHmo8 8 HeNCUBOU Npupooey,
«Pacnpedenenue xumuueckux snemenmog 6 oacusou npupooey. Tabnuyvr u cxemwl. «llepuoouyeckas
maoauya xumudueckux snemenmosy, «Cmpoenue mMonexkynvl o0vl», «Bewecmea 6 cocmase opeanusmosy,
«Cmpoenue monexynol benxka», «Cmpykmypol 6enxkosoi monekyavly, «Cmpoenue MoNeKyl y21e80008y,
«Cmpoenue  monexyn aunuoos», «Hykneunosvie xuciomory, «Cmpoenue  monexyavt ATDy.
OBOPY]J[OBAHHUE: xumuueckas nocyoa u o6opyoosarue.

Jlabopamopusie u npakmuueckue pabomwl: 1. Jlabopamopnas paboma «Obuapysicenue 0enKos
CHOMOWBIO KayecmeeHHvlx peaxkyuily. 2. Jlabopamophnasa paboma «¥Hccneoosanue HYKIeUHOBbIX KUCTIOM,
8bI0ENICHHBIX U3 KIIeMOK PA3IUYHBIX OP2AHUZMOBY.

Tema 5. Ctpoenue n pyHKkuum KjiaeTku (8 4)

Tunel  KIETOK:  JyKapuoTHYecKass U mpokapuotuueckas. CTpyKTypHO-(QYHKIHOHAJIbHbIE
00pa3oBaHUs KIETKHU.

Ctpoenne npokapuoTHYECKOM KieTKU. KierouHas creHka Oaktepuii m apxei. OcoOEHHOCTH
CTpOEHHUSI TeTepoTpoHONl U aBTOTPOPHONH NPOKAPHUOTUYECKUX KIETOK. MeCcTo U posib MPOKapuoT B
OMOLIEHO3aX.

Crpoenne ¥ (QyHKIMOHHpPOBAHHE JyKapuoTHueckod kierku. [lma3marmyeckas memOpaHa
(mna3manemma). CTpykTypa Ima3Matuyeckoil meMmOpaHbl. TpaHCHOPT BelIecTB Yepe3 IIa3MaTHYECKYIO
MeMmOpany: maccuBHbIN (auddy3us, odnerdéanas nuddys3us, 0CMOC), aKTUBHBIHN (IIEPBUYHBINA U BTOPUYHBIN
akTuBHBIN Tpancnopt).llonynponunaemocts MeMOpanbl. Pabota HaTpuii-KalineBOro Hacoca. DHJOLHUTO3:
MUHONMTO3, (parounTo3. Dk3oumto3. Knetounas crenka. CTpykTypa U (YHKIMHM KJIETOYHON CTEHKHU
pacTeHuii, TpuboB.

Huronnazma. [urozons. Llutockener. JIBuwxkenwe  murorazmbl. OpraHouapl — KIETKH.
OpnoMeMOpaHHBIE OpraHoOUAbI KIeTKH: 3HpomnazMarudeckas cetb (DI1C), anmapat ['onbaku, TU30COMBI,
UX cTpoeHHe U QyHKUUU. B3auMoCBsI3b 0JHOMEMOpPaHHBIX OPraHOMAOB KJIeTKU. CTpoeHue IpaHyIsipHOTrO
perukynyma. Mexanusm HampasieHus 6enkoB B OIIC. CunTe3 pacTBOpUMbIX 0enkoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['mankuii (arpanynasipHbIi) SHAOIUIa3MaTHUECKUN peTukynyMm. CekpeTopHas (QyHKIUs ammapaTa
lonbxu. Moandukanus GenkoB B ammapate ['ombku. CopTHpoBka OenkoB B ammapare [ oiabaxH.
Tpancnopr BemecTs B kileTke. Bakyosn pacturenbHbix kieTok. Knerounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OpPraHOM bl KJIETKH: MUTOXOHJPUH, MIacTUbL. [IpoucxoxaeHne MUTOXOHIPUNA U
wiactua. CumoOuorenes (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenne U (GyHKIUU MUTOXOHAPUH U
wiactua. IlepBuuHble, BTOPUYHBIE M CIO0XKHBIE TUIACTU/IBI (POTOCHHTE3UPYIOIIUX SYKAPHOT. XIIOPOILIACTHI,
XpOMOIIIACTBI, JIEWKOIIACTHI BBICHINX PACTEHU.

HememOpannbie opranounasl kietku CtpoeHne U (QyHKIMH HeMEMOpaHHBIX OPTaHOMJIOB KIIETKH.
PuGocombr  IIpomexyrounble  ¢uiameHThl. MUKpopMIaMeHTbl.  AKTHHOBBIEMHKPO  (DMIIaMEHTHI.
Mpl1ieyHble KJIETKH AKTHHOBBIE KOMIIOHEHTBI HEMBIIIEYHBIX KIETOK. MUKpoTpyOouku. KieTouHslit eHTp.



CtpoeHre W JABMKEHHE JMXTYTUKOB M pecHHYeK. MUKpoTpyOouku nutoriasmbel. Llentpuons. benkw,
aCCOIIMMPOBAHHBIE C MUKPO(PUIAMEHTAMH U MUKPOTPYOOUKaMu. MOTOpHBIE OEJIKH.

SAnpo. OGonouka sapa, XpOMATHH, KapHoILIa3Ma, SIPBIIIKY, UX CTpoeHUEe W (QyHKIUU. SnepHbIii
OenkoBbIif MaTpuKC. IIpocTpaHcTBEHHOE PACHONOKEHHE XPOMOCOM B MHTEp(a3sHOM sAape. DyXpOMaTUH U
reTepoXpoMaTuH. benku XxpoMaTtwHa — TUCTOHBI. Jl[MHaAMUKa sAepHON 000JOYKM B MHTO3E. SmepHbIi
TPAHCIIOPT.

Knerounsie BxitoueHusd. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApUOT, PACTUTEIbHOM,
YKUBOTHOM, TPUOHOM.

HNEMOHCTPALIUU: Tlopmpemwi: K. C. Mepeoxckosckuii, JI. Mapeynuc .Tabnuyer ucxemol.
«Cmpoenue sykapuomuueckou rnemxu»,«Cmpoenue srcusomnoi xkiemxu», «Cmpoenue pacmumenvHou
kiemkuy,  «Cmpoenue  mumoxonopuuy,  «opoy», «Cmpoenue  npoKapuOmMuyeckou  KIemKuy.
OBOPYJ[OBAHHUE: ceemosou MUKpOCKON, MUKPONPEnapamsl pPAcmumebHblX, HCUBOMHBIX KIemOoK;
MUKponpenapamsl 6aKmepuaibHblx Kiemox.

Jlabopamopuvie u npakmuueckue pabomul. 1. Jlabopamopuas paboma «H3yuenue cmpoenus
KIeMOK  paziuuuelx  opeanusmos».2. Ilpakmuueckas paboma «H3yuenue ceoucme KiemouHoOU
Mmembpanwry.3. Jlabopamopuas paboma «Hccnedosanue niaazmonuza u O0eniasmonusd 6 pacmumebHulX
knemkaxy.4. Ilpakmuueckas paboma «H3yuenue 08udxiceHus Yyumonaasmsl 8 pacmumenbHblX K1emKaxy.

Tema 6. O6MeH BelllecTB U MpeBpallieHUe YIHEPIruu B KjieTke (9 4)

AccumMmwiAnMs U JUCCUMMJIALMS — JB€ CTOPOHBI Merabonu3Ma. Tumbsl oOMeHa BeEIIeCTB:
aBTOTPOQHBIK M reTepoTpodHBIM. VYdyacTue Kuciaopoga B OOMEHHBIX MHpolleccax. DHEpreTHUecKoe
obecnieuenue kietku: npespamieHne AT® B oOMeHHbIX Mpoleccax. @epMEHTATUBHBIN XapaKTep peakiuii
KJIETOYHOTOo MeTabosn3ma. PepMeHThI, UX CTpPOEHHE, CBOWCTBA M MexaHu3M JeicTBus. KodepmeHTHI.
Otnuuus (pepMEeHTOB OT HEOPraHMYECKHUX KaTalau3aTopoB. benku-akTUBAaTOphl M OEIKHU-UHTHOHTOPHI.
3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX PEAKLUN OT pa3IuHbIX (PaKTOPOB.

[TepBuyHBIN CMHTE3 OPraHMYECKUX BEIIECTB B KiIeTKe. POTOCUHTE3. AHOKCUTEHHBIN U OKCUT€HHBIN
¢doTtocunTe3 y Oakrtepuii. CBerocoOuparomue MUTMEHThl M HUTMEHTHl PEakIMOHHOTO IeHTpa. Poib
XJIOPOTUTacTOB B mporiecce doTocunte3a. CeroBas nteMHoBas (asel. Dotoapixanme, C3-, C4- u CAM-
tunbel  otocunTesza. I[lpoaykTuBHOCTH (poTOCHMHTE3a. BnusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
(dboTocunTe3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3. PaszHooOpaswe OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUDUIHMPYIOIINE OaKTepuw,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

Amnaspobubie opranu3mbl. Busel Opoxenus. [IpoaykTsl OpoKeHUS U UX UCIIOJIb30BAHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHU U BO30YIUTEIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HEepreruyeckoro oomena. [loaroroBurensHeiil stan. [nukoan3z—
0ECKHCIOPOJHOE PACUICIUICHUE TIIOKO3bI.

buonornueckoe OKHCIIEHME, WM KIETOYHOE JpIXxaHue. Poiap MHUTOXOHIpUII B Ipoueccax
ouonoruueckoro okxucienus. luxinueckue peakuuu. OxucnurensHoe (ocPOopUIMpoBaHHUE. JHEPrus
MeMOpaHHoro rpaaventa npotoHoB. Cunte3 AT®: pabora mpotonHoit AT®-cuntasel. [IpeumymiectBa
a’poOHOro MyTH 0OMEHa BEIIEeCTB nepe aHadpOoOHbIM. D HEKTUBHOCTh YHEPTETUYECKOTO 0OMEHA.

HEMOHCTPALIUU: Topmpemvr: [owc. Ipucmnu, K. A. Tumupszes, C. H. Bunoepaockuii, B. A.
Oneenveapom, ILMumuenn, I. A. 3asapsun. Tabauyvr u cxemwvi: «DPomocunmesy, «IHepeemuuecKull
oomeny, «buocunmes benxa», «Cmpoenue epmenmar, «Xemocunmes». OBOPY][OBAHUE: ceemosoti
MUKpOCKon, 060pyoosarue 0Jis NPu2omoeJieHuss NOCMOSHHBIX U 6DEMEHHbIX MUKPONPEenapamoa.

Jlabopamopmuvie _u  npakmuueckue pabomul. 1. Jlabopamopnas  paboma  «H3yueHue
KamanumuiecKkol akxmueHoCmu epmenmos (Ha npumepe amuiasvl uiy xkamanaswvy)».2. Jlabopamophas
paboma «H3yueHue ¢hepmenmamuernoco pacuienienus nepoKcuoa 8o0opoda 8 PAcmumesbHbIX U
ocusomuulx  Kkiemxax».3.  Jlabopamopuas paboma  «Cpaeunenue npoyeccog ¢pomocunmeza u
xemocunmesan.4. Jlabopamoprnas paboma « CpagrneHue npoyeccos OpodiceHus 1 ObIXaHus».

Tema 7. Hacnencreennas nngopManus u peanusanus eé B kierke (9)

Peaknun matpuuHoro cuHTe3a. [IpMHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacnenactBeHHOW wuHpopMmanuu. ['eHeTmueckuil koxa, ero cBoiicTBa. TpaHCKpumus —
MarpuuHblii cunte3 PHK. IlpuHumnel TpaHCKpUMNIMU: KOMILIEMEHTAPHOCTb, AHTUIAPAUIIEIBLHOCTD,
acumMmeTpuyHocThb. Co3peBanne MarpuuHbix PHK B sykapuoTnueckoil knerke. Teromepsl U TeloMepasa.
Hekomupyromue PHK.




Tpancnsus u e€ stanbl. Yyactue tpancnopTabix PHK B 6nocunTtese Oenka. YcinoBus OnocunTesa
6enka. Koguposanue amunokucnot. Pois pubocom B GrocuHTE3€e Oernka.

CoBpeMeHHbIE IPEJCTABICHUS O CTPOEHUH reHoB. OpraHu3anus reHoMa y IpOKapuoT U DYKapHoT.
Perynsust akTUBHOCTH T'€HOB y IpokapuoT. ['mmortes3a omnepona (®@. XKako0, XK. Mano).MonekymnspHbie
MEXaHU3MBI 3KCIIPECCUU T'€HOB Yy JyKapHoT. Pomb XpoMaTwHa B peryimsiuuud paboTel reHoB. Perymsnums
0OMEHHBIX IPOLECCOB B KieTke. Kietounslii romeocTas.

Bupycsl — HekneTouHble (JOPMBI )KU3HU U 00IHUraTHble mapa3uTsl. CTpOSHHE MPOCTHIX M CIOXKHBIX
BHUPYCOB, peTpo BHpycoB, OakrtepuodaroB. XKusuenusni 1mkn JHK-conmepxkamux Bupycos, PHK-
coJiepXaInux BUpycoB, Oakrepuodaros. OOpaTHast TpaHCKPUIILIMS, pEBEPTa3a, HHTErpasa.

BupycHble 3a0osneBaHusi uenoBeka, KUBOTHbIX, pacreHui. CIIN], COVID-19, couumanbHble H
MEUIMHCKUE MPOOIEMBI.

buonndopmaruka: wuHTErpanus © aHanu3 Oonpmmx — MaccuBOB(«bigdata»)  CTPYKTYPHBIX
Ouonormueckux AaHHbIX. HaHoTexHonoruu B Ouosiornn u Mmeauuuse. [IporpamMmmupyembie (GyHKIHMH
6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JNEMOHCTPALIUU: Hopmpemur: H.K.Konvyos, /[. M. HUsanosckuii. Tabnuywl u cxemul: «buocunmes
benxay, «I enemuueckuii k00», « Bupycol», «bakxmepuogpacuy.

Jlabopamopusie u npakmuueckue pabomul. Ilpakmuuecxas paboma « Coz0anue mooenu supyca.

Tema 8. ZKuzHeHHBbIH UK KJIETKHU (6 1)

Knerounslii nuki, ero mepuonsl u perymsuus. Muatepdaza u mMuto3. OCOOEHHOCTH MPOIIECCOB,
npoTtekammux B uHTepdaze. [loaroroBka kineTku k aeneHuto. [IpecuHTeTHYecKuit (MMOCTMUTOTHYECKUN),
CUHTETUYECKUN U MOCTCUHTETUUECKUH (IIPEMUTOTUYECKHH )1IepHOIbl UHTEP(A3BI.

Martpuunsiii cunre3s JIHK— pemmkanus. Ipuanuner permukanym JIHK: komrmmemeHTapHOCTS,
ITOJTYKOHCEPBATUBHBIM CHUHTE3, AaHTUNAapauielbHOCTh. Mexanusm perumkanun  JIHK.  Xpomocowmsl.
Crtpoenue xpomocoM. Temomepsl U TeoMepasza. XpoOMOCOMHBIN HA0OP KIETKH— KapuOTHII. JUTiounaHbIi
Y TaIuIOUIHBIN HAOOPBl XpoMOocoM. ["'oMostoruuHbIe XpOMOCOMEI. [10JTI0BBIE XPOMOCOMBI.

Henenue xineTku— MuTo3. CTaguM MUTO3a U NPOUCXOJSIINE B HHUX MpOIecChl. THIBI MUTO3a.
Kaprokunes n nutoknHes. buosnornuyeckoe 3HaueHUE MUTO3A.

Perymsuus MUTOTHYECKOTO LIMKIIA KIETKHU. [IporpaMmMupyemast kiieTouHas rudeb — arornTos.

Knerounoe sypo, XpoMocoMbl, (yHKIMOHalbHAs TeHOMHKa. MexaHu3Mbl mnposndepanu,
muddepeHupoBKH, cTapeHus U rudenu kinetok. «lludpoBas kimeTtka» — OHMOMHPOPMATHYECKUE MOICIH
(G YHKIIMOHUPOBAHHUS KIIETKH.

JEMOHCTPALIUN: Tabauyvr u cxemvl: «Kusnennviti yuxn xnemxuy, «Mumosy», «CmpoeHnue
xpomocomy, «Pennuxayua JHK». ObBOPY/[OBAHUE: ceemosoti mukpockon,; muxponpenapamol: « Mumos
8 KIIemKax KOpeuwKa i1yKay.

Jlabopamopuvie u npakmuueckue pabomwi: 1. Jlabopamopuas paboma «H3yuenue xpomocom Ha
20mosvix muxponpenapamaxy. 2. Jlabopamopuaa paboma «Habnwooenue mumo3a 6 Kiemkax KOHUUKA
KOpewiKa 1yKa (Ha 20moevlx MUKpOnpenapamax)».

Tema 9. Ctpoenne u pyHkuun oprann3mos (17 4)

buonorudeckoe pasznooOpaszue opranu3moB. OIHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKIIETOUHBIE
OpTraHU3MBI.

Oco0OeHHOCTH CTPOEHHS U KHU3HEACSITENLHOCTH OJIHOKJIETOYHBIX opraHu3MoB. bakrtepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJAOPOCIH, Ipyrue NpoTUcThl. KonoHuanbHble OpraHu3MBbl.

B3aumocBs3p yacteld MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, Opralbl U cCUCTeMbI OpraHoB. OpraHusm
Kak enuHoe nenoe. ['omeocras.

Txanu pacreHuil. Tumbl pacTUTENBHBIX TKaHel: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOISIIIAL,
OCHOBHas, MexaHMyeckas. OCOOEHHOCTH CcTpoeHMs, (YHKIUI M paclosioKeHuss TKaHed B opraHax
pacTeHuN.

TkaHu >KMBOTHBIX M 4YelOBEKa. THUIIBI XUBOTHBIX TKAaHEH: JMIUTEIUANIbHAs, COCIMHUTEIIbHASI,
MbllIeYHasi, HepBHass. OCOOEHHOCTH CTpOeHMs, GYHKIUI U pacloIokKeHNUs TKaHeH B OpraHax >KMBOTHBIX U
4eJI0BEeKa.

Opranel. BereratuBHple M TeHepaTHBHbIE OpraHbl pacTeHM. OpraHbl W CHCTEMBl OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OpraHoOB ¥ CUCTEM OpPIaHOB.

Onopa Tena opranuzMoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy)XHbII 1 BHYTpeHHUH ckeneT. CTPOEHHUE U TUIIBI COEIMHEHUS KOCTEM.




JIBr>keHne opraHnu3mMoB. JIBWKEHUE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE, >KIYTUKOBOE,
pecHUYHOE. [I[BHU)KEHHME MHOTOKJIETOYHBIX PACTEHHMM: TPOIU3MbI U HACTUM. JIBHKEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YEIIOBEKa: MbIllieuHas cuctema. Pediekc. CkeleTHbIC MBIIIIIBI  UX padoTa.

[Iutanue opranu3zmoB. Iloryiomenne BOJIbI, YIIEKUCIOTO Ta3a W MHUHEPAIBHBIX BELIECTB
pacrenusiMu. Ilutanue >KUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPHUKIETOYHOE muiIeBapeHue. Iluranue
MMO3BOHOYHBIX  JKUBOTHBIX. OTHENbl MNUILEBAPUTENIBHOTO  Tpakra. llumieBapuTesnbHbIE  YKEJE3bI.
[InmeBapuTenpHas CHCTEMA YEI0BEKA.

Hpixanue opranu3moB. Jlpixanue pacrenuid. Jlpixanue xKuBOTHBIX. Juddy3us ra3o uepes
MOBEPXHOCTh KJeTKU. KoxkHoe npixanue. /[pixarenbHasi moBepxHOCTh. JKabepHoe W JIErOYHOE JbIXaHUE.
JlpixaHue TO03BOHOYHBIX J>KUBOTHBIX W YEJIOBEKA. OBOJIIOIMOHHOE YCIOXKHEHHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX XMBOTHBIX. JlpIXaTeIbHAsl CUCTEMa YEIOBEKAa. MeXaHU3M BEHTHISIUUMU JETKUX Yy NTUL U
MJIEKOTIUTAOIMKX. Perymnsuus npixanus. [prxareabHbie 00bEMBI.

Tpa"cnopT BemeCTB y OpraHM3MOB. TpaHCHOPTHBIE CHCTEMBI PacTeHWM. TpaHCHOPT BEUIECTB Yy
*KUBOTHBIX. KpoBeHOoCHass cuctema um €€ opranbl. KpoBEHOCHasi cHCTeMa MO3BOHOYHBIX >KHUBOTHBIX H
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbl U KPoBb. Kpyru kpoBooOpatieHrs. IBOTIOIMOHHBIE YCIOKHEHUS
CTPOEHHMS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ma u e€ perynsnus.

Boigenenue y opranusmoB. Beinenenue y pacteHuil. Boinenenue y kuBoTHbIX. COKpaTHTENbHBIE
Bakyosu. Opransl BeiaeNeHus. OuibTpalius, CEKpeuss 1 00paTHOE BCACHIBAHME KaK MEXaHU3MbI paOOTHI
OpraHoB BbIAeNeHUA. CBA3b MOJOCTH TeJIa C KPOBEHOCHOM M BBIICIUTENIBHOW cHUCTEMaMH. Beiaenenue y
MMO3BOHOYHBIX JKUBOTHBIX M uernoBeka. [louku. Crpoenue u ¢yHkimoHupoBanue Heppona. OOpazoBaHme
MOUYH y YEJIOBEKA.

3amura y OpraHuM3MoB. 3alldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil U LHCTHI
MPOCTEMIINX. 3alliTa y MHOTOKJIETOYHbIX pacTeHuil. Kyrukyma. CpencrtBa NmacCMBHOW M XMMHYECKOU
3amuThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX NpPOM3BOJHBIE. 3allUTa OpPraHu3Ma OT
OoneszHeil. MmmyHHass cuctema dyenoBeka. KileTOYHBIH M TyMOpadbHBIH WMMYHHUTET. Bpo>kn€HHBIN,
MPpUOOPETEHHBIN crieluUIECKU UMMYHUTET. Teopus KIoHaIbHO-ceeKTHBHOTO uMMyHHTeTa (I1. Dpnmx,
®. M. bepner, C. ToneraBa). BocnasiurenbHble OTBETBI OpraHU3MOB. PoJIb BPOKIEHHOTO MMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHU.

PasgpaxkumocTe u perynsiuus y OpraHu3moB. Pa3apaknuMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMocTs U peryisuus y pacteHuil. POCcToBbIe BelllecTBa U UX 3HAYEHUE.

HepBHas cuctrema u pedrnextopHas perynsiuus y >KMBOTHbIX. HepBHas cuctema u €€ OTHENBI.
OBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOEHHsS HEPBHOW CHUCTEMBI y KHUBOTHBIX. OTHEnbl TOJOBHOIO MO3ra
MMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pedextopHast nyra. besycioBHbIe U yCIOBHBIE PEQIICKCHI.

['ymopanbHas perynsuus ¥ SHIOKPUHHAs CHUCTEMA JKMBOTHBIX M uesoBeka. JKese3bl 3HIOKPUHHON
CUCTEMBl M HX TOpMOHBL JleiicTBUe TOPMOHOB. B3aMMOCBSI3b HEPBHONW M HSHAOKPHUHHOW CHCTEM.
l'unoTtanamo-runoduzapHas cucrema.

HEMOHCTPALIUU: [lopmpem: U. I1. [1lagnos. Tabauyel u cxemol: « OOHOKIemMOUHblEe 8000POCUY,
«Mmnozoknemounvie odopociuy, «baxmepuuy, «llpocmetiwuer, «OpeaHbl YBEMKOBbIX pACMEHUIL,
«Cucmemol  0peano8 NO360HOUHBIX JCUBOMHBIXY, «BHympennee cmpoenue Hnacekomvixy, «Tkanu
pacmenuily, «Koprnesvie cucmemvry, «Cmpoenue cmebasny, «Cmpoenue aucmogou niacmunkuy, «Tkanu
acugommuvixy, «Ckenem uenosexar», «lluwesapumenvnas cucmemayn, «Kpoeenocnas cucmemay,
«/vixamenvuas cucmemay, «Hepenas cucmemay, «Koocayn, «Mviweunas cucmema», «Bvloenumenvuas
cucmemay, «IHOOKpunHas cucmemay, «CmpoeHue moviuiysvly, «HMmmynumemy, «Kuweunononocmmuoiey,
«Cxema numanus pacmenutiy, «Kposenocnvle cucmemsr no3eonounwvix scueomuulxy, « Cmpoenue 2uopviy,
«CmpoeHue nianapuuy, «Bnympennee cmpoenue 002c0ego2o uepesny, «Hepsnas cucmema pvioy, «Hepenas
cucmema nsywkuy, «Hepenas cucmema npecmwixaowuxcay,«Hepenas cucmema nmuyy, «Hepenas
cucmema maexonumarouuxy,«Hepenas cucmema uenosexa», «Pegnexcy.OBOPY/[OBAHUE: ceemogoti
MUKPOCKON,  MUKPONpenapamsl OOHOKIEMOYHbIX Op2AHU3IMO8;, MUKPONPenapamvl MmMKAaHel, pPaKosuHbl
MOIIOCKO8, KOMIEKYUU HACEKOMbIX, USTIOKONACUX, IHCUBLLE IKIEMNIAPbI KOMHAMHLIX pacmeHul, 2epbapuu
pacmeHuil pasuvlx 0mMOeN08; 6IANCHble NPenapamsl HCUBOMHbIX, CKellembl NO360HOYHLIX, KOLIeKYUul
0ecno360HOUHBIX JHCUBOMHBIX, CKelem uenogeka, o00opyoosanue O OEMOHCMPAyuu MNOYEEHHO2O U
8030YWHO20 NUMAHUA PACMEHUU, pacujenienus Kpaxmaia u 0eikos noo oelicmeuem @GepmeHmos;
obopyodosanue 01 0EMOHCMPAYUU ONBIMOE NO USMEPEHUIO JHCUBHEHHOU EMKOCMU JNE2KUX, MeXanusma
ObIXAMENbHBIX OBUNHCEHUL, MOOETU 20JI08HO20 MO32A PA3TUYHBIX HCUBOMHBIX.



Jlabopamopnvle u npakmuueckue pabomvi: 1. Jlabopamopnas paboma «H3yuenue mramell
pacmenutiy. 2. Jlabopamopuas paboma «M3yuenue mrauei ocueomuuvixy. 3. Jlabopamopnas paboma
«H3yuenue opeanos yeemrko6020 pacmeHus.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPraHu3MoB (8 4)

@opMbl pa3sMHOKEHHUS OPraHU3MOB: Oecnojioe (BKIIIOYas BETreTaTHMBHOE) M TOJO0BOE. Bujbl
0ecroyIoro pa3sMHOKEHUS: IOYKOBAaHUE, CIOPYIALNA, (PparMeHTalHs, KIOHUPOBAHHE.

[TonoBoe paszmuoxenue. IlonoBbie kieTkw, wiau ramersl. Meios. Craauu meiiosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii cMbIca MeH03a U IOJIOBOTO mpouecca. Menos u ero
MECTO B KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzaponpiiieBoe passutue. ['amerorene3 y xkuBOTHBIX. [lojoBeie »xene3spl. OOpa3zoBaHue u
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHuUE MOJIOBbIX KIETOK.

OmonoTBOpEHNHE U SMOPUOHAIBHOE PA3BUTHE >KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuuBuayanbHOe pa3BUTHE OPraHu3MOB (OHTOTre€HE3). OMOpHOJIOTHS — Hayka O pa3BUTHH
opranu3smMoB. Mop¢orene3 — ojaHa 3 IaBHBIX NpobieM sMOpuonoruu. Konuenuus mopdoreHoB u
Mozenu Mopdorenesa. Ctaauu 3MOpHOTeHe3a KMBOTHBIX (Ha mpumepe msarymku). poGnenue. Tumsl
npobneHusi. JleTepMUHUPOBAHHOEH HENETEPMUHUpPOBaHHOE JpoOneHue. bnactyma, Tumel OnacTyi.
OcoOenHocTH pOOIEHHS] MIIEKOMUTAIOUINX. 3apOAbIIIEBbIe JUCTKU(TacTpysLus). 3aKiagKa OpraHoB U
TKaHen u3 3apO/IbIIIEBbIX JIMCTKOB. B3aumnoe BIIUSIHUE yacten Pa3BHUBAIOIIETOCS
3apojplia(AMOpHOHAIbHAS MHAYKIUS). 3akjajka IUJlaHAa CTPOEHUS JKMBOTHOTO Kak pe3yibTar
MepapXUyYeCKUX B3aUMOJEUCTBUN TeHOB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE DPA3IUYHBIX (DAKTOPOB
OKpYXKaroIllenl Cpeibl.

Poct u pasButue xuBOoTHBIX. [locTomOpuonanbHbI mnepuofa. IlpsiMoe u HempsiMoe pas3BUTHE.
Pa3Butne ¢ meramopdo3oM y OECrO3BOHOYHBIX M IMO3BOHOUYHBIX JKUBOTHBIX. bHOJIOTHYECKOE 3HAaYEHHE
MPSIMOTO M HEMPSIMOTO PAa3BUTHUA, UX PAaCHpPOCTPaHEHHE B MIpUpoje. THIbI pocTa >XKUBOTHBIX. PaKTOPHI
pEerylsluMu pocTa KHUBOTHBIX M dYenoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHSL y JKUBOTHBIX U
yenoBeka. [leprosl onToreHesa yenoBeka. CTapeHue U cMepTh Kak OMOJIOTMYeCKUe MTPOLECCHI.

Pasmuoxkenne u paszButue pacteHuil. ['amerodputr u cnopodur. Meiio3 B KU3HECHHOM ITHKJIE
pactenuii. OOpa3zoBaHKe CTIOp B mpolecce Meio3a. ['amerorenes y pacrennii. OmioJ0OTBOPEHHUE U Pa3BUTHE
pacTUTENBHBIX OPraHu3MOB. J/[BOWHOE OIJIOMOTBOPEHHE IBETKOBBIX pacTeHmil. OOpa3oBaHHWE W Pa3BUTHE
CEMEHU.

MexaHu3Mbl peryysii OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JHNEMOHCTPALIUH:  Tlopmpemwvr: C. [I. Hasawun, X. Illneman. Tabauyer u cxemvl:
«Becemamusnoe pazmnooicenuen, «Tunvr 6ecnonozo pasmuodicenusny, «Pazmuoscenue xnamuoomonaowly,
«Pazmnoocenue s6enenviy, «Pasmmuooicenue eudpuoly, «Meiiozy, «Xpomocomwry, «I amemozcenesy,
«Cmpoenue stiyeknemku u cnepmamosouda», «OcHosHvle cmaouu oHmozenesay, «llpamoe u umenpsmoe
paszeumuey, «Pazeumue mavckozo ocyka», «Pazeumue capanuuy», «Pazeumue nsacywikuy, «/{eotinoe
onioo0omeopenue y yeemrkosvix pacmernuily, « Cmpoenue cemsan 0OHOOONbHLIX U O8YOONbHLIX PACMEHULLY,
«Kusnennwvi yuxn mopckou xanycmoly, «KuznenHvlti yuxkin mxay, «KuzHeHHull YUKI NanopomHuKay,
«Kusnennwvii yuxn cocnoiy. OSOPYJOBAHUE: ceéemogou MUKpockon;, MuKponpenapamul sSuyexkiemox u
cnepmamo3ou008;, mooens «L{uxn pazeumust nsa2yuKuy.

Jlabopamopuvie u npaxmuueckue padomvi: 1.Jlabopamopnas paboma «H3yuenue cmpoeHus
NOJI0BbIX KIeMOK HA 20moeblx Muxponpenapamaxy. 2. Ilpakmuyeckas paboma «Bviaenienue npusHaxos
cxoocmea  3apooviuteli NO360HOYHLIX dwcusomuvixy. 3. Jlabopamopuas paboma «CmpoeHue opeanos
DPA3MHOMNCEHUS BbICUUUX PACMEHU».

Tema 11. I'eneTnka - HayKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH OPraHHU3MOB (2 1)

Hctopust cTaHOBIEHHS W pa3BUTHs TeHETUKH Kak Hayku. PabGotel I'Mengens, I'.Jle ®Ppu3a,
T.Moprana. Ponb oredecTBeHHbIX Yu€HBIX B pa3BuTuM reHetuku. Pab6otst H. K. Kosmernosa, H. U.
Baswuinona, A. H. benozepckoro, I'. /1. Kapneuenko, FO. A. ®unmunyenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATHSA U CHMBOJIBI. | OMOJOTMYHBIE XPOMOCOMBI, AJIJIEJIBHBIE T'EHBI,
albTEPHATUBHBIC MPU3HAKU, TOMUHAHTHBIN U PEIIECCUBHBINA MpPU3HAK, TOMO3UI0Ta, T€TEPO3Ur0oTa, YNUCTas
TUHMA, THOpuAbl, TeHoTun, Qenorun. OCHOBHBIE METOAbI TEHETHKH: THOPHIOJOTHYECKUl,
LIUTOJIOTUYECKU I, MOJIEKYIISIPHO-TE€HETUUECKHI.




HNEMOHCTPALIUN: Tlopmpemwi: I Menoens, 1. J[e @pusz, T. Mopean, H. K. Konvyos,H. U.
Basunos, A. H. benoszepckuii, I []. Kapneuenxo, FO. A. @ununyenxo, H. B. Tumogees-Pecosckuii. Tabauyst
u cxemvl: «Memoovi cenemuxuy, « Cxemuvl CKpewusanusy.

Jlabopamopuvie u npaxkmuyeckue pabomwi: Jlabopamopuas paboma «/[pozogura kax obvexm
2eHeMU4eCKUX UCCIe008AHULLY.

Tema 12. 3akoHoMepHOCTH HacieacTBeHHOCTH (10 4)

Mounorubpumnoe ckpemuBanue. [lepBwlii 3akoH MeHIeNns— 3aKOH eAMHOOOpa3us THOPHUIOB
nepporo mnokosieHus. IlpaBuno nomuHupoBaHuss. Bropoil 3akoH Menaens — 3aKOH paclICIICHUS
npu3HaKoB. [{uTosornueckre 0CHOBEI MOHOTHOPUIHOTO CKpelMBaHUs. [ UoTe3a YuCTOTHI raMeT.

Anamusupyromee ckpemuBanue. IIpoMmexyTouHbIi XapakTep HacienoBaHus. Pacmenenue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemmuBanue. TpeTwid 3akoH MeHaenss— 3aKOH HE3aBHCHMOTO HACJEIOBaHUS
npu3HakoB. [{uTonornueckre 0OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHUSI.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuermieHHOE HaclieIOBaHUE T'E€HOB,
HapyIIeHUE CUETICHUS MEXKTy TeHaMU. XPOMOCOMHasi TEOPHs HACJIEICTBEHHOCTH.

I'eneTnka mosia. XpoMOCOMHBIM MEXaHU3M OMPEEICHUS 10J1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
I'omorameTrHsIl U rereporaMeTHbld MOJI. ['eHeTHdeckas CTpyKTypa IOJOBBIX XpoMmocoM. HacnenoBanue
MPU3HAKOB, CIETUICHHBIX C TIOJIOM.

l'enotun kak menoctHas cucrema. llnedoTponusi—  MHOXXECTBEHHOE JICMCTBHE TEHA.
MHOKECTBEHHBIN ajuienu3M. B3anmoaeicTBue HeasIenbHbIX TI'eHOB. KOMIUIEMEHTapHOCTh. OIHCTAa3.
[Tomumepust.

['eneTnveckuit KOHTPOJIb PA3BUTHSI PACTEHUM, KUBOTHBIX M YEJIOBEKA, a TaKkKe (PU3NOJIOTHIECCKUX
MPOIIECCOB, MOBEACHUSI M KOTHUTUBHBIX (YHKIMU. [ eHeTHYeCKne MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBI
B3aUMOJICHCTBUS «XO3IMH — Tapa3uT» U «XO3IMH —MHUKPOOHOM». ['eHeTHUecKre acTeKThl KOHTPOJIS U
M3MEHEHHUS HACJIeICTBEHHOW NH(OpMalUK B IOKOJIEHUSIX KJIETOK U OpraHU3MOB.

JEMOHCTPALIUU: Tlopmpemwi: I'. Menoenw, T. Mopean. Tabauywt u cxemwl: «llepeswiii u émopotu
sakoHvl  Menoenay,«Tpemuii  3akon  Menodens»,  «Ananuzupyrowee  ckpewusanuey,«Henonnoe
oomunuposanuey, « CyenienHoe naciedosanue npusHaxkos y opozogunvly, «l enemuxa nona», «Kapuomun
uenogexkay,«Kapuomun  opozogunwry,  «Kapuomun — nmuywvly,  «MHodMcecmeenHbIll — aNNeIUIMY,
«Bszaumooeticmsue cenosy. OBOPY/JOBAHUE: moodenv 0nsi Odemoncmpayuu 3aKOHO8 eOUH000pasus.
2UbpUO008 Nepeoco NOKOJNEHUsI U PAcujenieHusi HNpUSHAaKo8, Mooelb OJisi OeMOHCMpayuu 3aKoHd
He3A8UCUMO20 HACNe008AHUS NPUSHAKOB, MOOelb Ol O0eMOHCMPAyulu CYenieHHo20 HACIe008aHUs
NPU3HAKOB, C8eMOBOL MUKPOCKON, MUuKponpenapam: «/Ipozoghunay.

Jlabopamopuvie u npaxmuueckue pabomul. 1. Ilpakmuueckas paboma «H3yueHue pe3yrbmamos
MOHO2UOPUOHO20 CcKpewusanusi y oOpozogunvin.2. Ilpakmuueckas paboma «H3yuenue pesynrbmamos
OUUOPUOHO2O CKPeWUBAHUS ) OPO30PUTLLY.

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH (6 1)

BzaumopneiictBue renotuna u cpensl npu dopmupoBanuu (eHotuna. M3MEeHUMBOCTh MPU3HAKOB.
KauecTBeHHbBIC U KOJIMYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIICICTBEHHASI U HACJIE/ICTBEHHASI.

Monudukanronnass u3MeH4YMBOCTb. Poiib  cpeasl B (GoOpMUPOBAaHHMU  MOJIU(DUKAIIMOHHOU
u3MeHunBOCTH. Hopma peakuuu mnpu3Haka. BapuanuonHblii psaq W BapuanuonHas kpuBas (B.
Noranncen).CoiicTBa MOAU(PUKAITIOHHON U3MEHUYUBOCTH.

l'enotunuueckas  u3MeHYMBOCTh.  CBOICTBA  IEHOTHIMYECKOM  M3MEHYMBOCTH.  Buabl
TeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTaIlMOHHASI.

KoMmOunatiBHass M3MEHYMBOCTh. MeHo3 ¥ TOJOBOM MpOIlecCC—OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTH. Ponb KOMOMHATMBHONW WM3MEHUMBOCTH B CO3JaHMHM TE€HETUYECKOTO pa3HooOpa3us B
MpeAeaxo HOro BUAA.

MyranroHHass U3MEHYMBOCTb. BUIbI MyTallMii: T€HHbIE, XPOMOCOMHbIE, F€eHOMHbIE. CIIOHTaHHbIE
WUHIYLIUPOBaHHbIE MyTalMM. SAepHble M LUTOIUIa3MaTthyeckue Myranuu. CoMaTH4YeCKMe M TOJIOBBIE
MyTaiuu. [[puurHbl BOSHUKHOBEHHS MyTalluii. MyTareHsl U UX BIUSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKHX pSAIOB B HacCleACTBeHHOW wu3MeHumBoctu (H. U.
BapuiioB). BHesiiepHas H3MEHYMBOCTh U HACIIEACTBEHHOCTD.

DONUTeHeTHKa U SMUTCeHOMHUKA, POJIb MUTCHETHUECKUX ()aKTOPOB B HACIEIOBAHUU U U3MEHUYUBOCTH
(EeHOTHIMUYECKUX MTPU3HAKOB Y OPTaHU3MOB.




JNEMOHCTPALIUN: Tlopmpemur: I'. /le @puz, B. Hoeanncen, H. U. Basunos. Tabauyvl u cxemol:
«Buowr  usmenuugocmuy, «Moouguxkayuonnas usmeHuusocmoy, «KomOuHamusHas usMeHuusoCmby,
«Metioz»,«Onnooomeopenuey, «l ' enemuueckue 3ab0nesanus uenosekay, « Buowl MYymMayuLy.
OBOPY][OBAHHUE: sicusvie u cepbapHvle 3K3eMNIAPbl KOMHAMHBIX PACMEHUl, PUCYHKU (homoepaghuu)
HCUBOMHBIX CPASTUYHBIMU BUOAMU USMEHYUBOCTIU.

Jlabopamopmnvie _u __npakmuueckue _pabomul:. 1. Jlabopamopuasa paboma «Hccredosanue
3aKOHOMepHOCmell MOOuuKayuonHou uzmenyueocmu. Ilocmpoenue 8apuayuoHHo20 psaoa U 6apUAYUOHHOT
kpusouy.2. [Ipakmuueckas paboma « Mymayuu y oOpo3oghunst (Ha 20mo8bix MUKPONPENnapamax)y.

Tema 14. I'eneTuka yesioBeka (3 4)

Kapuotun uenoBeka. MexayHapoaHasi MporpaMMa HCCIEIOBAaHHUS TE€HOMa YeJoBeKa. MeTobl
W3YYCHUS TCHETUKH 4YEJIOBEKA: TCHEAJIOTMYSCKUN, OJIM3HEIOBBIN, MTOTCHETUYCCKHUH, IOMYJISIIHOHHO-
CTATUCTUYECCKUU, MOJICKYISIpHO-TeHeTUuUecKnil. COBPEMEHHOE ONpeIeJICHUE T'eHOTHUIIA: TIOJIHO€ TEHOMHOE
CEKBCHHpPOBAHUE, TEHOTUIIMPOBaHUE, B TOM uucie ¢ mnomoulpto II[[P-ananu3a. HacnenctBenHbie
3a00seBaHusl 4yeloBeKa. [eHHbIE M XPOMOCOMHBIE OOJIE3HH dYellOBeKa. boJe3HW C HacleICTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HaUYeHNE MEAUITMHCKON TeHETHKN TPEIOTBPAIICHUHN U JICUCHUU Te€HETUYECKUX
3a0o0sieBaHMN YesloBeKa. Menuko-TeHeTuYeckoe KoHCyiabTHpoBaHue. CTBosioBble KieTku. [lonsTue
«TEHETUYECKOTO TPy3a». ODTHYECKHE AaCTEKThl HCCIIEJAOBaHUN B 0OJACTU PENAKTHPOBAHMS TEHOMAa U
CTBOJIOBBIX KJIETOK.

I'eneTnveckue (HakTOpbl TOBBIMICHHOW YYBCTBUTEIBHOCTH YeENOBEKa K (U3UYECKOMY U
XUMUYECKOMY 3arpsi3HCHHUIO OKpYXKalIIel cpeapl. [ eHeThdeckas NpeapacrlosioKeHHOCTh 4YelloBeKa K
MaTOJIOTUSIM.

JEMOHCTPALIUU: Tabauywr u cxemwvl: «Kapuomun uenosexkay», «Memoowvl uzyuenus ceHemuxu
yenosekay, «I enemuueckue 3a601e6aHUs YETOBEKAY.

Jlabopamopuvie u_npaxkmuueckue pabdomvi: IIpakmuueckas padboma «Cocmaénenue u aumanius
POOOCIOBHOUL.

Tema 15. Cesiexknust opranusmos (4 4)

JloMecTukanusi U celeKkuusa. 3apoXKJICHHUE CEJIeKUUH U aoMecTukanuu. Yuenue H.M.BaBumosa o
[lenTpax MpOUCXOXKAEHUS U MHOT000pa3usl KylIbTYpHBIX pacTeHuil. Poib cenmekuuu B cO3JaHUM COPTOB
pacTeHuil ¥ nmopo KUBOTHBIX. CopT, mopojaa, mramMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOU
m3menunBoctd H. . BaBusnosa, ero 3HaueHue Jyisi CENEKIIMOHHON PabOTHI.

Metozpl ceneknnoHHON paboThl. McKycCTBEHHBIH OTOOP: MAcCCOBBIM M WHIAMBUIYaIbHBINA. DTaIlbl
KOMOHMHAIIMOHHOM cenekuuu. McnpiTaHue mnpousBoauTeNed Mo NoToMcTBY. OTOOp MO TEHOTUIY C
MTOMOIIBIO OLIEHKH (PeHOTHUIa IIOTOMCTBA U OTOOP MO FeHOTHUITY ¢ momolIsio aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paloThl. PagwialiMOHHBIA M XUMHYECKHI
MyTareHe3 KakK HCTOYHHK MyTalui y KyJIbTYpHBIX (opm opranuzmoB. lcmnosip3oBaHHe TI'€HOMHOTO
penakTupoBaHusi U MeTo10B pekoMOnHaHTHBIX JIHK /U1 momydenus ucxoqHoro marepuana Ajis CENeKIHH.

[Tonyuenue nonurionoB. BuyrpuBuaosas rubpuau3zanus. ban3kopoIcTBEHHOE CKpEIIMBaHKEe, WIH
uHOpuuHT. HepoacTBeHHOE cKkpeluBaHue, Wi ayropuaur. ['erepo3uc u ero npudnssl. Mcnonb3oBanue
rerepo3uca B ceiekiuu. Otnanénnas rubpunuzanus. [Ipeogonenue Oecruioans MeXBUIOBBIX THOPHIOB.
JlocTrKeHHs CeNeKIUU PACTEHUN U )KUBOTHBIX.«3eTEHAs PEBOIOIHS.

CoxpaHeHre U U3yYeHHE TeHETUYECKHX PEeCypCOB KYJIbTYPHBIX PACTCHUH U MX ITUKUX POJWYEH AJist
CO3JaHMSI HOBBIX COPTOB U THOPHIOB CEIbCKOXO3SWCTBEHHBIX KyNnbTyp. M3yuenue, coxpaHeHue u
yIpaBJeHHE TeHETHYECKUMH PECypCaMH CEIbCKOXO3SMCTBEHHBIX W IMPOMBICIOBBIX JKHBOTHBIX B LIEJSAX
YIIYYILIEHHs CYILECTBYIOIIMX U CO3JaHUsl HOBBIX MOPOJ, JIMHUM U KPOCCOB, B TOM YHCII€ C MPUMEHEHUEM
COBPEMEHHBIX METOJ0B HAYUHBIX MUCCIIEIOBAHUM, MEPEIOBBIX UAEH U NEPCIIEKTUBHBIX TEXHOJIOTHI.

HEMOHCTPALIUU: Tlopmpemwvi: H. H. Basunos, U. B. Muuypun, I /[. Kapneuenxo, II. II.
Jlykvsanenxo, b. JI. Acmaypos, H. bopnoye, /1. K. bensaes. Tabnuyvt u cxemvl: «L{enmpbi npoucxodrcoenus u
MHO02000pa3us  KyIbmMypPHLIX — PACMEHUl», «3aKOH  20MONOSUHEeCKUX psAado8 6  HACIeOCMBEHHOU
usmeHuusocmuy, « Memoowt cenexyuuy, «Omoanéunasn cubpuouzayusny, «Mymazenesy.

Jlabopamopnvie _u__npaxmuueckue pabomvi: _I.Jlabopamopnas paboma «H3yuenue copmos
KYIbMYPHLIX PACMEHUN U NOPOO OOMAWHUX dHcusomubvixy.2. Jlabopamopuas paboma «H3yuenue memooos
cenekyuu pacmenutin.3. Ilpakmuueckas paboma «llpususka pacmenuti».4. Oxckypcua «OcHogHbie
Memoobl U OOCMUNCEHUs CeNeKYUuU PAcmeHuti U HCUBOMHBIX (HA CeNeKYUOHHYIO CMAHYUIO, NIAEMEHHYIO
Gepmy, copmoucnvblmamenbHulii Y4acmox, 8 meniuyHoe X03aiucmeo, 8 1adoopamopuro azpoyHusepcumema
UNU HAYYHORO YEHMPA)».




Tema 16. buorexnosiorusi u cuHTeTH4YecKas omostorus (4 1)

OOBeKTBl, HUCHOJNb3yeMble B  OHOTEXHOJOTHHM,—  KJICTOYHbIE M  TKAaHEBBIE  KYJIBTYpHI,
MUKPOOPraHMU3MbI; UX XapaKTepUCTHKa. TpaauuuoHHas OHOTEXHOJOTHS: XjeOomeyeHue, MOIydeHue
KHCJIOMOJIOYHBIX IPOAYKTOB, BUHOZAEINE. MukpoOuonorndeckuii cunte3. OOBEKTH MHUKPOOUOIOTHUECKUX
texHoJioruil. [[pou3BoicTBO Oesika, aMUHOKUCIIOT 1 BUTAMHHOB.

CoznlaHue TEXHOJOTMH U MHCTPYMEHTOB LEJIECHAIIPABICHHOTO W3MEHEHUS U KOHCTPYMPOBaHUS
T€HOMOB C LI€JIbI0 NIOJyYEHHUS! OPTaHU3MOB MUX KOMIIOHEHTOB, COJEPKALLMX HE BCTPEUAIOIIHUECS B IIPUPOJIE
OMOCHHTETHYECKHUE ITYTH.

Knerounas umwkeHepusi. MeToapl KyIbTyphl KJIETOK U TKaHEW PacTeHUH M KUBOTHBIX. KproOaHKH.
Comarnyeckas rHOpUIM3aMsi U COMAaTHYECKHH SMOpHorenes. Vcrmonp3oBaHWE TaIUIOWIIOB B CENEKIIMU
pactenuii. [lomyueHne MOHOKIOHANBHBIX aHTUTEN. Vcnonap30BaHNE MOHOKIIOHAJIBHBIX U MOJIMKJIOHAIBHBIX
aHTUTEN B MeOUIMHE. VICKycCTBEHHOE OIUIOAOTBOpEHHE. PEKOHCTpyKLMs SHLEKIETOK M KIOHUPOBaHUE
KUBOTHBIX. MeTo/1 TpaHCIUIAaHTAllMKM SAep KIETOK. TeXHOJIOTWH O03/0pOBJIEHUS, KyJIbTHUBHUPOBAHUSAN
MUKPOKJIOHAJIBHOTO PA3MHOYKEHUS CENIbCKOX03SIMCTBEHHBIX KYIbTYP.

XpOMOCOMHAsi W TEHHas WHKEHepusa. VICKyCCTBEHHBII CHHTE3r€Ha M KOHCTPYMpPOBAaHHUE
pekomOunanTHeix JIHK. Co3mannerpancreHHbIX Opranu3MoB. JJOCTHKEHUST U TIEPCIIEKTUBBI XPOMOCOMHOM
Y TEHHON MH)KEHEPHUU. DKOJIOTHYECKHE U ITHYECKHE MTPOOIIEMbl T€HHOW HHKEHEPUU.

Memununckue OmotexHosnoruu. Iloctrenomuas mudposas wmeaunuHa. [I[P-muarnoctuka.
MeTa0oOMHBIN aHaM3, TEHOLIGHTPUYECKUI aHajdu3 MpoTeoMa 4YelloBeKa JJs OLEHKHM COCTOSHHUS €ro
310poBbs. Mcnosb30BaHUE CTBOJIOBBIX KIIETOK. TapretHas tepamusi paka. 3D-OmounxeHepus mis
pa3paboTku (yHAAMEHTAIbHBIX OCHOB MEAWLMHCKUX TEXHOJIOTUM, CO3JaHMsl KOMIUJIEKCHBIX TKaHE!
COUETaHHEM TEXHOJIOTMH TpEXMepHOro OHONMPUHTHHra U ckaponauHra [Uisi pemeHus 3aaad
MEPCOHATM3UPOBAHHON MEIHUIIUHBI.

Coznlanue BEKTOPHBIX BAKIIMH C LIEJIbI0 0OecredeHns KOMOMHUPOBAHHON 3aIIMThI OT BO30yAUTENEH
OPBH, ycranoBieHHWE MOJEKYIAPHBIX MexaHH3MOB (yHKImoHupoBanus PHK-comepxammx Bupycos,
BBI3BIBAIOLINX 0CO0O0 OMacHbIe 3a001eBaHMsI YeIOBEKa U )KUBOTHBIX.

JEMOHCTPALIUN: Tabauyvt u cxemvl: «Hcnonvzosanue MuKpoopeaHusmos 6 NpPOMbIULIEHHOM
npouzgoocmeey, «Knemounas unscenepusny, «l ennas unocenepusy.

Jlabopamopusie u npaxmuueckue pabomwi: 1. Jlabopamopnas paboma «H3yuenue 00vekmos
ouomexnonozuuy. 2. Ilpakmuueckas paboma «llonyyeHue MONOYHOKUCTBLIX NPOOYKMOB». 3. DKCKypCus
«buomexnonocus — eadxcHeliuas npousBOOUMENbHA CULA COBPEMEHHOCmU (Ha Ouomexuonocuyeckoe
npouU3800CMB0) ».

11 KITACC (102 4, 3 HUX 8 4 - pe3epBHOE BpeMs)

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIMOHHBIX MPeACTABJIeHUH B OMoJ10ruu (4 4)

OpomonnonHas teopus Y. /lapsuna. [Ipeanoceuikn BOSHUKHOBEHH JapBUHU3MA. JKU3Hb U Hay4Has
nesrenbHocTh Y. [lapBuHa.

JIBrokyie cuibl 3BositouuMd BUJIOB 1o Y.JlapBHHY (BBICOKash HHTEHCUBHOCTb Pa3MHOXKCHMS
OpPraHu3MOB, HaCJI€JICTBEHHAs! U3MEHUMBOCTh, O0ph0a 3a CYILIECTBOBAHUE, €CTECTBEHHBIN M MCKYCCTBEHHBIN
0TOO0D).

Odopmiienne cunrernyeckoid Tteopuu 3Bosmouuu (CTDI). HelfTpanbHas Teopus 3BOJIIOLUU.
CoBpeMeHHas 3BOJIIOLMOHHAs OWOJIOTHs. 3Hau€HHE 3BOJIIOLMOHHON Teopuu B (POPMUPOBAHMM HAYyYHOU
KapTUHBI MUDA.

HEMOHCTPALIUU: TTopmpemur: Apucmomens, K. Jlunnei, K. b. Jlanwapk, 3.7K.Cenm-Hnep, 7K.
Kweve, Y. Napsun, C. C. Yemeepuxos, U. U. [lImanveayzen, [owc. Xonoeun, /]. K. benses. Tabauys
ucxemvl: «Cucmema sncusoti npupoowt (no K. Jlunnero)y, «Jlecmnuya srcusvix cywecme (no Jlamapky)y,
«Mexanuzm ¢hopmuposanusa npucnocobrenutl y pacmenutl u dxcugomuuvix (no Jlamapxy)», «Kapma-cxema
mapwpyma nymewecmeusi 4. Japsuna», «Haxooku Y. [apseunay, «Popmul 60pbbbl 3a cywjecmeosanuey,
«llopoowl eonybeuy, «Mnozoobpaszue Kynomypnvix ¢opm xanycmory, «Ilopoovbl 0oMauwiHUX HCUBOMHBIXY,
«Cxema obpazosanus nosvix 6udos (no Y. Jlapeuny)y, «Cxema cooOmHOWEHUS OBUICYUUX CUTL IEOTIOYULY,
«OcHOBHbIE NONOJICEHUS CUHMEMUYECKOU MEeoPUl 3601H0UUUY.

Tema 2. Mukpo3Bosonus u eé pe3yabrarsl (14 4)

[Tomymsiuust Kak ayeMeHTapHas eIMHUIA 3BOIIOLIUHA. COBPEMEHHBIE METOBI OLIEHKU N€HETHUECKOTO
pasHOOOpa3usi U CTPYKTYypbl momynsuuil. lV3meHenue reHO(OHAA MOMYNISAIUM KaK 3JIEMEHTapHOe
HBOJIIOIIMOHHOE sIBJIEHUE. 3aKOH reHeTnyeckoro paBHoBecus /x. Xapau, B. BaiinGepra.



OneMeHTapHbie (aKTOPHI (IBMKYILIUE CHIIBI) BOJIONMH. MyTtanmonnslil mponecc. KomOunatusHas
U3MEHUYUBOCTb. Jlpeiid reHoB—cCiydaliHbie HEHANpaBICHHBIC U3MEHEHUS YacTOT ajljIeNiell B MOIYJISIIHSIX.
Oddexr ocHoBarens. DPpdexT OyThUIOUHOTO TopibiKa. CHIKEHHE TEeHETHYECKOTO pa3HOO0Opaswus:
npuunHbl 1 cineactsus JIlpossienune adpdexra apeiida reHoB B OONBIIMX M MaIbIX TOMYJISAIHIX. MUTrpammu.
W3omsums nonynauuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMoorndeckas (penpo yKTUBHAs).

EcrecTBennslii or6op— Hampasisomuil (akrtop sBostonuu. POpPMBI  €CTECTBEHHOTO OTOOpa:
JBIDKYIIUH, CTaOMIM3UPYIONINH, paspbiBatonmii (au3pynTuBHBIN). [lomoBoii oTGop. Bo3HukHOBEHHE U
HBOJTIOIHUS COIIMATIBLHOTO MMOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh  OPraHM3MOB  KaK  pe3ylnbTaT  MHUKPOABOJIONMH.  BO3HUKHOBEHHE
PUCTIOCOONCHNH Yy OpraHu3MoB. Apomopdossl W wuauoagantanuu. llpumepsl mnpucnocoOneHuit y
Opranu3MoB: Mop(oJoruueckue, GU3NOJOTHIECKre, ONOXUMHUUECKUE, TIoBeAeHYeckne. OTHOCUTENbHOCTh
MIPUCTIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykTypa. BugooOpa3oBanue kak pe3ylibTaT MUKpPOIBOONUH. V30msiums—
KJIFOUEBOM (baktop BH1I000pa3oBaHMsI. [Tytu u CIocoObI BH1000pa30BaHMUS:
ajutonarpudeckoe(reorpaduyueckoe), CHUMIIaTPUYECKOE (’K0JIOTHYECKOE), «MTHOBEHHO €
(momumutonan3anust, rudpuanzanus). JJIMTenbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexann3mbl GopMHUpOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BoMOIIMOHHON OMOJIOTHU B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHHsS OHMOpa3zHOOOpaswus.
MUKpPOABOJIONHST ¥ KOIBOJIOIUS MTAPa3UTOB M MX X035€B. MexaHUu3Mbl (hOPMUPOBAHUS YCTOWYHBOCTH K
AHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEl.

JEMOHCTPALIUHU: Tlopmpemuwr: C. C. Yemsepuxos, 3. Matip. Tabauywt ucxemvi: « Mymayuonnas
usmenuusocmuvy, «llonynayuonnas cmpykmypa euoa», «Cxema nposenenus 3axkona Xapou—Baiinbepeay,
«/leudccywue  cunel  2eomoyuuy, «IKono2uveckas — UOAAYUA ~ NONVIAYULL  CE8AHCKOU  ¢hopenuy,
«leoepagpuueckasn usonayus MUCmMEeHHUYbL CUOUPCKOLL U TUCTN8EHHUYbL 0aypCKOUy, «[lonynayuonnsle 80Hbl
yycneHHocmu XuwHukoe u ocepmey,«Cxema oeticmeusi ecmecmeeHno2o omoopa», «Popmsi 60pvbbL 30
cywecmeoganuey, «HMnoycmpuanousiti menanusm», «Kugvie uckonaemviey, «llokposumenscmeeHHast
oKkpacka ccusomuuixy, «lIpedynpexcoarowas oxpacka i cueomuulxy, «Dusuonocuueckue aoanmayuuy,
«IIpucnocobnennocms opeanusmos u eé omuocumenvHocmovy, «Kpumepuu euoay, «Buovi-06otHuKUY,
«Cmpyxkmypa suoa 8 npupooey, «Cnocobwl udooopazosanusny, «I eoepaguueckoe 6udooopasosarue mpéx
8U008 JIaHObLULEl), «IKoNI02UYecKoe 6U000bpazosanue 6ud08 cunuyy, «llonunioudvl pacmenuiiy,
«Kanycmno-peoeunwiii euopuo». ObOPY[OBAHUE: zepbapuu pacmenuil; KoI1eKyuu HACEKOMbLX, Uydend
nmuy u 36epeti ¢ NpUMepamu paziudHblX NPUCROCOOIEHULL, Yyyela NMuY U 36epeli pasHblx uoos, cepbapuu
pacmeHnutl OIUZKUX U008, 0OPA308ABUUXCSL PASTUYHBIMU CNOCODAMU.

Jlabopamopuvie u npakmuueckue pabomul: 1. Jlabopamopnasa paboma «Bviasnenue uzmenuusocmu
y ocobeti 00no20 suoday.2. Jlabopamopuas paboma «llpucnocobienus opeanuzmos uux OMHOCUMENbHAS
yenecoobpasnocmoy.3. Jlabopamopuas paboma «CpasHernue 81008 no MOPGHOI02ULeCKOMY KPUMEPUIo».

Tema 3. Makpo3Bosonus u eé pe3yabrarsl (6 1)

Metonpl u3yueHuss MakposBoyionMH. [lameoHToNOrMYeckre METOAbl H3YYCHHS! IBOJIOIHH.
[Tepexonubie Gopmbl U GUITOTCHETUYECKUE PSIBI OPTaHHU3MOB.

buoreorpaduueckue metonasl usydenus sBoironuu. CpaBHeHue ¢Guiopbl U (ayHbl MAaTEpPUKOB H
octpoBoB. bruoreorpaduyeckue obnactu 3eminu. Bunbi-oHIEMUKN U PETUKTHL.

DOMOpHUOJIOTHYECKHE U CPAaBHUTEIBHO-MOPQPOIOTUYECKUE  METOAbl  HM3y4YCHHs]  SBOJIOIUH.
'eneTnyeckue MeXaHU3MBbl SBOJIOIMM OHTOI€HE3a U TOSIBICHUS  SBOJIOIHOHHBIX  HOBIIECTB.
l'oMonornuHple W aHAJIOTUYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3MBL.  MOIEKYISIpHO-
reHeTH4ecKue, OMOXUMUYECKHe U MaTeMaTHYeCKUe METOJIbl M3YYeHMs HBOJIOLHUH. [ 'OMOJIOTHYHbBIE T'€HBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUIIOT€HETUYECKUX J1EPEBHEB.

XpPOMOCOMHBIE MyTaIMH U BOJIOLHSI T€HOMOB.

OOmue 3akoHOMepHOCTH (mpaBuia) sBojtonuu. IlpuHnun cmensl ¢yHkuuil. HeoOpatumocTts
HBOJIIOLUH. AanTHBHas paauanys. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLHH.

HEMOHCTPALIUU: Ilopmpemui: K. M. bsp, A. O. Koeanescxuui, @. Mwnnep, O. [exxens.
Tabnuyer u cxemvl: «Puiocenemudeckuti pso aowaouy, «Apxeonmepuxcy, «36epo3ybvie sAujepvly,
«Cmezoyeghanvry, «Punuogpumory, «Cemennvie nanopomuuxuy, «buozeocpaguueckue 30HbL 3emauy,
«/peiigh konmunenmosy, «Penuxmory, «Hauanenvlie cmaouu MOPUOHATILHO2O pA3BUMUSL NO360HOYHBIX
AHCUBOMHBIXY, «l OMONO2UUHbIE U aHalo2UYHble OpeaHbly, «Pyoumenmoly, «Amasuzmoly, «Xpomocommvie
Habopul yenoseka u wumnauzey, «lnasnvie nanpaenenus 26onoyuuy, «Odwue 3aKOHOMepHOCMU




ssonoyuuy. OBOPYJIOBAHUE: xoanekyuu, eepoapuu, Myasidicu UCKONAEMbIX OCMAMKO8 Op2aHU3IMO8;
MYTAACYU 2OMONOSUUHBIX, AHATLOSUUHBIX, DYOUMEHMAPHBIX OP2AHO8 U AMABUIMO8E, KOJIEKYUU HACEKOMDbILX.

Tema 4. [Ipoucxo:xaenue u pa3BuTHe ;ku3uu Ha 3emuie (15 u)

Hayunble TUMoTe3bpl MPOUCXOXKICHHUS >KM3HM Ha 3emuie. AOMOTEHe3 M maHcrnepMmus. JloHaydHbIe
IIPEJICTABICHUSI O 3apPOXKACHUU KU3HU (KpealMoHU3M). ['UIoTe3a NoCTOSIHHOTO CaMO3apOKACHUS JKU3HU U
e€ omposepxkeHue omnbiTamu @. Penau, JI. Cnamnanuanu,Jl. Ilacrepa. IlpoucxoxzaeHue XKU3HU H
acTpOOHOJIOTHSL.

OcHoBHbIE 3Talbl HEOpraHudeckod sBomtouuu. IlnanerapHas(reonorudeckas) HBOJIIOLHUAL.
Xumuyeckasi 3BONIONMS. AOHUOTEHHBIN CHHTE3 OpPraHUYECKHUX BELIECTB U3 HeopraHnyeckux. OmnbIT
C.Munnepa u I'.FOpu. ObpazoBanue nomumepo u3 MoHomepoB. KoanepBarnas runore3a A.M.Onapuna,
rUIoTe3a nepBu4Horo OynpoHa J[x. Xongeina, renernaeckas rumnote3a I'. Mémnepa. Pubosumsl (T.Yek) u
runote3a «mupa PHK» Y .I'unbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHUE MMPOTOKIIETKH.

Uctopus 3emnn u Meronpl e€ n3ydenus. Mckonaemble opranndeckue octaTku. ['eoxpoHosorus neé
Meroabl. OTHOcHUTENIbHAasT M aOCOJIOTHAs TEeOXpPOHOJIOTHS. ['€oXpoHONOorvueckas IIKana: 30HbI, 3pbl,
MIEPHUO/IbI, ATIOXH.

HavanpHbie sTansl oprannyeckoil sBostonuu. [losiBieHrne u 3BONIONUS MEPBHIX KIETOK. DBOJIOLUS
MeTrabonu3ma. Bo3HukHOBeHHME NepBbIX dKOcUCTeM. CoBpeMEHHblE MUKpPOOHBIE OMOIUIEHKM KakK aHaJjorT
nepBbIX Ha 3emie coobmecTB. CTpoMaTtoauTsl. [IpokaproOTHI M 9YKapHUOTHI.

[Ipoucxoxnenue dykapuoT (cuMOMOreHe3). OBOJIOIHOHHOE  IMPOUCXOXKIEHHE  BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HHKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHu3MOB.

OcHOBHBIE 3Tambl 3BOJIONUHU BbICHIMX pacTeHuid. OcHOBHbIE apomopo3bl pacTeHuid. Boixop
pactrenuidi Ha cymy. [losiBlIeHHE CIOPOBBIX PACTEHHl W 3aBOE€BAHME MMM Cylmid. CEMEHHbIE PACTCHUS.
[IpoucxoxaeHne HBETKOBBIX.

OcCHOBHBIE ATambl HBOJIIOLUU KUBOTHOTO MHpa. OcHOBHBIE apoMop(]o3bl KMBOTHBIX. BeHpackas
(dayna. KemOpuiickuii B3phIB—TIOSIBIICHHE COBPEMEHHBIX THUIOB. IlepBbie XOpAOBHIE >KMBOTHBIE. JKU3HB
BBOJIC. OBOJIOIMSA TMO3BOHOYHBIX. [Ipomcxoxaenne amdubuii wu pentuamit. I[Ipoucxoxaenue
MiekonuTamux u nral. [lpuHmmn kmodyeBoro apomopgdosza. OcBoeHue O€ClO3BOHOYHBIMU U
[T03BOHOYHBIMH )KMBOTHBIMH CYIIU.

Pa3zBuTne xu3HM Ha 3emile MO 3paM M MEPUOJAM: apXed, MNpPOTEepO30i, MarIeo30M, ME3030M,
KaiiHO30HM. OOmmias XapakTepucTHKa KJIMMara M TeoJlorThdeckux ImpoueccoB. [losBieHne u pacuBer
XapaKTEepPHBIX OPTaHU3MOB. YTJeo0Opa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha T'a30BbIi cOCTaB aTMOC(hephl.

MaccoBble BRIMUPaHHS— HSKOJIOTMYECKUE KPU3HCHl Ipouuioro. [IpuyuHbl U ClIeICTBUS MacCOBBIX
BbIMHpaHui. COBpEMEHHBIH OSKOJOTHUECKHH KpH3HUC, ero ocobOeHHocTH. [IpoOiiema coxpaHeHUs
Oropa3zHooOpa3us Ha 3emie.

CoBpemenHas cuctema opranudeckoro mupa. [lpunnumne knaccudukanum oprann3mMoB. OCHOBHbIE
CUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JEMOHCTPALIUU: Tlopmpemovi: @. Peou, JI. Cnannanyanu, JI. Ilacmep, U. U. Meunukos, A. U.
Onapun, /. Xonoeiin, I. Ménnep, C.Munnep, I'. IOpu. Tabnuywvr u cxemor: «Cxema onvima @. Peouy,
«Cxema onvima JI. Ilacmepa no usyuenuro camosapoosicoenus sxscusuuy, «Cxema onvima C. Munnepa, I
Opu», «Omanvr neopeanuueckou s6onoyuuy, «l'eoxpononrocuueckas wxanra», «Hauanvnole smanvi
opeanuueckou 3gontoyuuy, «Cxema obpasosanus sykapuom nymém cumoéuoeeneszar, «Cucmema Hcugou
npupoowvly, «Cmpoenue eupyca», «Apomopgosvl pacmenuti», «Punuogumoery, «OOoHoKIemoyHbvle
godopocauy, «Mnoecokiemounvie 6odopociuy, «Mxuy, «llanopomuuxuy, «lonocemennvle pacmeHusny,
«Opeanvl yeemrosvix pacmenuily, «Cxema pazeumus HCUBOMHO20 MUpay, «Apomopgosvl dHcusommuvixy,
«llpocmetivuer,  «Kuweunononocmuuley, «lInockue  uepeuy, «Ynenucmonoeuen,  «Poiovly,
«3emHo600HbIEY, «IIpecmbikatowuecay, «IImuyvly, «Mnexkonumarowuey, «Pazgumue dHcusHU 6 apxelicKol
aper, «Pazeumue dcuznu 6 npomepo3sotuckou spey, «Pazeumue scuznu 6 naneosoiickou spey, «Pazsumue
JHCUSHU 6 Me3030lcKou spey», «Pazeumue ocusnu 6 kaiinosouckou 3pe», «Cospemennas cucmema
opeanuueckozo mupa». OBOPYJJOBAHUE: cepboapuu pacmeHnuil pasiuuHulX 0moenos, KoileKyuu
HACEKOMbIX, BI1AJNCHbIE NPEnapamol HCUGOMHBIX, PAKOBUHbL MOJNIOCKOG, KOLIEKYUU USTOKONCUX, CKeembl
NO360HOYHBIX JHCUBOMHBIX, UYYenad NMUY U3 eepeli, KOLIeKYyuu OKAMeHelocmel, NOJe3HbIX UCKONAeMblX;
MYTAIACU OP2AHUYECKUX OCIAMKO8 OPSAHUIMOE.

Jlabopamopnvie u  npakmuyeckue pabomwl: 1. Bupmyanvnaa aabopamopnas — paboma
«Mooenuposanue onvimos Munnepa—IOpu no uzyuenuio abuo2eHHo20 CuHmesa Op2aHU4ecKux coOeOuHeHull



8 nepeuynol ammocgeper. 2. Jlabopamopuas paboma «H3yuenue u onucanue UCKONAEMbIX OCMAMKOS
opeenux opeanusmosy. 3. Ilpakmuueckas paboma «H3yuenue ocobenHocmeti CmpoeHus. pacmeHull pazHoix
omoenogy. 4. Ilpakmuueckas paboma «H3yuenue ocobenHocmeri CmpoeHus NO360HOUYHBIX HCUBOTNHBIXY.

Tema 5. [Ipoucxoxnenue yesoBeka— anrponoreres (10 4)

Pa3nensl u 3agaun aHTpOonoaoruu. Meroabl aHTPOIIOJIOT HH.

CraHOBJI€HHE NPEJCTaBICHUNH O IPOUCXOXKIECHUU 4eJIoBeKa. PenurnosHble  BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxonacTBOo 4YenmoBeka € JKMBOTHBIMHU. CHCTEMAaTH4YeCKOE IIOJIOKEHUE uvenoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C JKUBOTHBIMH: CPaBHHUTEIBHO-MOP(HOJIOTHYECKHE, SMOPHOJIOTHUECKHe, (hU3M0IIoro-
OnoxuMu4eckue, moBeaeHUecKrue. OTINYHMSA YeloBEeKa OT JKUBOTHBIX. [IpIMOXOXKIEHHWE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE r0JIOBHOIO MO3ra U BTOPO CUTHAIbHON CUCTEMBI.

JBmwxkynie cwibl  ((pakTopsl) aHTpOIOreHe3a: OuoJjormyeckue, couuanbHeie. COOTHOIIEHHE
OMOJIOTUUECKHUX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTa MU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00e3bsHbI (IPOKOHCYJIbI) U paHHUE
MOHTU/IBl — OOIIKE MPEIKH YeTI0OBEKOOOpa3HbIX 00€3bsiH U JIt0JIel. ABCTPAIONUTEKH — JBYHOTHE IIPEIKU
moned. YernoBeKk yMenblil, NEpBbIE HM3TOTOBICHUS OPYAMHM Tpyna. UemoBeK NPSIMOXOMAIIMM M IEpPBBINA
BBIXOJ JitoJiell 3a mpenensl Adpuku. YenoBek reWaenbOeprckuil — oOMIMH IPEIoK HeaHAEePTalIbCKOTO
YelloBeKa W 4eJoBeKa pa3ymMHoro. YenoBek HeEaHJEPTaIbCKUM KakK BHJ JIOAEH XOJOJHOTO KJIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOIO THIA, IEHUCOBCKHMM 4denoBeK. OCBOEHHE KOHTHHEHTOB 3a IpeaeIaMu
Adpuxu. [Taneoreneruka u najeoreHOMHKA.

DBOJIIOIMS COBPEMEHHOTO YesloBeka. EcTecTBeHHBIN 0TOOP B MOMYIIAUAX YenoBeka. MyTalnmoHHbIN
nporecc u nosuMmopdusm. [lomynsimonHsie BOJHBI, Apeld TeHoB, murpaius u«dPQGEeKT OCHOBATEIS»
BIIOMYJISIIIUSIX COBPEMEHHOTO YETIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bompmme pacel: eBporeouHas (€Bpasuiickas), aBCTpaso-
HerpousHas (dKBaTOpHaIbHAs),MOHIOJIOUIHAs (a3MaTCKO-aMEpUKaHCKas). Bpemss um myTu pacceneHus
4yelnoBeka 1Mo IuiaHere. EAuMHCTBO 4denoBedeckux pac. HaydHas HECOCTOSTENBHOCTH pacu3Ma.
[IpucrnocoOaeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHSAM OKpYKalomed cpenbl. Brnusame reorpaduueckoit
cpenbl U Aperida reHoB Ha MOPQOJIOTHIO ¥ PU3HOJIOTHIO YETIOBEKA.

MexauciuIInHapable METOIbIl B (u3UUecKor (OHMOJIOTrHYECKOM )aHTPOTIOJIOTHH. DBOJIIOIMOHHAS
AQHTPOIOJIOTUA U MMAJIEOAHTPOIIOJIOTUS YEIOBEUECKUX MOMYIJIALMi. brocomnuanbable HecaeqoBaHusl IPUPOIbI
yenoBeka. VccnenoBanue KOBOMIOIUYA OMOJIOTUYECKOTO U COLIMAILHOTO B YEJIOBEKE.

JHEMOHCTPALIUA: Tlopmpemwir: Y. Hapeuwn, JI. Jluxu, A. A. Poeunckut, M. M. ['epacumos.
Tabnuywr ucxemvr: «Memoovl anmpononoeuuy, «lonoenoii Mmo3ze uenogexkay, «Yenogsekoobpasnvie
obe3vanvly, «Ckerem uenogexa u ckeiem wumnause», «Pyoumenmol u amasuzmoly, «/leudicyujue cuuvl
anmponozenezay, «I8010YUOHHOe Opeso yenosekay, «Aecmpanronumery, «Uenosex ymenviiiy, «Henosex
npamMoxooswuily, «Jenucoseckuti  uenosex» «Heanoepmanvyvly, «Kpomanvouyviy,«llpedku uenogexay,
«Omanvl  380m0yuU  yenoseka», «Pacet uenosexa». OBOPYJ/[OBAHUE: mynsaocu okameHnenocmell,
npeomMemos MamepuaibHoOU Kylbmypbl HPeOKo8 uelosekd, penpooykyuu (gpomoepaguu)kxapmun c
Mugonocuveckumu U OUOIEUCKUMU  CIONCEMAMU NPOUCXONCOCHUSL YenoseKka, gomoepaghuu HAXOOOK
UCKONAaeMblX OCMAamKo8 YeloseKd, CKellem YelogeKd, MoOelb depena 4enogeka U uepena WUMNAH3e;
MOOenb KUCTU Yel08eKa U KUCMU WUMNAH3e, MOOelU mopca npedKos 4eloseKd.

Jlabopamopuvie u npakmuueckue pabomoi: 1. Jlabopamopuas paboma «H3yuenue ocobennocmeti
CMpoeHUs cKellema YeloseKkd, CA3AHHLIX C npamoxoxcoeHuemy. 2. Ilpaxmuueckas paboma «H3yuenue
9KOJIO2UYEeCKUX a0anmayuii 4ei08exay.

Tema 6. IKx0/10rusi — HAYKa 0 B3aHMOOTHOLICHHUSIX OPTAaHU3MOB M HAIOPraHU3MEHHBIX CHCTEM
¢ OKpyxkawuieii cpenoii (3 1)

3apoxaeHue u pasButue skosiorud B Tpynax A. ['ymbonbara,K . @. Pynase, H. A. CeBepuosa, .
I'exkens, A. Tencnu, B. H. Cykau€Ba. Pa3nensl u 3agaun sxosnoruu. CBsi3b 9KOJIOTHU € APYTUMHU HayKaMH.

Metoapl skosoruu. [losneBble HaOmoaeHHA. OKCHEPUMEHTHl B HKOJOTHM: TPUPOAHBIE U
nabopaTopHble. MojenupoBanue B 3KOJOTMH. MOHHUTOPUHT OKpYXKAIOLIEH Cpeapl: JIOKAIbHBIMH,
PErMOHABHBIN U TTI00aTbHBIN.

3HaueHUe SKOJOTMYECKHX 3HAHUM JUIsl 4eloBEKa. ODKOJIOTMYECKOE MHPOBO33PEHHE KaK OCHOBA
CBsA3€M denoBedyecTBa C MNpUpoAod. DPOpMUPOBAHME DSKOJOTMYECKOM KyIbTYpPhl M 3KOJOTHYECKON
IPaMOTHOCTH HACEJIEHUS.




HEMOHCTPALIUU: Tlopmpemuvr: A. ['ymbonvom, K. @. Pymwe, H A. Cesepyos, O. [exxenw,
A.Tencnu, B. H. Cykaués. Tabnuyvt u cxemvl: «Pazdenvt sxonocuu», «Memoowl skonoeuuy, «Cxema
MOHUMOPUH2A OKPYIHCAIOwel cpeosly.

Jlabopamopnvie _u _npakmuueckue pabomul. Jlabopamopuas paboma «H3yuenue Mmemooos
9KOJI02UYECKUX UCCTEO08AHUY.

Tema 7. Opranusmsl u cpeaa oouranus (9 4)

Okonorndyeckue (akTopsl M 3aKOHOMEPHOCTH HX JeicTBuA. Kiaccupukamust 5KOIOTHYECKHX
¢dakTopoB: a0MOTHUYECKHE, OHOTHYECKHE, aHTpomnoreHHsle. OOmMe 3aKOHOMEPHOCTH  ACHUCTBUS
skosorndeckux ¢aktopoB. IlpaBmno wmuammyma (K.Impenrems, FO. Jlubux). ToiepaHTHOCTb.
OBpHOMOHTHBIEC M CTCHOOMOHTHBIE OPTaHNU3MBI.

AbuoTtnueckue ¢aktopsl. CBerT Kak »dKosormdeckuii ¢axrtop. JlelicTBHE pasHBIX Y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE I'PYIIbl PACTEHUN M JKUBOTHBIX [0 OTHOUIEHHIO K
ceery. CurHanbHast pojb cBeta. DOTONEepHOIU3M.

Temnepatypa kak oskosiormueckuid  ¢akrop. JlelicTBue TemmepaTypsl Ha  OpPraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skonornyeckuil Qaxtop. [IpucnocoOnenust pacTeHuil K MOIJIEP/KaHUIO BOJHOTO
Oananca. Knaccudukarusi pacTeHuid o OTHOIIEHUIO K Bojie. [IpucnocoOneHust )KUBOTHBIX K U3MEHEHHIO
BOJTHOTO PEXHMa.

Cpenpl  oOuTaHusT OPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIHas, IOYBEHHas, TIyOMHHAas
MOANOYBEHHAsI, BHyTpHOpraHn3MeHHasi. OU3NKO-XUMUYECKHEe OCOOEHHOCTU cpell OOUTaHUS OPTaHU3MOB.
[IpucnocobaeHunst OpraHu3MoB K KU3HU B Pa3HbIX cpeaax.

buonornueckne putmbl. BHemHne u BHyTpeHHHE pUTMBL. CyTOYHBIE W TOJUYHBIC PUTMBI.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUMN KU3HU.

XKuzuennsie popmbl opranu3moB. [lonstue o xusHeHHoi dopme. JKusHeHHbIE (POPMBI PACTEHMIA:
JiepeBbsl, KYCTapHHUKH, KYCTApPHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHE TpaBbl. KHU3HEHHbIE (QOPMBI
YKUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue dakropbl. Buapl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIWS, XWIIHUYECTBO,
cuM6buo3 wuero Qopmel. IlapasuTusm, koomepamms, MYTyajlu3M, KOMMEHCAJIW3M (KBapTHUPAHTCTRBO,
HaxyieOHnuecTBo). Herpoduueckue B3aumoaelicTBus (Tonuveckue, hopudeckue, Gpadbpudeckue). 3HaueHUE
OMOTHYECKMX B3aMMOJEHCTBUN [UIsI CYIIECTBOBaHMS OpPraHU3MOB B cpefe oOutanus. [lpuHnun
KOHKYPEHTHOTO UCKJIIOUECHHUS.

JHNEMOHCTPALIUN: Tabauyvr ucxemvl: «Ikonoeuneckue Gaxmopoly, «Ceemosoii cnekmpy,
«DKonozuueckue 2pynnvl  HCUBOMHLIX NO OMHOWEHUIO K ceemyy, «leniokpoguvie JHCUBOMHbBIEY,
«XonooHokposHvie owcusomuvley, «Qusuonocuveckue adanmayuu dcueomuuvlxy, «Cpedvl obumanus
opeanuzmosy, «buonocuueckue pummory, «Kuznennvie gopmsr pacmenuiin, «Kusnennvlie gopmol
HCUBOMHBIXY, «DKOCUCmeMA WUPOKONUCINBEHHO20 Jlecay, «IKocucmema Xxeouno2o naecay, «Llenu
NUMAaHusy, «XuwHuuecmeaoy, «Ilapazumusmy, «Konkypenyusy, «Cumbuosy,
«Kommencanuzm». ObOPY/[OBAHUE: 2epbapuu pacmenuti u H#CUBOMHbIX, NPUCNOCOOIEHHbIX K GIUAHUIO
PA3TUYHBIX IKOJIO2UYECKUX (aKmopos, 2epbapuu ce8emontodUussix, meHenoOUblX U MeHe8bIHOCIUBHIX
pacmenuti;, ceemonoOugvle, MmMeHenoUusble U MEHEeGbIHOCIUBble KOMHAMHbIE DACMeHUs, 2epoapuu U
KOJLLeKYUU MenyiontoOuUsslX, 3UMOCMOUKUX, MOPO30YCMOUYUBLIX pPACMeEHUl, yyuyeld nmuy u 36epell;
2epbapuu pacmeHutl, OMHOCAWUXC K 2uepodumam, kcepogumam, me3ogpumam, KOMHAMHbIE PACMEHUs
OQHHBIX 2PYNN, KOJIEKYUU HCUBOMHBIX, OOUMAIOWUX 8 PA3HBIX CPedax, 2epoapuu u KOJLIeKyuu pacmeHutl u
HCUBOMHBIX, 00NA0AIOUUX YepmaMy NPUCNOCOONEHHOCU K CE30HHbIM UBMEHEHUSM YCI08ULL HCUSHU,
2epbapuu u KOMIeKYuu pacmenuti U HCUBOMHLIX PA3IUUHBIX HCUSHEHHBIX (DOPM; KOJIEKYUU IHCUBOMHDIX,
YUacmeyowux 8 paziuiHblX OUOMULECKUX 83AUMOOCLICTNBUSIX.

Jlabopamopmuvie _u  npaxmuueckue pabomwi: 1. Jlabopamopuas paboma  «Bwisenrenue
NPUCNOCOONIeHUU Op2anu3MO8 K eIusHUI0 ceemay. 2. Jlabopamopunas paboma «Bwisenenue npucnocoobnenuii
OpeaHu3Mo8 K enuanuio memnepamypviy. 3. Jlabopamopnas paboma «Anamomuueckue o0cobeHHOCMU
pacmeHuil U3 pazHvlx Mecm OOUMaHusLy.

Tema 8. JkoJ10rusA BUAOB M nomyassumii (9 1)

DKOJOTHYECKHE XapaKTepUCTHKU momymsuuu. [lomynsius kak Owonorudeckas cucrema. Poib
HEOJHOPOJAHOCTH cpenbl, (U3NYECKUX OaphepoB M OCOOCHHOCTEH OHOJOTMH BUIOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphI Monyassuuid. OCHOBHBIE MOKA3aTeNIN MOMYJSALMH: YACIEHHOCTbD, IIJIOTHOCTb,
BO3PACTHAS U MOJIOBasi CTPYKTYpa, POKAa€MOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTPALIUSL.




DKoJoruueckasi CTpykrypa nonyasuuu. OneHka YuCcaeHHOCTH MOMYISIMY. J{luHaMuKa nonyasuuu u
e€ perymsauus. buornueckuili nmoreHuuan nonyasnuu. MozaenupoBaHuE NMUHAMMKU nonyisinuu. Kpusbie
pocTa UHMCIIEHHOCTH mnomnmyisiuu. KpuBble BbDKMBaHUS. Perymsuus 4YMCICHHOCTH NOMYJSLUNA: PpoOJib
(GakTOpOB, 3aBHCAIIMX M HE 3aBHCALUIMX OT IUIOTHOCTH. OKOJIOTUYECKHE CTpaTeruu BuaoB (r- uK-
CTpaTeru).

[Tonsitue 00 sKoyOTHUECKOH HuIIE BHAA. MectooOutanue. MHOrOMEpHasi MOJIENb 3KOJIOTUYECKOM
Huid J[x. Y. XatunHcona. Pasmepsl skonorndeckor Huid. [loTeHImanpHas U peain30BaHHAs HUILIH.

Bun kxak cucrema nomynsuuid. Apeasbl BUIOB. Buabl U uX )KM3HEHHbIE CTpAaTEruu. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH IMOBEACHHUS M MUTIpaluil KUBOTHBIX. bHOJOrMYeckue HHBA3UU YYXKEPOIHBIX
BU/IOB.

HNEMOHCTPALIUN: [lopmpem: . H. Xamuuncon. Tabauyvt u cxemvl: «IKonrocudeckue
xapakmepucmuku nonyasayuuy, «llpocmpancmeennas cmpykmypa nonynsayuuy, «Bospacmusie nupamuobi
nonynayuuy, «Ckopocmv 3acenenus nogepxHocmu 3eMau  paziudHbiMy — op2anusmamuy, «Moodens
akonocuveckou Huwu Jonc. U Xamuuncona». OBOPY][OBAHUE: cepbapuu pacmenuil, KOLLIEKYUU
HCUBOMHDBIX.

Jlabopamopuvie u_npaxkmuueckue pabomvi: Jlabopamopnas paboma «llpucnocobnenus cemsau
pacmenuti K paccenenuion.

Tema 9. IkoJ10rus coodIeCTB. IKOJO0rHYecKHe cucTembl (12 1)

CoobmecTBa oprann3mMoB. bruorienos u ero crpykrypa. CBsizu MEXy OpraHU3MaMH B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
HKOCHCTEME: TMPOJYLEHThl, KOHCYMEHThI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckne HENuu CETH.
Abuotnueckue 6;10ku 3kocucteM. [TouBbl 1 Uibl B 3K0cucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B
IKOCHUCTEME.

OcHoBHBIE TOKa3aTeNln 3KOocHCTeMbl. bruomacca u mpoAyKuusa. DKOJOTUYECKUE MUPAMHIbI YUCEIl,
OMOMAaCChI U SHEPTUH.

Junamuka 9kocucteM. Karactpoduueckue mepectpoiiku. Dnykryanmuu.  HampaBieHnHbie
3aKOHOMEpPHBIE CMEHBI CO00IIEeCTB —CyKleccuu. [lepBrUuHbIle M BTOPUYHBIE CYKLIECCUU U MX HMPUYUHBL
AHTpOTIOTeHHBIE BO3JIEHCTBUS Ha cykueccun. KimmmakcHoe cooOrmiecTBo. buopasHooOpasue u mosiHOTa
KpYroBOpPOTa BEIECTB — OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[Ipupoanbie FIKOCUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCUCTEMBI MOPEH M OKEaHOB. DKOCHCTEMBI
TYHJIp, JIECOB, CTEIEH, MyCThIHb.

AHTPOIOTEHHBIE YKOCUCTEMBL. ArposKocucTeMa. ArporeHo3. Paznuuus Mexay aHTpONOTreHHbIMU U
MIPUPOAHBIMU 3KOCHCTEMAMH.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucrem. loponckas duopa u  dayna.
CuHanTponuzanus Tropoickoil (aynbl. buonornyeckoe M XO3SMCTBEHHOE 3HAYEHUE arpodKOCHUCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJCWCTBHI OpPraHU3MOB B SKOcHUcTeMax. Poub
KackagHoro 3ddexra U BUIOB >AUPUKATOPOB (KIIOYEBBIX BHUJIOB) B (DYHKIIMOHMPOBAHHH HKOCHCTEM.
[lepeHoc sHEPruM U BEIIECTB MEXIY CMEKHBIMU SKOCUCTEMaMH. Y CTOMYUBOCTh OPTaHU3MOB, MOMYISIUN U
HKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX  @aHTPOIIOT'€HHBIX BO3JICHCTBUIA.

MexaHu3Mbl BO3ACUCTBUS 3arpsi3HEHUI pa3HBIX TUIIOB Ha CYOOPTaHU3MEHHOM, OPraHM3MEHHOM,
MOMYJISIIHOHHOM M SKOCHCTEMHOM YPOBHSX; OCHOBBI IKOJIOTUYECKOTO HOPMHPOBAHHUS AHTPOMOTEHHOIO
BO3JIEHCTBUA. METO0I0T sl MOHUTOPUHIA ECTECTBEHHBIX U AHTPOIIOTEHHBIX KOCUCTEM.

HEMOHCTPALIUNA: Tlopmpem: A.Jrc. Tencau. Tabauyvr u cxemwi: «Cmpyxmypa oOuoyenozay,
«IKocucmema WUPOKOIUCMBEHHO20 Jlecay, «IKocucmema Xeouno2o neca», « DyHKyuoHatvHvle 2pynnvi
opeanuzmos  skocucmemey, «Kpyeosopom eewecme 6 sxocucmemey, «Llenu numanus (nacmoébuwHas,
oempummuas)y,  «IKonoeudeckas —nupamuoa — duceny,  «IKojlo2udeckas — nupamuoa — Ouomacculy,
«Okonocuueckass — nupamuoa  sHepeuuy,  «Obpazosanue  6onoma»,  «llepsuunas  cykyeccusy,
«Boccmanosnenue neca nocne nodxcapa», «Ikocucmema ozepar, «Aepoyenozy, «Kpysoeopom eewecmes u
nomok sHepeuu 8 azpoyerosey, «llpumepwvt ypoosxocucmem». OBOPY][OBAHUE: 2epbapuu pacmenuii;
KOJIeKYUU HACEKOMbIX, uyuena nmuy u 3eepeil, 2epbapuu KVIbMYPHuIX U OUKOPACMYWUX DPACMEHULL,
aKeapuym Kaxk mMooeib IKOCUCEMDbL.

Jlabopamopuvie u npaxmuueckue pabomoi: 1. Ilpakmuueckas paboma «HM3yuenue u onucanue ypoo
akocucmemuly. 2. Jlabopamopuasa paboma «H3yuenue pazHooopazusi MeiKux nO48EeHHbIX UIEHUCTMOHOUX




8pa3HbiX dKocucmemaxy. 3. DKckypcus «IKCKypcusi 6 Munuuuvlii OuoceoyeHos (8 0yopasy, OepesHsk,
eIbHUK, HA CYXOOOAbHBIU UMU NOUMEHHbIL Jye, 03epo, 6onomo)y. 4. Dkckypcusi «IKCKypcus 6
azposkocucmemy (Ha noe unu 8 MeniuyHoe X03;UCMe0) ».

Tema 10. Buocdepa— riodanbHas 3xocucrema (6 4)

buochepa— oOmerranerapras o0osiouka 3eMid, T/I€ CYIIECTBYET WJIHM CYIIECTBOBAJIA JKU3HbB.
PasButne mpencraBienunii o 6mochepe B Tpymax D. 3rocca. Yuenue B. WM. Bepnamckoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ coctas. KuBoe BemecTBo OHOChephl U ero PyHKIHH.

3aKOHOMEpPHOCTH  cymiecTBOBaHMs Onocdeprl. OcobeHHocTH Ouocdepsl Kak —TI00aTbHON
sKocucTeMbl. J[mHamuueckoe paBHOBecue Ounocdepe. KpyroBopoTsl BemecTB 1 OMOTEOXUMHYECKHIE ITHKIIBI
(yramepona, a3ora). PUTMHYHOCTS siBIIEHH B Onocdepe.

3onanpHOCTE OHOChepsl. [lonsaTne o Omome. OCHOBHBIC OMOMBI CYIIH: TYHIpa, XBOWHEIC Jieca,
CMEIIaHHbIE ¥ IIUPOKOJMCTBEHHBIC JIeCa, CTENH, CaBaHHBI, ITyCTBIHU, TPOIHMYECKHE JIeCa, BBICOKOTOPBSI.
Kimumar, pacTUTENbHBIA U KUBOTHBIH MHp OMOMOB cymn. CTpyKTypa ¥ (yHKIHS JKUBBIX CHCTEM, OIEHKA
HX PECYpPCHOTO TOTEHIIMAIA U OMOCHEPHBIX (YHKITAM.

HNEMOHCTPALIUHN: Tlopmpemuwr: B. U. Bepnaockuii, 3. 3wcc. Tabauywvt u cxemvl: «leocghepwvi
3emnuy, «Kpyzosopom azoma 6 npupooey, «Kpyzoeopom yzanepooa 6 npupooey, «Kpyzosopom xkuciopooa 6
npupooey, «Kpyzosopom 600vbl 6 npupooey, « OcHosHble Ouomwvl cywiuy, «Knumamuueckue nosca 3emauy,
«Tynopay», «Tatiea», «Cmewmanusiii necy, «lllupokonucmeennsiii necy, « Cmenvy, «Casannay, «Ilycmoinsny,
«Tponuueckuii necy. OBOPY][OBAHUE: 2epbapuu pacmenuii pazHvlx OUOMO8, KOINEKYUU HCUBOMHDIX.

Tema 11. YesroBek u okpy:xaromas cpeaa (6 1)

DKoJIOTHYeCKHe KPU3UChl M UX MpHUMHBL. Bo3aelicTBue udenoBeka Ha Ouocdepy. 3arpsisHEHUE
BO3yIIHOM cpeabl. OXpaHa BO3IyXa. 3arps3HeHre BOJHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Paspymienue
noyBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne kimmMara.

AHTpOIIOT€HHOE BO3JCHCTBUE HA PACTUTENIbHBIM W KUBOTHBIM MHUpP. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO Mupa. OCHOBHBIE MNPUHLMUIIBI OXpaHbl mpupoAbl. Kpacuble kuHuru. Ocobo oxpaHseMble
npupoaubie Tepputopun (OOIIT). boTannyeckue caapl U 300JI0THIECKUE TAPKH.

OcCHOBHbIE TNPUHIUIBI YCTOWYMBOTO pa3BUTUSL YEJIOBEUEeCTBA M MpHUponbl. PamuoHampHOE
MIPUPOJIOIONIL30BAHNE U COXpaHEHHE OHOJOru4eckoro paszHooOpazusi 3emun. OOmue 3aKOHOMEPHOCTH
IJI00ATBHBIX JKOJOTHYECKHX KpU3UCOB. (OCOOCHHOCTM COBPEMEHHOTO KpHU3HMCAa M €ro BEpOsTHbIC
MOCJIEICTBUSI.

Pa3BuTHe METOJOB MOHHUTOPHHIa pa3BUTHS OMACHBIX TEXHOTEHHBIX IHpoleccoB. CHcTeMHBbIE
UCCIIeIOBAaHUS Mepexoda K pecypcocOeperaroiieii 1 KOHKYpeHTOCIOCOOHOH »HepreTuke. buosnoruueckoe
paszHooOpasue u Ouopecypcol. Hanmonaneuble nH(GOpPMALMOHHBIE CUCTEMbI, 00eCIIeYUBalOLIUe JOCTYI K
nH(OPMALIUK 10 COCTOSHUIO OTHEIbHBIX BUJOB M IKOCUCTEM. OCHOBBI 3KOpEaOUIUTAIMM SKOCHUCTEM U
croco60B OOpPHOBI C OMOTIOBPEXKICHUSIMU. PEKOHCTPYKIIMSI MOPCKUX U Ha3€MHBIX SKOCHUCTEM.

JEMOHCTPALIUHU: Tabauywvl u cxemol: «3aepsaznenue ammocghepvly, «3acpsazHenue euopochepuly,
«3azpasnenue nouswvly, «llapnuxossiii 3gppexm»,«Ocobo oxpaHsemvle NPUPOOHblE MEPPUMOPULY,
«Moodenu ynpasnsemoeo mupay. OBOPYJOBAHUE: ¢homoepaguu oxpansemvix pacmenuti u HCUGOMHbIX
Kpacnoii knueu P®, Kpachoti knueu pecuona.

I1l.TemaTuyeckoe niiaHupoBanue yuedHoro npeamera ""buosorus' ¢ ykazanmem KoJimyecTBa
aKaJieMU4ecKHX 4acOB, OTBOAMMBIX HA OCBOCHHE KAXKI0i TeMbl y4eGHOI0 peIMeT ¢ BO3MOKHOCThIO
HCIO0JIb30BAHNS 110 ITOH TeMe 3JIeKTPOHHBIX (HM(POBHIX) 00pa30BaTEeIbHBIX PECYPCOB, B TOM YHCJIE €
yueToM ¢enepajibHOil padoyel NPporpaMMbl BOCIIHTAHUSA

JleATeIbHOCTD YUUTENS C YYETOM IPOrPAMMBbI BOCIIUTAHUS
B peann3zanuy BoCIUTaTENIBHOTO MOTEHIMAIA YPOKA MIEAArOr OPUEHTUPYETCS HA LIENEBbIE IPUOPUTETHI
pe3yabTaTOB B BOCIUTAHUM, Pa3BUTHE JIMYHOCTU OO0YYAIOLINXCS, HA JOCTHKEHUE KOTOPBIX JOJDKHA OBITH
HanpaBJjeHa ero AesTeabHOCTh JUId BbinoiHeHus TpedoBannit ®I'OC COO u pabouelt mporpaMmsl
BOCITUTaHMSL.

LeneBoit mpuopureT Bocnutanus Ha yposae COO JlesaTenbHOCTD
YUUTENS C
y4eToM paboueit
IPOTrpamMMBbI




BOCIIMTaHUA

1. I'paxk1aHCKO-NIATPUOTHYECKOE BOCIIUTAHUE!

1.1.3Haromui 1 JIIOOSIIKI CBOIO MAIYIO POJMHY, CBOM Kpal, UIMEIOLIUI ITPEICTaBICHUE O 11
Ponune - Poccun, €€ TeppuTopun, pactosoKeHNH;
1.2. co3Haromuii NpUHAIICKHOCTh K CBOEMY Hapody M K oOIIHOCTH rpaxkaan Poccuwn, 1.2
IIPOSIBJIIONIMI YBaXKEHUE K CBOEMY M IPYTMM HapoJaM;
1.3. moHUMarOUINil CBOIO COMPUYACTHOCTH K IPOILIOMY, HACTOSIIEMY U OyaylieMy 1.3
poaHoro kpasi, ceoeir Ponunel - Poccnn, Pocculickoro rocynapcersa;
1.4. noHMMarONIMil 3HaU€HUE TPakIaHCKUX CUMBOJIOB (TOCYIapCTBEHHAs: CUMBOJIMKA 14
Poccun, cBoero permona), npa3JHUKOB, MECT [TOUUTAHUS T€POEB U 3ALIUTHUKOB
OteuecTBa, IPOSBISIONINI K HUIM YBa)KEHUE;
1.5.umeromuii nepBoHavyaIbHbIE MPEACTABIECHUS O IpaBaX U OTBETCTBEHHOCTH YeyloBeka B | 1.5
o011eCTBE, IPAXAAHCKUX IIpaBax M 00S3aHHOCTSIX;
1.6.mprHKUMarOLUI y4acTue B XKU3HU Kjacca, 001eo0pa3oBaTebHOM OpraHu3aluy, B 1.6
JIOCTYITHOM 1O BO3PACTy COLIMAIbHO 3HAYUMOMN JIESITETbHOCTH.
2. JIyXOBHO-HpPaBCTBEHHOE BOCIIUTAHUE!
2.1.yBaxaroumi 1yXoOBHO-HPABCTBEHHYIO KYJITYPY CBOEH CEMbH, CBOETO HApO/Ia, 2.1
CEMENHBIE IIEHHOCTH C Y4€TOM HAIIMOHAJIIBHOM, PEJIMTMO3HOM PHUHA UIEKHOCTH;
2.2.CO3HAIONINHI IIEHHOCTh KaKI0W 4eI0BEUECKON YKU3HH, TTPU3HAFOIIIHMA 2.2
WHIUBUAYAIBHOCTh M IOCTOMHCTBO Ka)KJJOT0 YEJIOBEKa;
2.3.100posKenaTeNIbHbIH, TPOSBIIIONINN COITePeKUBAHNE, TOTOBHOCTh OKa3bIBaTh MOMOIIH, | 2.3
BBIPAKAIOILIUI HEPUSATUE TOBECHUS, IPUUUHSIONIETO (PU3HMUECKUN U MOPAJIbHBIIN Bpe]
JPYTUM JIIOSIM, YBaXKarOIIUHA CTapIInX;
2.4.YMeronuii OIleHUBATh MOCTYIKU C TIO3UIIMU UX COOTBETCTBHS HPAaBCTBEHHBIM HOpMam, | 2.4
OCO3HAIOIINN OTBETCTBEHHOCTb 3@ CBOU MOCTYIIKH;
2.5.Brnaneromuii mpeacTaBaCHUSIMA O MHOTOOOPA3UH SI3bIKOBOTO U KYJIBTYPHOTO 2.5
npoctpaHcTBa Poccun, nmeronuii nepBoHavaibHble HABBIKK OOILEHHUS C JIFOJIbMU Pa3HbIX
HapOJI0B, BEPOUCIIOBEAAHUI;
2.6.Co3Haromui HpaBCTBEHHYIO U ACTETUYECKYIO IIEHHOCTh JIUTEPATYPHI, POJIHOTO s3bIKa, | 2.6
PYCCKOTO sI3bIKa, MPOSBIISIONINI HHTEPEC K UTEHUIO.

3. DcTeTn4YeCcKoe BOCIUTAHUE:!
3.1.cnocoOHBbIi1 BOCIPUHUMATh U 4YyBCTBOBATh MPEKPACHOE B OBITY, IPUPOJIE, HICKYCCTBE, 3.1
TBOPUYECTBE JIIOJIEH;
3.2.MpOSBJISIONINI MHTEPEC U YBAXKEHHUE K OTEYECTBEHHON U MUPOBOM Xy10’KECTBEHHOU 3.2
KYJIBTYDPE;
3.3.IpOSBISIONIMI CTpeMIIEHHE K CAMOBBIPAYKEHUIO B Pa3HBIX BUIAX Xy05KECTBEHHOM 3.3

ACATCIIBHOCTH, HCKYCCTBC.

4. dusznyeckoe BOCIIMTAHUC, Q)OpMHpOBaHI/Ie KYJIBTYPBI 3J0POBBS U OMOIIMOHAJIBHOT'O 6nar0nonytn/1;1:

4.1.6epeXHO OTHOCSIIMNACA K (PU3MUECKOMY 3/I0POBbIO, COOIOJAIOIINI OCHOBHBIE MPaBUIa
3JI0POBOTO M 0€30TaCHOTO AJIs ceOst U pYrux Jroei o0pasa KU3HH, B TOM YHCIIE B
MH(POPMAITMOHHOM Cpe/Ie;

4.1

4.2.Bnaerouii OCHOBHBIMU HABBIKAMU JIMYHOU U OOIIECTBEHHOM T'UTHEHBI, 0€30TIaCHOTO
MOBE/ICHUS B OBITY, IPUPOJE, OOIIECTBE;

4.2

4.3.0pMeHTHPOBAHHBIN Ha (PU3MUECKOE Pa3BUTHE C YUETOM BO3MOXKHOCTEH 310pOBbs,
3aHATUS QU3KYIBTYPOH M COPTOM;

4.3

4.4.CO3H8.IOH_II/Iﬁ u HpI/IHI/IMaIOH_[I/Iﬁ CBOIO ITOJIOBYIO ITPUHAJIC)KHOCTH, COOTBECTCTBYIOIIHC
en HCI/IXO(I)I/IBI/I"ICCKI/Ie " MOBCACHYCCKHUC 0COOCHHOCTH C y“IéTOM BO3pacTa.

4.4

5. TpynoBoe BOCHUTAHUE:

5.1 .CO3HAIOIIMI IIECHHOCTh Tpyda B )KU3HHU YCJIOBCKA, CEMbU, OGH.ICCTBE[; HpOHBJI}IIOH_II/Iﬁ
YBAXCHHUC K TPpyAy, JIOOSIM TpyHa, 6CpC)KHOC OTHOLICHUEC K pE3yJibTaTaM TpyJa,
OTBCTCTBCHHOC HOTpCGJ’ICHI/IC; HpO}IBHHIOH_II/Iﬁ HWHTCPEC K PA3HBIM HpO(I)CCCI/IHM;

5.1

5.2.y4acTBYIOUIMI B Pa3JIMYHBIX BUIAX JOCTYITHOTO 10 BO3pacTy Tpya, TPYI0BOM
JESITEIbHOCTH.

5.2

6. DKOJIOTHYECKOE BOCIIUTAHHE:




6.1 .HOHI/IMaIOH_[I/Iﬁ HCHHOCTL IMPUPOJLI, 3aBUCUMOCTD JKU3HU HIOHCﬁ OT MpUPOAbI, BIIMAHUC
JIFOJICH Ha MPUPOJTY, OKPYKAIOUIYIO CPEILY;

6.1

6.2.1IpOSBIISIOIINM JTI000Bb U OEpEkKHOE OTHOIIEHUE K IIPUPOJIE, HENPUITHE JEUCTBUIM, 6.2
MPUHOCSIIUX Bpe] MPHPOJIE, 0COOCHHO KHUBBIM CYIIECTBAM;

6.3.BpIpakaroIIUil TOTOBHOCTb B CBOEH JESTENILHOCTU IPUIEPKUBATHCS SKOJIOTMUECKUX 6.3
HOPM.

7. 1leHHOCTH Hay4HOIO O3HAHUS:

7.1.BBIpaKaroONINil TO3HABATEIbHBIE HHTEPECHI, AKTUBHOCTD, JTIO003HATEILHOCTh U 7.1
CaMOCTOSITEJIBHOCTh B [I03HAHUHU, MHTEPEC U YBAKEHUE K HAYYHBIM 3HAHUSIM, HayKe;
7.2.06na1a0mnii NepBOHAYAIBHBIMH TPEACTABICHUSIMHE O TIPUPOTHBIX U COLUAITBHBIX 7.2
00BEKTax, MHOTOOOpa3uu OOBEKTOB U SIBJICHUI MPUPOJIBI, CBSI3U JKUBOW U HEXKHBOU

IIPUPO/IbI, O HAyKe, HAYYHOM 3HaHUY,

7.3.uMer0INi IepBOHAYATBHBIC HABBIKM HAOIOIEHUM, CHCTEMATU3aIlUU U OCMBICIICHUS 7.3

OTIbITa B €CTECTBEHHO-HAYYHOU M T'yMaHUTapHOM 00JIacTsX 3HAHUS.




10 KJIACC (102 4.)

Ne HaumenoBanue KonnuecTBo yacos OnexTpoHHbIe (ITUGPOBBIE) 00pa30BATEIBHBIE PECYPCHI JledarenbHOCTb
/0 | pa3zenoB U TeM Bceero | Kontpo | JIabopa | IIpakt yuuTeIns o
JIbHBIC TOPHBIC NYCCK pcajmsanuun
ue IPOrpaMMBbI
BOCIIUTAHUA
PA3JIEJI 1. BUOJIOT'USI KAK HAYKA (1 1)
1 Buonorus kak 1 https://resh.edu.ru/subject/lesson/3827/start/118940/ 7.2,7.3,6.1
KOMILIICKCHAasA HayKa KpaTKas[ HCTOpUA Pa3sBUTHA 6I/IOJ'IOFI/II/II
1 KaK 4acTh https://media.prosv.ru/content/item/reader/10669/
COBPEMEHHOI'0O OcHoBHbIE HaIlpaBJICHUS pa3BUTUA COBpPEMEHHOMN
oOrecTBa ouonoruuhttps://www.yaklass.ru/p/biologia/10-klass/predmet-
bioloqii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-
71d8a196-474f-47e1-9f98-c3482a311bf1l
TEMA 2. JKUBBIE CUCTEMBbI U UX U3YUYUEHMUE (2 u)
2 JKuBbIe cHCTEMBI U UX 1 http://ege.fipi.ru/os11/xmodules/gprint/index.php?theme_guid=40fa3 | 7.2, 7.3, 6.1
U3yUCHHE 1de7f41e3118fa3001fc68344c9&proj_quid=CAID848A31849ED14
9D382C32A7A2BE4
MGTOI[BI HAay4HOro IIO3HAHUA:
https://media.prosv.ru/content/item/reader/12606/
HyneBas THIOTE3a: https://videouroki.net/razrabotki/iege-po-
biologhii-2023-ghod.html
https://2.shkolkovo.online/catalog/3778/52073?Subjectld=12
3 YpoBHeBast 1 1 https://studarium.ru/working/2/23 7.2,7.3,6.1
OpraHnmu3anuia > KNuBbIX
CUCTEM
TEMA 3. BUOJIOT'US KIIETKH (2 1)
4 HcTopust OTKpBITHS 1 1 1 1 ButanbHoe (IPYKU3HEHHOE) U3y4eHUe KIeTok: | 7.2, 7.3, 6.1
M3YYCHUS KIICTKH. https://studfile.net/preview/5857463/page:9/
Knerounas TCOpUL
5 Mertonpl 1 1 7.2,7.3,6.1
MOJIEKYJIIPHOM U
KJIETOYHOHW OMOJIOTHH
TEMA 4. XUMMNYECKAs OPITAHU3AIINUSA KJIETKHM (10 9)
6-7 | Xummueckuii coctap | 2 | | | | Opuonsr: hitps://foxford.ru/wiki/biologiya/struktura-belka



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://media.prosv.ru/content/item/reader/10669/
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-71d8a196-474f-47e1-9f98-c3482a311bf1
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-71d8a196-474f-47e1-9f98-c3482a311bf1
https://www.yaklass.ru/p/biologia/10-klass/predmet-biologii-6843996/etapy-razvitiia-biologicheskikh-znanii-6843997/re-71d8a196-474f-47e1-9f98-c3482a311bf1
http://ege.fipi.ru/os11/xmodules/qprint/index.php?theme_guid=40fa31de7f41e3118fa3001fc68344c9&proj_guid=CA9D848A31849ED149D382C32A7A2BE4
http://ege.fipi.ru/os11/xmodules/qprint/index.php?theme_guid=40fa31de7f41e3118fa3001fc68344c9&proj_guid=CA9D848A31849ED149D382C32A7A2BE4
http://ege.fipi.ru/os11/xmodules/qprint/index.php?theme_guid=40fa31de7f41e3118fa3001fc68344c9&proj_guid=CA9D848A31849ED149D382C32A7A2BE4
https://media.prosv.ru/content/item/reader/12606/
https://videouroki.net/razrabotki/iege-po-biologhii-2023-ghod.html
https://videouroki.net/razrabotki/iege-po-biologhii-2023-ghod.html
https://2.shkolkovo.online/catalog/3778/52073?SubjectId=12
https://studarium.ru/working/2/23
https://studfile.net/preview/5857463/page:9/
https://foxford.ru/wiki/biologiya/struktura-belka

kieTku. Bona u BoccranoBnennble  mepeHocuumkd, ux (yHkuumm B Kierke: | 7.2, 7.3, 6.1

MUHEPAJIbHBIC https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-

BEILlECTBA obmen-rol-atf
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-
dyhaniya-okislitelnoe-fosforilirovanie

8-9 | Opranuueckue OOmme cBoiicTBa OHMOJIOTMYECKHX MeMOpaH —  TeKydecTs, | 7.2, 7.3, 6.1

BCIICCTBAKIICTKU — CHOCO6HOCTI) K CaMO3aMbIKaHUIO, MNOJIYIpOHUIIACMOCTh!:

Oenku https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-
membranu-endotsitoz-i-ekzotsitoz
https://resh.edu.ru/subject/lesson/3840/conspect/163095/

10 Oprannueckue 7.2,7.3,6.1

BCIICCTBAKJICTKHU —

YII€BOJbI

11 Oprannueckue OOmue CcBOWCTBa OWOJIOTMUECKMX MeMOpaH —  TeKydecTb, | 7.2, 7.3, 6.1

BCIICCTBAKIICTKU — CHOCO6HOCTB K CaMO3aMbIKaHUIO, MNOJIYIIPOHUIIACMOCTh!:

JIATIAIBI https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-
membranu-endotsitoz-i-ekzotsitoz
https://resh.edu.ru/subject/lesson/3840/conspect/163095/

12- | HykneuHoBbie CeKxBEeHHpPOBaHHE JHK: | 7.2,7.3,6.1
14 | kucnotel. CTpoecHue https://cyberleninka.ru/article/n/sovremennye-metody-
u pyukuu JTHK, sekvenirovaniya-dnk-obzor/viewer
PHK, AT®
15 Mero sl Meto bl T€HOMUKHU. TpaHCKpUTITOMHUKH, nporeoMuku: | 7.2, 7.3, 6.1
CTPYKTYPHOI https://studfile.net/preview/2555147/
OHOJIOTHH https://www.researchgate.net/publication/299442529 Genomika i_pr

oteomika_ucebnyj_material_lekcij

CtpykrypHas Ouosiorus: OMOXUMHYECKHE U  OHOQHU3UYECKHe
HCCICO0BaHUA coCTaBa 158 HpOCTpaHCTBeHHOﬁ CTPYKTYPhI
OMOMOJIEKYIT: https://foxford.ru/wiki/biologiya/metody-
molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya
MojenupoBanue CTPYKTypbl © (QYHKIUH OMOMOJEKYlT U HX
KOMIIJIICKCOB. KOMHLIOTCpHLIfI rZ[I/IZ’»aI\/'IH u OpFaHI/I‘leCKI/Iﬁ CHUHTCE3
6I/IOMOJ'I6KYJ'I n nux HCTIPUPOJHBIX AHaAJIOTOB:
https://cyberleninka.ru/article/n/modelirovanie-svoystv-i-reaktsiy-



https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf
https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
https://resh.edu.ru/subject/lesson/3840/conspect/163095/
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
https://foxford.ru/wiki/biologiya/transport-veschestv-cherez-membranu-endotsitoz-i-ekzotsitoz
https://resh.edu.ru/subject/lesson/3840/conspect/163095/
https://cyberleninka.ru/article/n/sovremennye-metody-sekvenirovaniya-dnk-obzor/viewer
https://cyberleninka.ru/article/n/sovremennye-metody-sekvenirovaniya-dnk-obzor/viewer
https://studfile.net/preview/2555147/
https://www.researchgate.net/publication/299442529_Genomika_i_proteomika_ucebnyj_material_lekcij
https://www.researchgate.net/publication/299442529_Genomika_i_proteomika_ucebnyj_material_lekcij
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya
https://foxford.ru/wiki/biologiya/metody-molekulyarnoy-biologii-i-molekulyarnaya-biotehnologiya
https://cyberleninka.ru/article/n/modelirovanie-svoystv-i-reaktsiy-biomolekulyarnyh-sistem-kombinirovannymi-metodami-kvantovoy-i-molekulyarnoy-mehaniki/viewer

biomolekulyarnyh-sistem-kombinirovannymi-metodami-kvantovoy-
i-molekulyarnoy-mehaniki/viewer

KomnbroTepHblii Au3aifH 1 OpraHn4ecKuid CHHTE3 OMOMOJIEKYI HUX
HEMPUPOIHBIX aHAJIOTOB:
https://cyberleninka.ru/article/n/issledovaniya-nanostuktur-
biologicheskogo-proishozhdeniya-i-biologicheski-znachimyh-
nanosekundnyh-protsessov-metodami/viewer

TEMA 5. CTPOEHUE U ®YHKINUU KJIETKMH! (8 1)
16 Tumnbl KJIETOK. Crpoenne npokaproTHUecKoi kineTku. Kietouynas crenka Oaxrepwmii | 7.2, 7.3, 6.1
ITpokapuoTrnueckas u apxeil. OCOOEHHOCTH CTpOEHUsI TeTepoTpo(HON W aBTOTPOPHOM
KJIeTKa MIPOKAPUOTHYECKUX KJIETOK. MeCTO M poJib TPOKAPHOTBOMOIICHO3aX.
https://foxford.ru/wiki/biologiya/stroenie-kletok-prokariot-bakterii
https://ypox.pd/library/urok 22 znachenie prokariot v_biotcenozah
ih_ekolo_060228.html
https://studfile.net/preview/6378311/page:10/
https://resh.edu.ru/subject/lesson/3847/main/8620/
17- | Ctpoenue Cuures KJIETOYHBIX membOpaHn: | 7.2,7.3,6.1
18 | 5yKapHOTHUYECKOM https://studfile.net/preview/1905680/page:42/
KJIETKH.
IToBepxHOCTHBIN
arnmapar KJICTKH
19- | Huromnasma u eé 1 Knerounsie BimtoueHus. CpaBHUTENIbHAS XapaKTepUCTHKa KieTok | 7.2,7.3, 6.1
20 OpraHoOUIbI JYKapHoT, pacTUTEILHOM, JKMBOTHOM, IpUOHOM:
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-
b/shodstva-i-razlichiya-v-stroenii-kletok-rasteniy-zhivotnyh-gribov
Moaudukamnus 6enkoB B anmnapare ['onbmku. CopTUpoBKa OEIKOB B
anmapare I'onpmku: https://studfile.net/preview/5910242/page:8/
21 HememOpanHbie [Ipomexyrounbie ¢umameHTsl. MukpoduiameHnTsl. AKTHHOBBHIE | 7.2, 7.3, 6.1
OpraHOMIbI KJICTKH MUKpPO(HIIaMEHTBI. MBIIIEUHbIC KICTKA. AKTHHOBBIC KOMITOHEHTBI
HeMmbleyHbIX  KieTok:  https://foxford.ru/wiki/biologiya/stroenie-
kletok-eukariot-nemembrannye-organelly
benxkn, aCCOLIMUPOBAHHBIE c MUKpOQHIaMEeHTaMU u
MUKpPOTPYyOOUKaMH. MoTtopHbie OCIKU:
https.//studfile.net/preview/5787131/page:5/
22 CtpoeHue u Mexanuszm HarpaBJICHUs 0eIKoB BOIIC: | 7.2,7.3,6.1



https://cyberleninka.ru/article/n/modelirovanie-svoystv-i-reaktsiy-biomolekulyarnyh-sistem-kombinirovannymi-metodami-kvantovoy-i-molekulyarnoy-mehaniki/viewer
https://cyberleninka.ru/article/n/modelirovanie-svoystv-i-reaktsiy-biomolekulyarnyh-sistem-kombinirovannymi-metodami-kvantovoy-i-molekulyarnoy-mehaniki/viewer
https://cyberleninka.ru/article/n/issledovaniya-nanostuktur-biologicheskogo-proishozhdeniya-i-biologicheski-znachimyh-nanosekundnyh-protsessov-metodami/viewer
https://cyberleninka.ru/article/n/issledovaniya-nanostuktur-biologicheskogo-proishozhdeniya-i-biologicheski-znachimyh-nanosekundnyh-protsessov-metodami/viewer
https://cyberleninka.ru/article/n/issledovaniya-nanostuktur-biologicheskogo-proishozhdeniya-i-biologicheski-znachimyh-nanosekundnyh-protsessov-metodami/viewer
https://foxford.ru/wiki/biologiya/stroenie-kletok-prokariot-bakterii
https://урок.рф/library/urok_22_znachenie_prokariot_v_biotcenozah_ih_ekolo_060228.html
https://урок.рф/library/urok_22_znachenie_prokariot_v_biotcenozah_ih_ekolo_060228.html
https://studfile.net/preview/6378311/page:10/
https://resh.edu.ru/subject/lesson/3847/main/8620/
https://studfile.net/preview/1905680/page:42/
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/shodstva-i-razlichiya-v-stroenii-kletok-rasteniy-zhivotnyh-gribov
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/shodstva-i-razlichiya-v-stroenii-kletok-rasteniy-zhivotnyh-gribov
https://studfile.net/preview/5910242/page:8/
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://studfile.net/preview/5787131/page:5/

byHKUMU AIpa https://studfile.net/preview/3601604/page:2/
Cuntes PacTBOPUMBIX OEeJKOB:
https://studfile.net/preview/7147113/page:22/
23 CpaBHuTenbHas 1 1 Tumb! KJIETOK: dyKapruoTHYecKasi U mpokapuotudeckas. Ctpykrypso- | 7.2, 7.3, 6.1
XapaKTepUCTHUKa (byHKIIMOHATHHBIE o0Opa3zoBaHUs KJIETKU:
KJICTOK 3YKapuoT https://resh.edu.ru/subject/lesson/1587/main/
TEMA 6. OGMEH BEIIECTB U IIPEBPAHIEHUE SDHEPI'MU B KJIETKE (9 u)
24- | OObmeH BeecTB — 3 2 AnaspoOHbIe opranu3msl. Buner oposkenus. [Ipoxykrer Opoxenus u | 7.2, 7.3, 6.1
26 MeTaboIu3M WX HMCIOJB30BaHUE YECIIOBEKOM. AHA’POOHBIE MHKPOOPTAHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHU u BO30OynUTENN OoJe3Hel:
https://studfile.net/preview/4104311/page:34/
https://foxford.ru/wiki/biologiya/biologicheskoe-okislenie-
anaerobnyy-etap-kletochnogo-dyhaniya
27- | ABTOTpO(DHBIIA THIT 2 7.2,7.3,6.1
28 oOMeHa BEIIECTB.
doTtocuuTE3
29 ABTOTPOQHBINA THUIT 1 1 7.2,7.3,6.1
oOMeHa BEISCTB.
XeMOCHHTE3
30- | DHeprernueckuii 00- 3 1 DHeprusi MeMOpaHHOTO TpaaueHTa npotoHoB. Cunre3 AT®: pabora | 7.2, 7.3, 6.1
32 MEH — MPOTOHHOM AT®-cuHTa3bI:
JCCHUMMIISALINS https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-
dyhaniya-okislitelnoe-fosforilirovanie
TEMA 7. HACJIEJICTBEHHASI UHO®OPMAIIMSA U PEAJIMBAIIUS EE B KJETKE (9 u)
33- | Peakuuu MaTpuyHOTO 2 Peakniun matpuuyHoro cuHTe3a. [IpuHmmMm komruiemeHTapHoctd B | 7.2, 7.3, 6.1
34 CHHTE3a peaKkIusaX MaTPUYHOIO CHHTE3a. Peanu3anus HAciaeJICTBEHHOMN

uHbOpMaIHK: https://foxford.ru/wiki/biologiya/biosintez-
nukleinovyh-Kislot-replikatsiya-dnk

Tenomepsr u Tenomepasa: https://studfile.net/preview/16685513/
COBpeMeHHLIe OpeACTaBJICHUA O CTPOCHUU TI'CHOB. OpFaHI/BaLII/ISI
T'CHOMA y IPOKApUOT U 3YKAPUOT. PCFYJ'I}ILII/I}I AKTUBHOCTHU T'CHOB Yy
IMPOKApHUOT. MOJ’IeKYHHpHLIe MCXAaHU3MBbI OJOKCIIPECCUHU TCHOB Y
sykapuoT. Pomp XpomatmHa B perymsuuud  pabOThl  TI'€HOB:
https://foxford.ru/wiki/biologiya/regulyatsiya-aktivnosti-genov-



https://studfile.net/preview/3601604/page:2/
https://studfile.net/preview/7147113/page:22/
https://resh.edu.ru/subject/lesson/1587/main/
https://studfile.net/preview/4104311/page:34/
https://foxford.ru/wiki/biologiya/biologicheskoe-okislenie-anaerobnyy-etap-kletochnogo-dyhaniya
https://foxford.ru/wiki/biologiya/biologicheskoe-okislenie-anaerobnyy-etap-kletochnogo-dyhaniya
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/aerobnyy-etap-kletochnogo-dyhaniya-okislitelnoe-fosforilirovanie
https://foxford.ru/wiki/biologiya/biosintez-nukleinovyh-kislot-replikatsiya-dnk
https://foxford.ru/wiki/biologiya/biosintez-nukleinovyh-kislot-replikatsiya-dnk
https://studfile.net/preview/16685513/
https://foxford.ru/wiki/biologiya/regulyatsiya-aktivnosti-genov-operony-u-bakteriy

operony-u-bakteriy

buonndopmaruka: HHTETpanus HaHals3 0OJBIIUX
maccuBoB(«bigdata»)  CTPYKTYpPHBIX  OMOJIOTMYECKMX  JIaHHBIX:
https://studfile.net/preview/1713924/

[Iporpammupyemsbie GpyHkunnOenkoB. CrocoObl JOCTaBKU JIEKAPCTB:
https://cyberleninka.ru/article/n/struktura-funktsiya-i-znachenie-
translyatsii-i-regulyatsii-glavnyh-komponentov-
beloksinteziruyuschey-sistemy/viewer

35- | Cunres Oenka Tpanckpurust ~ —wmarpuunbid cuares  PHK.  Ipuamuns: | 7.2, 7.3, 6.1

36 TPaHCKPHITIINU: KOMILIEMEHTAPHOCTb, aHTUTIAPAIIEIIEHOCTD,
aCHUMMETPUYHOCTb. Co3zpeBanue MAaTPUYHBIX PHK B
3YKapUOTHYECKOMN KJIETKE. Tenomepsr " TeJIoMepasa.
Hexonupyromue PHK:
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-
rnk
https://resh.edu.ru/subject/lesson/5352/main/295784/

37- | Mexagu3Mbl Hanortexuomoruu B onoornu u memunuae: | 7.2,7.3,6.1

38 | aKCIIpPECCHUTEHOB https://scienceforum.ru/2018/article/2018001190

39- | OcHoBBI Bupycsl — Hexsierounbie (popMbI KU3HM W OOJIMTaTHBIC MapasuTsl. | 7.2, 7.3, 6.1, 1.5

41 BHUPYCOJIOTHH. CtpoeHue TpPOCTHIX U  CJIOXKHBIX BHPYCOB, PETPOBUPYCOB,

Nudopmanmonnas O6akrepuodaros. Xusznennwsii nmkn JIHK-comepkamux BHpYCOB,
Oounoorus PHK-coaepxanux BHUPYCOB, OakTepuodaros. Bupychbie
3a00JIeBaHMs YeloBeKa, KUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLIMAJIbHBIC u MEIUIIUHCKHUE MPOOJIEMBI:
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-
b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi
TEMA 8. ")KU3HEHHBIN IIUKJI KJIETKH (6 1)
42 JKv3HeHHBIH TUKI T"'omonorunynsle XPOMOCOMBI. IlomoBeIe xpomocomsl: | 7.2, 7.3, 6.1

KIICTKH

https://monographies.ru/en/book/section?id=16974



https://foxford.ru/wiki/biologiya/regulyatsiya-aktivnosti-genov-operony-u-bakteriy
https://studfile.net/preview/1713924/
https://cyberleninka.ru/article/n/struktura-funktsiya-i-znachenie-translyatsii-i-regulyatsii-glavnyh-komponentov-beloksinteziruyuschey-sistemy/viewer
https://cyberleninka.ru/article/n/struktura-funktsiya-i-znachenie-translyatsii-i-regulyatsii-glavnyh-komponentov-beloksinteziruyuschey-sistemy/viewer
https://cyberleninka.ru/article/n/struktura-funktsiya-i-znachenie-translyatsii-i-regulyatsii-glavnyh-komponentov-beloksinteziruyuschey-sistemy/viewer
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk
https://foxford.ru/wiki/biologiya/transkriptsiya-sozrevanie-rnk-tipy-rnk
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://scienceforum.ru/2018/article/2018001190
https://foxford.ru/wiki/biologiya/virusy-nekletochnaya-forma-zhizni
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi
https://interneturok.ru/lesson/biology/10-klass/bosnovy-citologii-b/nekletochnye-formy-zhizni-virusy-i-bakteriofagi
https://monographies.ru/en/book/section?id=16974

43- | MaTpu4HbIi CHHTE3 1 Knerounoe sapo, Xpomocombl, (GyHKIMOHaIbHAsA TreHoMmuKa: | 7.2, 7.3, 6.1
44 | JTHK. XpoMocoMbl https://studfile.net/preview/6831672/page:25/
45- | JleneHue KISTKH — 1 Bbuonoruueckoe 3HaYEHHUE muro3a: | 7.2, 7.3, 6.1
46 MHTO3 https://resh.edu.ru/subject/lesson/3927/main/105899/
Perynmauust muToTHUecKoro mHkia KiIETKU. [Iporpammupyemas
KJICTOYHAS rubeinnb — aronTo3:
https://scienceforum.ru/2016/article/2016021617
47 Perynsims Mexanu3mbl  nponmdepanun, auddepeHunpoBku, crapenus u | 7.2, 7.3, 6.1
JKA3HEHHOTO IIHKJIa ru0enm  KIETOK: https://cyberleninka.ru/article/n/sovremennye-
KJIETOK predstavleniya-o-kletochnoy-gibeli/viewer
«IudpoBass  wimetkay  —  OuoMH(POpPMATHUECKHE  MOJIEIH
(G YHKITMOHUPOBAHUS KJIETKU:
https://cyberleninka.ru/article/n/bioinformatika-i-sredstva-
kompyuternogo-analiza-i-vizualizatsii-makromolekul/viewer
TEMA 9. CTPOEHUE U ®YHKIIUU OPTAHU3MOB (17 u)
48 Oprasusm kax 7.2,7.3,6.1
€IUHOE I1EJI0C
49 Tkanu pacreHuit 1 7.2,7.3,6.1
50 TkaHu )KUBOTHBIX U 1 7.2,7.3,6.1
yejoBeKa
51 Opranbl. Cuctemsbl 1 DBOJIIOIIMOHHBIE  YCIIOKHEHHUS CTPOCHHMS KPOBEHOCHOW cuctemsl | 7.2, 7.3, 6.1
OpraHoOB IMO3BOHOYHBIX JKUBOTHBIX:
https://studfile.net/preview/6442666/page:7/
PaGora cepana " eé peryisnus:
https://foxford.ru/wiki/biologiya/serdechno-sosudistaya-sistema-
cheloveka-serdtse
https://studarium.ru/article/93
52 Onopa Tena 7.2,7.3,6.1
OpraHu3MOB
53 JBmkeHue 7.2,7.3,6.1
OpraHU3MOB
54- | [luTanue opraHu3MoB 7.2,7.3,6.1
55
56- | JlpIxaHue OpraHu3MOoB 7.2,7.3,6.1



https://studfile.net/preview/6831672/page:25/
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://scienceforum.ru/2016/article/2016021617
https://cyberleninka.ru/article/n/sovremennye-predstavleniya-o-kletochnoy-gibeli/viewer
https://cyberleninka.ru/article/n/sovremennye-predstavleniya-o-kletochnoy-gibeli/viewer
https://cyberleninka.ru/article/n/bioinformatika-i-sredstva-kompyuternogo-analiza-i-vizualizatsii-makromolekul/viewer
https://cyberleninka.ru/article/n/bioinformatika-i-sredstva-kompyuternogo-analiza-i-vizualizatsii-makromolekul/viewer
https://studfile.net/preview/6442666/page:7/
https://foxford.ru/wiki/biologiya/serdechno-sosudistaya-sistema-cheloveka-serdtse
https://foxford.ru/wiki/biologiya/serdechno-sosudistaya-sistema-cheloveka-serdtse
https://studarium.ru/article/93

57

58- | Tpaucropt BemiecTB 7.2,7.3,6.1
59 y OPraHNu3MOB
60 Brigenenue y 7.2,7.3,6.1
OpPraHW3MOB
61- | 3amwuTa y Bpoxnéuneii, mnpuoOpeTéHHBI  crienuduueckuii  UMMyHuUTeT: | 7.2, 7.3, 6.1
62 | opranu3mMoB https://foxford.ru/wiki/biologiya/vidy-immuniteta
Teopust kioHanbHO-cenekTUBHOTO MMMyHuTera (II. Dpmux, @. M.
bepuer, C. Tonerasa): https://studfile.net/preview/4695493/page:26/
BocnanurensHpie  OTBETBI  OpraHW3MOB. Poilb  BPOXKJIEHHOTO
UMMYHHTETA B pa3BUTHU CUCTEMHBIX 3a00JICBAHMUIA:
https://cyberleninka.ru/article/n/rol-vrozhdennogo-immuniteta-v-
regulyatsii-vospaleniya/viewer
63- | PazmpaxumocTs u besycnoBHbIe " YCIIOBHBIE peduekcsr: | 7.2,7.3, 6.1
64 | perynsmus y https://foxford.ru/wiki/biologiya/bezuslovnye-i-uslovnye-refleksy
OpPraHN3MOB
TEMA 10. PASMHOKEHUE U PASBUTUE OPI'AHU3MOB (8 4)
65 DopMbI Mopdorenes — oaHa U3 TJIaBHBIX Mpobiem smOpuosoruu. | 7.2, 7.3, 6.1
pa3MHOKEHUS Konnenmws MOpP(OreHOB " MOJEIH Mopdorenesa:
OpraHH3MOB https://studfile.net/preview/16689358/page:4/
https://studme.org/258480/meditsina/morfogenez
66- | ITomoBsoe 7.2,7.3,6.1
67 pa3MHOXKEHHUE.
Melio3
68- | 'amerorenes. 7.2,7.3,6.1,15
69 Ob6pazoBanue u
pa3BUTHE MOJOBBIX
KIIETOK
70- | UnpuBuayanbHOE bnacryna, THUIIBI 6nactyn: | 7.2,7.3,6.1,1.5
71 | pa3BUTHE OpPraHU3MOB https://studfile.net/preview/3547781/page:3/ 2.2
— OHTOTEHE3 B3aumnoe BIIUSTHHE yacten pa3BUBAIOIIETOCS
3apoabIa(dMOpuOHaNbHAS WHIYKIINS):

http://profil.adu.by/mod/book/view.php?id=1050&chapterid=1539
3a1<nazu<a I1IJIaHa CTpoeHI/IH JKHUBOTHOI'O KakK peByJ'IBTaT
I/Iepapanecxnx B3aHMOﬂeﬁCTBHﬁ T'CHOB. BJ'II/IHHI/IC Ha



https://foxford.ru/wiki/biologiya/vidy-immuniteta
https://studfile.net/preview/4695493/page:26/
https://cyberleninka.ru/article/n/rol-vrozhdennogo-immuniteta-v-regulyatsii-vospaleniya/viewer
https://cyberleninka.ru/article/n/rol-vrozhdennogo-immuniteta-v-regulyatsii-vospaleniya/viewer
https://foxford.ru/wiki/biologiya/bezuslovnye-i-uslovnye-refleksy
https://studfile.net/preview/16689358/page:4/
https://studme.org/258480/meditsina/morfogenez
https://studfile.net/preview/3547781/page:3/
http://profil.adu.by/mod/book/view.php?id=1050&chapterid=1539

SMOPHOHAIILHOE PA3BUTHUE PA3NUUYHBIX (PAKTOPOB OKpPYKAMOIIEH
Cpe/bl: https://videouroki.net/video/30-individualnoe-razvitie-
ehmbrionalnyj-i-postehmbrionalnyj-period.html

72 PocTt u pa3zButue 1 1 7.2,7.3,6.1
JKHUBOTHBIX
73 Pasmuoskxenue u 1 1 1 7.2,7.3,6.1
pa3BUTHE PACTECHUN
TEMA 11. TEHETUKA — HAYKA O HACJIIEACTBEHHOCTU U UBMEHYUBOCTU OPI'AHU3MOB (2 )
74 Hcropus 1 Pa6oter I'. JI. Kapneuenko, 0. A. ®umumyenko, H. B. Tumodeera- | 7.2, 7.3, 6.1, 3.1
CTaHOBJICHUS U PecoBckoro: https://stydopedya.ru/l 63563 otechestvennaya-
pPa3BHUTHS TCHETUKHU genetika-v--h-gg.html
KaK HayKH https://cyberleninka.ru/article/n/yu-a-filipchenko-uchenyy-pedagog-i-
organizator-nauki/viewer
75 OcCHOBHBIE TTIOHATHS U 1 1 7.2,7.3,6.1
CUMBOJIBI TCHCTUKHU
TEMA 12. 3BAKOHOMEPHOCTHW HACJIEJIJICTBEHHOCTH (10 u)
76- | 3aKOHOMEPHOCTH 2 1 ['eHeTHYEeCKUT KOHTPOJIb pa3BUTHS PACTCHWM, JKUBOTHBIX w | 7.2,7.3,6.1,2.2
77 HAaCJIEIOBaHUs YeJIOBeKa, a Takke (PU3UOJIOTHUECKHX IPOIIECCOB, TOBEACHHUS H
pu3HaKoB. MoHO- KOTHUTHBHBIX (yHkuuii: https://studfile.net/preview/6833087/page:2/
FI/I6pI/II[HOC I'eneTnueckue MEXaHU3MbI CI/IM6I/IOFCH638, MEXaHU3MBbI
CKpC€IIMBaHHUC BBaHMOﬂeﬁCTBHﬂ «XO35HUH — IIapasuT» U «XO35HUH —MI/IKp06I/IOM»Z
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-
perspektivy-razvitiya-simbiogenetiki/viewer
https://studfile.net/preview/2854554/
l'eHeTHUECKE aACTIEKTHI KOHTPOJII W HM3MCHCHHA HaCHeHCTBeHHOﬁ
I/IH(I)OpMaLII/II/I B ITOKOJICHUAX KIJIICTOK nu OpPraHu3sMoOB:
https://cyberleninka.ru/article/n/mehanizmy-nasledstvennosti-i-roli-
genov-v-organizme-cheloveka/viewer
78 AHanuzupyoiiee 1 7.2,7.3,6.1,2.2
CKpCIIMBAaHHC.
Henonnoe
JAOMHWHHUPOBAHUC
79- | AuruGpumgHoe 2 1 7.2,7.3,6.1,2.2
80 CKpEILMBaHHE



https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html
https://videouroki.net/video/30-individualnoe-razvitie-ehmbrionalnyj-i-postehmbrionalnyj-period.html
https://stydopedya.ru/1_63563_otechestvennaya-genetika-v--h-gg.html
https://stydopedya.ru/1_63563_otechestvennaya-genetika-v--h-gg.html
https://cyberleninka.ru/article/n/yu-a-filipchenko-uchenyy-pedagog-i-organizator-nauki/viewer
https://cyberleninka.ru/article/n/yu-a-filipchenko-uchenyy-pedagog-i-organizator-nauki/viewer
https://studfile.net/preview/6833087/page:2/
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-perspektivy-razvitiya-simbiogenetiki/viewer
https://cyberleninka.ru/article/n/sovremennoe-sostoyanie-i-perspektivy-razvitiya-simbiogenetiki/viewer
https://studfile.net/preview/2854554/
https://cyberleninka.ru/article/n/mehanizmy-nasledstvennosti-i-roli-genov-v-organizme-cheloveka/viewer
https://cyberleninka.ru/article/n/mehanizmy-nasledstvennosti-i-roli-genov-v-organizme-cheloveka/viewer

81- | Cuerrennoe 7.2,7.3,6.1,2.2

82 | HacnenoBaHue
MIPU3HAKOB.

XpoMocoMmHas

TeopHUs

HACJICJICTBEHHOCTH
83 I'eneTtnka moia 7.2,7.3,6.1,2.2

25.4.4
84- | 'emorum Kak 1 7.2,7.3,6.1,2.2
85 | memocTHascucteMa
TEMA 13. BAKOHOMEPHOCTHU U3MEHYUBOCTHU (6 1)

86 N3meHnunBOCTH DONUreHeTHKa W SIMUTeHOMHUKA, POJIb SMHIeHEeTH4YecKuXx (akropos B | 7.2, 7.3, 6.1
MIPU3HAKOB. HACJICIOBAaHUM M WM3MEHYMBOCTH (DEHOTHITHMUECKUX TIPU3HAKOB Y
Buiel u3MeHUnBOCTH opranu3moB: https://cyberleninka.ru/article/n/epigenetika-i-sposoby-

ee-realizatsii/viewer

87- | MonudukaruonHas 1 7.2,7.3,6.1

88 W3MECHYHBOCTH

89 T'enoTunnyeckas 7.2,7.3,6.1
N3MEHYNBOCTD. 2.3,2.5
Kom6unarusHas
W3MEHYUBOCTD

90- | MyTammonHas 1 7.2,7.3,6.1

91 U3MEHYUBOCTD. 2.3,25,4.2
3aKOHOMEPHOCTH
MYTallMOHHOTO
npoiiecca.

ONHUreHeTHKa
TEMA 14. TEHETUKA YEJIOBEKA (3 v)

92 T'eneruka yeoBeka. 1 7.2,7.3,6.1
Mero sl 4.1,4.2
MEIUIIMHCKON
TeHETUKH

93- | UroroBas 1

94 | koHTpOIBHAA paboTa
3a Kypc 10 knacca

TEMA 15. CEJIEKIIUSI OPTAHU3MOB (4 9)
95 | OcHoBHBIE MOHATHS | | 1 | | UckyccTBenHbIii MyTareHes Kak MeTO] CeNeKIMOHHOH paboter: | 7.2, 7.3, 6.1



https://cyberleninka.ru/article/n/epigenetika-i-sposoby-ee-realizatsii/viewer
https://cyberleninka.ru/article/n/epigenetika-i-sposoby-ee-realizatsii/viewer

CEJIEKIUU https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-
zakon-gomologicheskih-ryadov
PangranvOHHBIA U XMMHYECKUI MyTareHe3 Kak MCTOYHUK MyTalluiy
KYJIBTYPHBIX bopm OpraHU3MOB:
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://cyberleninka.ru/article/n/mutagenez-i-adaptatsiya/viewer
Hcnonp3oBanue TCHOMHOTI'O PEAAKTUPOBAHUA u METOO0B
pexomOuHanTHeIX JIHK ms mosyuenuss ucxonHoro marepuana s
cenekmu: https://cyberleninka.ru/article/n/genomnoe-redaktirovanie-
dlya-optimizatsii-sinteza-i-povysheniya-terapevticheskoy-
effektivnosti-rekombinantnyh-monoklonalnyh-antitel/viewer
«3enénas pesomonms»: https://cyberleninka.ru/article/n/zelyonaya-
revolyutsiya-vchera-segodnya-zavtra/viewer
96- | Metonml 3 1 1 CoxpaHeHHe W W3y4YeHHE TEHETUYECKHX PECYpCcoB KyIbTypHBIX | 7.2, 7.3, 6.1,1.3
98 CEJIEKIMOHHOMN pacTeHWid W HMX JIUKUX POAUYEN Uil CO3/JaHMSI HOBBIX COPTOB M
pabotel. CoxpaHeHue, rudpua0B CEBbCKOXO35MCTBEHHBIX KYJIbTYp:
U3y4YCHUE U https://cyberleninka.ru/article/n/geneticheskie-resursy-osnova-
HCITOJIb30BaHNE prodovolstvennoy-bezopasnosti-rossii/viewer
T€HETUYECKUX N3yueHne, COXpaHEHUE W YNPABJICHHUE TCHETUYECKHUMHU pECypcamu
pECYpCOB CEJIbCKOXO3AMCTBEHHBIX U IMPOMBICJIOBBIX JKHMBOTHBIX B IECIAX
YIYUYIICHHUS] CYIIECTBYIOIIMX W CO3JaHUSI HOBBIX MOPOJ, JUHUM M
KpOCCOB, B TOM 4YHCJIC C HIPUMCHCHUCM COBPEMCHHBIX MCTOJ0OB
HaY4YHBIX HCCHeHOBaHHﬁ, NNEPECAOBBIX I/I,I[Gfl N TEPCIECKTHUBHBIX
TEXHOJIOTHI: https://cyberleninka.ru/article/n/ratsionalnoe-
ispolzovanie-genofonda-tsennyh-porod-zhivotnyh-s-tselyu-
sohraneniya-biologicheskogo-raznoobraziya/viewer
TEMA 16. BUOTEXHOJIOTUS U CUHTETHUYECKAS BUOJOI'US (4 4.)
99 BuorexHonorus kak 1 1 1 Kpuobanku: https://cyberleninka.ru/article/n/kriobanki- | 7.2, 7.3, 6.1
HayKa U OTpacib somaticheskih-kletok-kak-perspektivnyy-sposob-sohraneniya-
[IPOU3BOJICTBA geneticheskih-resursov-zhivotnyh-obzor/viewer
100 | OcHoBHEIE 1 7.2,7.3,6.1
HaITpaBJICHUA
CHUHTETHUUECKOM
OMOJIOTHHU
101 | XpomocomHas u 1 Cosnanue BEKTOPHBIX  BaKUUH c LEJIBIO obecrieuenns | 7.2, 7.3, 6.1
FeHHast UH)KECHEPUs KOMOMHUPOBaHHOH 3amuThl 0T Bo3Oynuteneit OPBU, ycranoBnenue

MOJIEKYJISIpHBIX MeXxaHu3MoB ¢yHKimonupoBanust PHK-coaepxamux



https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://cyberleninka.ru/article/n/mutagenez-i-adaptatsiya/viewer
https://cyberleninka.ru/article/n/genomnoe-redaktirovanie-dlya-optimizatsii-sinteza-i-povysheniya-terapevticheskoy-effektivnosti-rekombinantnyh-monoklonalnyh-antitel/viewer
https://cyberleninka.ru/article/n/genomnoe-redaktirovanie-dlya-optimizatsii-sinteza-i-povysheniya-terapevticheskoy-effektivnosti-rekombinantnyh-monoklonalnyh-antitel/viewer
https://cyberleninka.ru/article/n/genomnoe-redaktirovanie-dlya-optimizatsii-sinteza-i-povysheniya-terapevticheskoy-effektivnosti-rekombinantnyh-monoklonalnyh-antitel/viewer
https://cyberleninka.ru/article/n/zelyonaya-revolyutsiya-vchera-segodnya-zavtra/viewer
https://cyberleninka.ru/article/n/zelyonaya-revolyutsiya-vchera-segodnya-zavtra/viewer
https://cyberleninka.ru/article/n/geneticheskie-resursy-osnova-prodovolstvennoy-bezopasnosti-rossii/viewer
https://cyberleninka.ru/article/n/geneticheskie-resursy-osnova-prodovolstvennoy-bezopasnosti-rossii/viewer
https://cyberleninka.ru/article/n/ratsionalnoe-ispolzovanie-genofonda-tsennyh-porod-zhivotnyh-s-tselyu-sohraneniya-biologicheskogo-raznoobraziya/viewer
https://cyberleninka.ru/article/n/ratsionalnoe-ispolzovanie-genofonda-tsennyh-porod-zhivotnyh-s-tselyu-sohraneniya-biologicheskogo-raznoobraziya/viewer
https://cyberleninka.ru/article/n/ratsionalnoe-ispolzovanie-genofonda-tsennyh-porod-zhivotnyh-s-tselyu-sohraneniya-biologicheskogo-raznoobraziya/viewer
https://cyberleninka.ru/article/n/kriobanki-somaticheskih-kletok-kak-perspektivnyy-sposob-sohraneniya-geneticheskih-resursov-zhivotnyh-obzor/viewer
https://cyberleninka.ru/article/n/kriobanki-somaticheskih-kletok-kak-perspektivnyy-sposob-sohraneniya-geneticheskih-resursov-zhivotnyh-obzor/viewer
https://cyberleninka.ru/article/n/kriobanki-somaticheskih-kletok-kak-perspektivnyy-sposob-sohraneniya-geneticheskih-resursov-zhivotnyh-obzor/viewer

BHPYCOB, BBI3BIBAIOIIMX 0OCOOO OmacHble 3a00JeBaHMS YEJIOBEKAa
KMBOTHEIX:  https://cyberleninka.ru/article/n/vaktsiny-protiv-covid-
19-sravneniya-ogranicheniya-spad-pandemii-i-perspektiva-
orvi/viewer

102

Menumnuackue
OUOTEXHOJIOTUHA

Menunuackue OHMOTEXHOJIOTHH. IToctreHoMHast udpoBas
MEIUIIAHA: https://cyberleninka.ru/article/n/postgenomnaya-
meditsina-alternativa-biomarkeram/viewer

ILP-muarnoctuka: https://cyberleninka.ru/article/n/polimeraznaya-
tsepnaya-reaktsiya-istoriya-otkrytiya-novyy-etap-razvitiya/viewer
MeTa0onOMHBIN  aHalIM3, TEHOLEHTPUYECKUH aHaiu3 IpoTeoma
YeJIOBCKa JJIA OILICHKHN COCTOAHUA ero 310pPOBbA:
https://cyberleninka.ru/article/n/obzor-metabolomnyh-markerov-
ispolzuyuschihsya-dlya-diagnostiki-serdechno-sosudistyh-
zabolevaniy/viewer

Wcnonws3oBanue CTBOJIOBBIX KJIETOK:.
https://cyberleninka.ru/article/n/klinicheskoe-ispolzovanie-stvolovyh-
Kkletok/viewer

TapreTtnas Tepanus paka:
https://cyberleninka.ru/article/n/osobennosti-targetnoy-terapii-v-
onkologicheskoy-praktike/viewer

3D-Ououmkenepusi A pa3paboTKH  (YHIAMEHTAIBHBIX OCHOB
MEIUIIMHCKUX  TEXHOJIOTHMH, CO3JaHusA KOMIUIEKCHBIX TKaHeH
COYETAaHMEM  TEXHOJIOTHH  TpEXMEPHOTr0  OWONPUHTHHTA W
ckaddoynauara IS pemieHus  3a1ad  [ePCOHAIM3UPOBAHHON
MemuuuHel:  https://cyberleninka.ru/article/n/kostnye-implantaty-na-
osnove-skaffoldov-i-kletochnyh-sistem-v-tkanevoy-inzhenerii-
obzor/viewer

7.2,7.3,6.1,1.3
7.3

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

102

22

10



https://cyberleninka.ru/article/n/vaktsiny-protiv-covid-19-sravneniya-ogranicheniya-spad-pandemii-i-perspektiva-orvi/viewer
https://cyberleninka.ru/article/n/vaktsiny-protiv-covid-19-sravneniya-ogranicheniya-spad-pandemii-i-perspektiva-orvi/viewer
https://cyberleninka.ru/article/n/vaktsiny-protiv-covid-19-sravneniya-ogranicheniya-spad-pandemii-i-perspektiva-orvi/viewer
https://cyberleninka.ru/article/n/postgenomnaya-meditsina-alternativa-biomarkeram/viewer
https://cyberleninka.ru/article/n/postgenomnaya-meditsina-alternativa-biomarkeram/viewer
https://cyberleninka.ru/article/n/polimeraznaya-tsepnaya-reaktsiya-istoriya-otkrytiya-novyy-etap-razvitiya/viewer
https://cyberleninka.ru/article/n/polimeraznaya-tsepnaya-reaktsiya-istoriya-otkrytiya-novyy-etap-razvitiya/viewer
https://cyberleninka.ru/article/n/obzor-metabolomnyh-markerov-ispolzuyuschihsya-dlya-diagnostiki-serdechno-sosudistyh-zabolevaniy/viewer
https://cyberleninka.ru/article/n/obzor-metabolomnyh-markerov-ispolzuyuschihsya-dlya-diagnostiki-serdechno-sosudistyh-zabolevaniy/viewer
https://cyberleninka.ru/article/n/obzor-metabolomnyh-markerov-ispolzuyuschihsya-dlya-diagnostiki-serdechno-sosudistyh-zabolevaniy/viewer
https://cyberleninka.ru/article/n/klinicheskoe-ispolzovanie-stvolovyh-kletok/viewer
https://cyberleninka.ru/article/n/klinicheskoe-ispolzovanie-stvolovyh-kletok/viewer
https://cyberleninka.ru/article/n/osobennosti-targetnoy-terapii-v-onkologicheskoy-praktike/viewer
https://cyberleninka.ru/article/n/osobennosti-targetnoy-terapii-v-onkologicheskoy-praktike/viewer
https://cyberleninka.ru/article/n/kostnye-implantaty-na-osnove-skaffoldov-i-kletochnyh-sistem-v-tkanevoy-inzhenerii-obzor/viewer
https://cyberleninka.ru/article/n/kostnye-implantaty-na-osnove-skaffoldov-i-kletochnyh-sistem-v-tkanevoy-inzhenerii-obzor/viewer
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